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1 Claim. (Cl. 85—24)

This invention relates generally to expansion shells for
mine roof bolts and more particularly an improved ex-
pansion shell design., .

One mode of supporting a mine roof is to drill a hole
up into the roof and pass a long bolt through a plate
and up into the hole with a nut and expansion shell on the
end thereof. When the bolt head engages the plate
against the roof, the bolt is turned to draw the nut down-
wardly and expand the shell outwardly to tightly en-
gage the sides of the hole.

Most expansion shells are formed in one integral cast-
ing being made of one part or casting. This construction
requires a core which limits the manner in which the
shells are made as well as the cost of production.

One object of the present invention is the provision
of an expansion shell fabricated from duplicate halves.
These halves may be stamped or cast to shape and are
connected by a flexible strap.

Another object is the provision of a metal strip to pro-
vide the flexible strap connecting the duplicate halves of
the expansion shell. The strip may be notched and locked
in a slot across the ends of the expansion shell halves to
flexibly hold them together. The locking can be done by
peening the sides of the slot over on the notches in the
strap.

Another object is the provision of spaced notches in
the strap, one for each shell half to maintain the shell
halves in spaced relation when the strap is connected
thereto at the spaced notches. This prevents the halves
from shifting relative to each other.

Another object is the provision of an abutment on
each shell half to engage each other shell half and form a
fulcrum point from which the shell halves expand. This
abutment may extend the full width of shell halves. If the
base of each shell half is arcuate the abutments may be
spaced. These spaced abutments may have a fulcrum
socket on one side and a fulcrum on the other which
interlock in mating relation with a duplicate shell half to
form the connecting abutments.

Another object is the provision of stiff ends on the
connecting flexible strap means to extend laterally beyond
the shell halves to engage in the hole into which it is
inserted to lodge the same and prevent it from turning.

Other objects and advantages appear hereinafter in the
following description and claim.

The accompanying drawings show for the purpose of
exemplification without limiting the invention or claim
thereto certain practical embodiments illustrating the
principles of this invention wherein:

Fig. 1 is a perspective view of the expansion shell com-
prising this invention.

Fig. 2 is a sectional view of the expansion shell having
a nut and bolt therein.

Fig. 3 is an end view of the shell shown in Figs. 1 and 2.

Fig. 4 is a detailed view of the flexible strap.

Fig. 5 is a view in side elevation of a shell having ful-

crum type abutments.
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Fig. 6 is a perspective view of the structure shown in
Fig. 5.

Fig. 7 is an end view of an expansion shell the abut-
ment of which extends across the base of the shell half.

Referring to the drawings the expansion shell 1 shown
in Figs. 1 and 2 is made up of the halves 2 and 3 which
are duplicates of each other. Each shell half is made
up of a base section 4, a straight stem section 5 and a
wedging finger section 6. The finger sections have a
series of parallel ridges 7 on their outer face that form
gripping surfaces.

Each of the gripping fingers increases in arcuate cross
section from the stem section 5 outwardly as shown in
Figs. 1 and 2 and the edges of the fingers are the spaced
sliding wedge surfaces 8 and 9 on which the sides of the
nut 10 ride when it is drawn to the right in Fig. 2 and
along the threads of the bolt 11. The bolt 11 extends
through a hole 12 in plate 13 and the plate 13 is held
tight against the roof by the head of the bolt which is
turned so as to draw the nut downwardly towards the
plate and thus expand the fingers 2 and 3 that are wedged
in the hole by the nut which draws the bolt head tightly
against the plate 13 to hold the ceiling in place.

As shown in Figs. 1 to 3 the shell base sections 4 are
provided with arcuate sections having abutments 14 and
15. The abutment 14 is opposite to the abutment 15 on
the opposed shell member. These abutment surfaces may
be rendered as indicated at 16 in Fig. 2 and they also may
be curved in the other dimension as illustrated at 17 in
Fig. 3. These abutments engage each other and permit
the inner ends of the shell members to be close together
while the outer fingers of the shell member extend against
the walls of the hole.

The opposite outer edges of the base member are
beveled as indicated at 20 and have a slot 21 formed there-
in. - The slot 21 is relatively narrow to receive the narrow
sections 22 of the flexible strap member 23 which is
preferably made of material such as spring steel. The
notches 22 are thus placed in the slots 21 and the metal
shell is peened over to securely hold the spring strap
member in place. The notches 22 in the flexible strap
will permit the finger members to spring or hinge rela-
tive to one another and also permit the abutments to en-
gage, but they will not permit them to slide relative to each
other as the notches 22 prevent any relative movement
longitudinally of the flexible member 23. The ends 24
of the spring member 23 may be projected downwardly
to engage the wall of the bore hole and hold the expan-
sion shells in position until the nut is drawn down suffi-
ciently toexpand the fingers and lock the shell member
in the hole.

As shown in Figs. 5 and 6 the shell members are pro-
vided with complementary abutment sections. One abut-
ment is provided with a V or fulcrum trough indicated
at 25 and the other is provided with a fulcrum member
26 and when they are placed face to face fulcrum mem-
ber 26 projects within the fulcrum trough 25 and thus
forms a flexible joint between the two base members.
This structure is likewise held by the flexible strap 23 as
described in Figs. 1 to 4 inclusive. The spaced abut-
ments in this structure are not permitted to shift laterally
or otherwise slip relative to each other.

Referring specifically to Fig. 7 the abutment 30 may
extend for the full width of the base member 4 and the
slot member 31 may extend clear across the base mem-
bers 4. The flexible member 32 can be of substantially
the same width and the greater part of the same is received
within the slot and the material is peened over to hold it in
place. The ends 33 of the spring 32 are flared outward-
iy to a wider dimension to prevent movement of one shell
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member relative to the other shell member other than a
hinging action.

After the expansion shell members with the nut on
the end of a bolt are placed in the bore of a hole in the
rocf of a mine and the nut is drawn down by turning the
bolt to expand the fingers so that their outer surfaces will
tightly grip the sides of the hole, the bolt may extend up
through the shell members and actually push the spring
23 out of its socket and separate the expanding shell
halves. However, under these conditions the shell halves
are themselves locked in position by the nut 18 and there
is no reason for retaining their relative position to each
other. Any fault in the roof that may occur would ruin
the relative position of the half members regardless of
whether or not they are connected by a flexible strap.
Ordinarily a structure of this type is expansible and is
not removed once it is placed and therefore. it is not in-
tended to be used again. For this reason it is not im-
portant to construct the expansion shell members so that
they may be retrieved.

Iclaim:

An anchor for a mine roof bolt expansion shell having
cooperative tapering shell halves with cylindrical hole
gripping outer surfaces and opposed flat inner surfaces
engaged by a nut threaded on the roof bolt and a flexible
strap fastened in locking grooves on the small ends of
said taperd shell halves which is the hole entering end

[543

10

20

4

of the expansion shell characterized in that said locking
grooves are on the end faces of said shell halves and said
flexible strap is a stiff and straight flat spring having spaced
notches in its sides to independently fit in said locking
grooves to prevent the shell halves from separating at
their small tapered ends, the ends of said flat spring ex-
tending laterally from said locking grooves and beyond
said shell halves to immediately anchor the expansion
shell when entered into a hole.

References Cited in the file of this patent
UNITED STATES PATENTS

606,925 eld . July 5, 1898
859,532 Swortfinger e .__ July 9, 1907
929,979 Pleister ... ___.______ Aug. 3, 1909
1,034,607 Frank .o o ___ Aug. 6, 1912
1.076,368 Hubler oo Oct. 21, 1913
1,326,663 Karitzky oo __ Dec. 30, 1919
1,702,920 Tomkinson v . _.___ Feb. 19, 1929
2,399,069 Skinner ... _____________ Apr. 23, 1946
2,647,431 LewiS <o Aug. 4, 1953
2,667,099 LeWis o Jan. 26, 1954
2,753,750 Dempsey - July 10, 1956
FOREIGN PATENTS
402,375 Great Britain .. ..____ Nov. 30, 1933



