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ABSTRACT

Friction rock stabilizers such as for example roof an
chors, comprising a generally annular body which
from end-to-end has a slot through its thickness and is

circumferentially compressible for installation into a
bore of diameter substantially smaller than the normal
outer diameter of the body whereby, after such instal
lation, the resilience of the body causes the body outer

periphery to anchor by frictional engagement with the

surrounding wall of the bore. Also, an anchoring
method employing a stabilizer of this type.
7 Claims, 5 Drawing Figures
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invention showing such in a bore in the roof of a mine
shaft or other underground opening.
Referring more particularly to the drawings wherein

FRICTION ROCK STABILIZERS

similar reference characters designate corresponding

This is a Continuation-in-Part of my U.S. Pat. Appli
cation Ser, No. 430,695 filed Jan. 4, 1974 which is a

parts throughout the several views, FIGS. 1 and 2 illus

Continuation-in-Part of my U.S. Pat. Application Ser.

trate a friction rock stabilizer, designated generally as

10, which, although relatively simple and economical
in construction, is highly efficient in anchoring a struc

No. 330,954 filed Feb. 9, 1973, now abandoned.

The present invention relates to the anchoring of a
structure such as a roof or side wall of a mine shaft or

other underground opening, and more specifically to
the provision of new and improved friction rock stabi
lizers and stabilizing methods particularly adapted for
such anchoring.
An object of the present invention is to provide new
and improved friction rock stabilizers which are highly
efficient in operation while relatively simple and eco

ture such as a roof or side wall of a mine shaft or other
10

15

and of constant outer diameter from end-to-end, the

ratio of the length of the body 12 to the outer diameter
thereof being at least a minimum of about 16 to 1 and
preferably of about 32 to 1 or 48 to 1 although such
longer stabilizers could be formed of interconnected
sections each of 16 to 1 ratio or greater. The opposite
longitudinal sides of the slot 14 are defined by opposed
longitudinally extending edge portions 16 of the body

nomical in construction.

Another object of the invention is to provide new and
improved stabilizing methods particularly adapted to

provide highly efficient anchoring through the employ
ment of a stabilizer which is relatively simple and eco
nomical in construction.

Other objects and advantages of the invention will be
apparent from the following description taken in con
nection with the accompanying drawings wherein, as
will be understood, the preferred forms of the invention
have been given by way of illustration only.
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In accordance with the invention, a friction rock sta

bilizer may comprise a generally annular body from
end-to-end having a slot through its thickness, the body
including edge portions extending along opposite sides

30

cluding the width W of the slot 14, is greater than about
2 inches; and the width W of the slot 14 is no greater

great to space apart such edge portions a distance per

ing such substantial circumferential compression of the
body, and the body being of material permitting its said
substantial circumferential compression for insertion in
such a bore and, after such insertion, causing the body
outer periphery to frictionally engage the surrounding

than a maximum of about 25 percent of the overall

35 outer circumferential dimension of the stabilizer 10--
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such as a roof or side wall of a mine shaft or other un

derground tunnel may be anchored by a method which
may comprise the steps of forming a bore in the struc
ture to be anchored, providing a circumferentially
compressible stabilizer having an outer periphery of a
diameter larger than that of the formed bore, and in
serting the stabilizer into the bore whereby the stabi
lizer is circumferentially compressed and the outer pe
riphery of the circumferentially compressed stabilizer
frictionally engages the wall of the bore.
Referring to the drawings:
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in FIG. 1;

FIG. 3 is an elevational side view showing the stabi

lizer of FIG. 1 in operative position in a bore formed in
the roof of a mine shaft or other underground opening;

mine shaft. Also, as will be noted, the anchor 10 is en

tirely free of structure precluding such substantial cir
cumferential compression of the body 12, the interior
18 of the body 12 being open or empty. The outer di
ameter of the body 12 of the stabilizer 10 for any given
size bore is pre-determined to be substantially larger
than the diameter of the bore, but such that the edge
portions 16 of the body 12 will be abutting, or spaced
apart by only a relatively small gap, with the stabilizer
10 installed in the bore. The ratio of the radial thick
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FIG. 1 is an elevational side view of one stabilizer

constructed in accordance with the present invention;
FIG. 2 is a top or plan view of the stabilizer illustrated

that is, no greater than about 25 percent of the com
plete annulus formed by the body 12 and slot 14.
The body 12 is constructed of steel, thus permitting
its substantial circumferential compression for inser
tion in such a substantially smaller diameter bore and,
after such insertion, causing the body outer circumfer
ence to frictionally engage the surrounding wall of the

bore for anchoring a structure such as the roof of a

wall of the bore for anchoring a roof.
Also, in accordance with the invention, a structure

12; and the circumferential dimension or width W of

the slot 14, with the body 12 in uncompressed condi
tion, is sufficiently great to space apart the edge por
tions 16 a circumferential distance permitting substan
tial circumferential compression of the body 12 for in
sertion thereof in a bore of diameter substantially
smaller than the outer diameter of the body 12. The

outer circumferential dimension of the body 12, not in

of such slot and the width of the slot being sufficiently

mitting substantial circumferential compression of the
body for insertion thereof in a bore of diameter smaller
than the outer diameter of the body in uncompressed
condition, the anchor being free of structure preclud

underground opening. As shown in such Figs., the sta
bilizer 10 consists of an elongated, generally annular,
open-ended body 12 having a single, longitudinally ex
tending, straight-slot 14 formed through its radial
thickness T from end-to-end, or throughout the length,
of the body 12. The body 12 is imperforate, cylindrical
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ness T of the body 12 to the body outer diameter is no
greater than a maximum of about 1 to 5 and no less

than a minimum of about 1 to 50, thereby permitting
plastic deformation of the body 12 during its insertion
in the bore; and, although the body 12 has been shown
as being of constant outer diameter from end-to-end,
the outer diameter of the body forward or leading end

could be of lesser outer diameter than the remainder of

the body 12 to facilitate said insertion.
FIGS. 3 and 4 illustrate the stabilizer 10 of FIGS. 1

and 2 in installed condition in a pre-drilled bore 20 in
FIG. 3, taken on Line 4-4 of FIG. 3 looking in the di. 65 a roof 22 to be anchored thereby. During such inser
tion, the body 12 of the stabilizer 10 is deformed plasti
rection of the arrows; and
FIG. 5 is a fragmentary, elevational sectional view of cally (that is, deformed in the plastic range) to a condi
tion whereby
a second stabilizer constructed in accordance with the
FIG. 4 is a sectional view of the stabilizer as shown in
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compressible stabilizer 10 having an outer circumfer
ence of a diameter larger than that of the formed bore
20, and inserting the stabilizer 10 into the bore 20
whereby the body of the stabilizer 10 is circumferen
tially compressed during such insertion, thereby at least

99
E

A- being the difference between the outer diameter
of the body 12 before insertion and the outer diam
eter of the body 12 after insertion,

substantially closing the slot 14, and the outer circum
ference of the circumferentially compressed body 12
frictionally engages the wall of the bore 20 for anchor

D - being the outer diameter of the body 12 before
insertion,

t - being the radial thickness of the body 12,
E - being Young's Modulus, and
oty - being the yield stress of the material. As shown,
the outer circumference of the body 12 of the in
stalled stabilizer 10 frictionally engages the sur
rounding wall of the bore 20 throughout the length

10

5

in force.

FIG. 5, wherein parts similar to those shown in FIGS.
1 through 4 are designated by the corresponding refer
ence numerals followed by the suffixa, fragmentarially
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few inches) of the length of the body 12a is external to
the bore 20a. The stabilizer 10a includes a plate 26
having a central opening 28 receiving the body 12a, the
plate 26 being mounted along the lower surface of the
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body in such bore causes substantial circumferential
compression of said body, said body being dimensioned
to be plastically deformed during its insertion in such
bore, the stabilizer being free of structure precluding
said substantial compression and plastic deformation of

material permitting its said substantial compression and
plastic deformation during its said insertion and, after
such insertion, causing the body outer periphery to fric
tionally engage the surrounding wall of the bore for
frictionally anchoring the structure, the ratio of the
length of said body to the outer diameter thereof being
at least about 16 to 1, the ratio of the radial thickness

45

of said body to the outer diameter thereof being at a
maximum about 1 to 5 and at a minimum about 1 to 50,

and the outer circumferential dimension of said body
50

ner. Neither of the stabilizers 10, 10a, however, re
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being at least two inches.
2. A friction stabilizer according to claim 1, wherein
the circumferential width of said slot is at a maximum
about 25 percent of the outer circumferential dimen
sion of said body.
3. A friction stabilizer according to claim 1, wherein
the outer periphery of said body is at least substantially
imperforate.
4. A friction stabilizer according to claim 1, wherein

said slot is straight from end-to-end of said body.
5. A friction stabilizer according to claim 1, wherein

terference with the beforedescribed substantial circum 60

ferential compression of the body 12 or 12a occurring
during such insertion.
The methods of the invention may, generally consid
ered, comprise the steps of forming a bore 20 in the
structure to be anchored, providing a circumferentially

other underground opening for anchoring the struc
ture, said stabilizer comprising a generally annular
body from end-to-end having a slot through its thick
ness, said body including edge portions extending along
opposite sides of said slot and relatively arranged to
permit substantial circumferential compression of said
body, said body being of outer diameter predetermined
to be substantially larger than the diameter of the bore

said body during its said insertion, said body being of

If desired, either of the stabilizers 10, 10a could be

quires such a wedge; and both of the stabilizers 10, 10a
will provide highly efficient and safe anchoring without
a wedge. Moreover, in the event that a wedge is em
ployed with either of the stabilizers 10 or 10a, it must
be disposed during the insertion of the stabilizer body
12 or 12a into its bore 20 or 20a to preclude it from in

1. A friction stabilizer for insertion in a bore in a
structure such as a roof or side wall of a mine shaft or

30 in which it is to be inserted such that insertion of said

illustrates a friction rock stabilizer 10a which is differ

provided with a wedge, perse of any suitable configura
tion, which is inserted into the innermost or leading end
of its body 12, 12a after the body 12, 12a has been in
stalled in its bore 20, 20a in the beforedescribed man

been illustrated and hereinbefore described, the inven

I claim:
20

ent from the stabilizer 10 only in that it further includes
means for tensioning the body 12a after its insertion
into the bore 20a. More particularly, as shown in FIG.
5, the body 12a of the stabilizer 10a is inserted into the
bore 20a such that a minor portion 24 (for example, a

roof 22a, and the stabilizer 10 further includes a wedge
pin 30 inserted through aligned openings 32, 34 in the
body 12a immediately beneath the plate 26 to tension
the body 12a after its insertion into the bore 20a.

From the preceding description, it will be seen that
the invention provides new and improved stabilizers
and methods, for attaining all of the aforestated objects
and advantages. It will be understood, however, that
although only two embodiments of the invention have

tion is not limited merely to these two embodiments,
but rather contemplates other embodiments and varia
tions within the scope of the following claims.

of the body 12; and the stabilizer 10 anchors by this

frictional engagement of the outer circumference
of the body 12 with the wall of the bore 20. The
body outer circumference may, of course, be epoxy
coated, roughened or otherwise constructed to en
hance its frictional engagement with the bore wall;
and, as illustrated, the body 12 of the stabilizer 10
is of a length to extend substantially the entire
length of the bore 20. The pull-out force of the in
stalled stabilizer 10 is somewhat greater than the
installation or push-in force applied to the stabi
lizer, thereby enabling such pull-out force to be
predetermined by knowledge of the applied push

ing the structure.

the interior of said body is open.
6. A friction stabilizer according to claim 1, further

comprising means for tensioning said body after its in

sertion in a bore.

7. A friction stabilizer according to claim 1, further

comprising wedge means movable internally of an end
65

of said body.
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