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frusto-conical manner and is located within a complementary
shaped metal sleeve.

Croydon Printing Company Ltd.



05

10

15

20

25

30

35

0128964

Bipe_Props.

This invention relates to mine support posts, referred
to herein as "props" of the type utilized for the
support of overhead surfaces such as hanging walls in
underground mines.

Such props are often designed so that they resist a
predetermined loading, but thereafter, collapse to
allow the hanging wall to approach the foot wall in a
controlled manner, as the hanging walls cannot be
stopped from slowly closing into the foot walls.

Mumerous different designs have been porposed for
props. Costly, reusable hydraulic props are extremely
efficient in that such props can be controllably
contracted in sympathy with the closing of the hanging
walls on the foot walls, but their expense prevent them
from being used exclusively. Rather, they are used in
conjunction with props which are crushed in use, and
are left in the mine, and hence are not reusable.

An old and extremely popular design of reusable prop
consists of a wooden pole fitted neatly inside a metal
sleeve of constant circular cross-section. Also, such
poles (without the sleeve) have been encased in glass
fibre reinforced resins and the like.

While such props operate effectively for the most part,
the manner in which they collapse when subjected to
excessive axial loads is not always desirable and also
they do not exhibit the reguired resilience when

rapidly subjected to high loads.

Furhtermore, such props are expensive, the cost arising
mainly from the use of the metal sleeve or glass fibre
casing,
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It is an object of the inventionn to provide a
cocllapsible prop with improved locad bearing
characteristics.

According to one aspect of the invention, there is
provided a non-reusable, collapsible prop, comprising
an elongated timber pole of the reguired cross
sectional configuration and having at one enc¢ thereof,
a region in which the timber decreases in cross-
sectional area at least partly within a complementary
shaped reinforcing sleeve encasing the timber.

Preferably, the timber pole and the zone of decreasing
cross—-sectional area are of substantially circular
cross section, and the end region of the log is formed
in a frusto-conical configuration with the
complementary sleeve being frustoc-conical.
Additionally, the sleeve may be made of mild steel,
and the largest portion of said zone of decreasing
cross-sectional area may be less than the cross-
sectional arez of the remainder of the timber pole
immediately adjacent thereto.

According to another aspect of the invention, there may
be proveded along that portion of the prop's length
whicli is not encircled in the sleeve, a series cof
spaceda bands encircling the pole; the cone angle of the
portion of decreasing cross section may be of the order

of between 60 zng 12° and preferably of the order of
about 89°.

It will be understood that the prop may be made of any
suitable timber and may be composed of 2 plurality of
longitudainally arranged lengths of timber as may be
required.

The frusto-conical end of the prop may have one or more
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slots therein and extending axially and 1lying
diametrically of the prop to control the collapsing of
the prop. Alternatively, the frusto-conical end may
have a series of grooves cut therein, said grooves
being of increasing depth in a direction from the
smaller to the larger end of the frusto-~conical
portion.

The sleeve preferably has one or more elongated regions
of weakening, to ensure the collapse of the sleeve in
predetermined fashion. To this end the regions of
weakening may be slots which lie centrally of the
sleeve, and extend axially thereof, the slots being of
a length no greater than one third of the length of the

sleeve,

In order that the invention may be more fully

understood, embodiments thereof will now be described
with reference to the accompanying drawings, wherein;

Fig. 1 is an elevation of a prop according to a first
embodiment of this invention and wherein the sleeve is

shown in section;

Fig. 2 is a part cross-sectional elevation through a
prop having a modified sleeve;

Fig. 3 is a cross-section elevation of a sleeve of a
further modified form;

Fig. 4 is a part cross-sectional elevation of a sleeve
of a third form;

Fig. 5 is an elevation of an end of another embodiment

of a prop according to the invention;

Figy. 6 is an elevation of an end of another embodiment
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of the invention;

Fig. 7 1is a part sectional elevation of a prop of
another embodiment of the invention;

Fig. 8 is a part sectional elevation of the prop shown
in Fig. 7 during compression;

Fig. 9 shows the prop of Fig. 7 at a further stage of
compression.

Figs 10 and 11 show in side elevation and plan a 1og of
a prop according to another embodiment of the

invention; and

Fig. 12 shows in elevation how the parameters of the

log of the prop are determined.

In the embodiment of the invention shown in Fig. 1, a
timber pole or prop 1 of a nominal outside diameter of
about 200 mm. has one end region turned to provide a
frusto-conical zone 2. The frusto-conical zone, in
this case, measures of about 500 mm. in length and has
its larger diameter end of the order of about 170 mm.
in diameter. The narrow end, or in other words the
free end of the prop, is made to a diameter of about
100 mmn. These dimensions provide a cone angle of

approximately 8°-

A complementarily shaped sleeve 3 is manufactured by
cutting and welding a metal sheet, which can
conveniently be mild steel of about 2.5 mm. in
thickness. The longitudinally extending joint can
simply be welded in the usual way. It is not necessary
that the sleeve be welded.

The sleeve 3 fits neatly over the frusto-conical end 2
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and there is of course, no setting problem which is
experienced in the conventional prop of constant
diameter encased in a steel sleeve. Also, if the
timber shrinks in the present invention the sleeve will
automatically accommodate such shrinkage as the prop is
placed under compression or axial loading.

In order to ensure that the length of prop not located
in the sleeve does not split prior to use and thereby
decrease the effectiveness of the prop, a plurality of
steel bands 4 are made to encircle the pole or prop at
spaced positions along the length thereof. These bands
can be cut from the same 2.5 mm., thick metal plate and
each is, in this particular embodiment, made to a width
of about 50 mm.

Each of the bands is simply bent to encircle the pole,
and while it is held in a tightly closed condition, the
ends, which are overlapped, are welded. One or more
nails are then passed through holes in the band and
into the timber pole or prop simply to locate the band
axially in its required position. The spacing of these
bands can be chosen as required and usually as dictated
by the nature of the timber employed for the particular
pole or prop which is generally saligua or a similar
timber.

It will be understood that the length of pole or prop
which is not encased in the frusto-conical sleeve will
be of appreciably greater diameter than the maximum
diameter of the frusto-conical portion. This gives

rise to a shoulder 5 as shown in Figure.

It has been found that a prop as described above is
highly effective in use and provides excellent
characteristics when the axial loading thereof exceeds
the required value and the prop starts to yield.
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Yielding takes place smoothly and evenly from the thin
end of the tapered zone to the thick end thereof.

It will also be understood that a prop as described
above can be made relatively inexpensively as only part
of the length thereof has to be turned or otherwise
machined. Thus, on a 1 m. prop only half of its length
has to be turned and on a 2.5 m. prop only 20% of its

~length must be turned. This represents an appreciable

saving when compared to the manufacture of the
conventional prop of constant cross-section which
required to be turned along its entire length.

A highly effective prop or elongate support which can
be easily manufactured at a reasonable cost and which
exhibits highly desirable yielding characteristics when
subjected to excessive axial loading is therefore

provided.

In the embodiment of the invention as shown in Figure
2, a prop for use in the support of the handing wall in
underground mining operations comprises a substantially
cylindrical timber element 6 one end region 7 of which
has been turned into a substantially frusto-conical
configuration with a shallow shoulder 8 at its base.

The approximate dimensions of the frusto-conical region
are as follows:

Height 350 mm.
Base Diameter: 205 mm.
Top Diameter: 95 mm.

Although not shown in the drawings the frusto-conical
region may include one or more annular grooves in the
conical surface as shown in Fig. 7. These grooves will
aid in the controlled collapsing of the prop in use.
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The frusto-conical region 7 of the timber element 6 is
provided with a co-operating frusto-conical sleeve 9
which is manufactured from 2 mm. thick mild steel.
This sleeve 9 includes in its length four equally
spaced slots 10 which are approximately 25 mm. long and
5 mm. wide. These slots also aid in the controlled
collapsing of the sleeve and frusto-conical region
during loading.

Near the base 11 of the sleeve is a reinforced area
which is provided by a reinforcing ring 12 which is
manufactured from steel of circular cross-section and
welded to the sleeve 9.

In order to ensure that the length of the prop or
timber element not located in the steel sleeve 9 does
not split prior to use and thereby decrease the

effectiveness of the prop, a plurality of steel bands
13 are located to encircle the prop at spaced positions
along the length thereof.

In use, the prop is located as shown in Figure 2
between the hanging and foot walls, numbered 14 and 15
respectively, in an underground mine.

During loading of the prop, the frusto-conical region 7
together with the steel sleeve collapse in a more or
less controlled manner. The reinforced area provided
by the steel rings 12 prevents the base of the sleeve
from splitting or in any event prevents any splits
which do occur from progressing any appreciable
distance up the length of the sleeve. This in turn
prevents a decrease in the loading characteristics at
any particular position about the axis of the prop with
a resultant decrease in the tendency of the sleeve and
frusto-conical region 7 to either bend over or to
"goose-neck".
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In Figure 3 another embodiment of the sleeve is shown.
This embodiment is substantially identical to the first
embodiment except that the reinforced region of the
sleeve 9 is provided during manufacture by folding the
material of the sleeve back on itself twice as shown by
numeral 16 in order to provide a region in which the
material is three times as thick as the normal material
of the sleeve.

The embodiment as shown in Figure 4 is also
substantially the same as the Fig. 1 embodiment except
that the reinforced area is provided by a groove 17
formed in the material of the sleeve during
manufacture.

Still further embodiments are envisaged within the
scope of the invention and include other methods of

providing the reinforced area as well as the position
of more than one reinforced area either adjacent or
spaced apart from each other.

In the embodiment of Fig. 5 a prop indicated generally
by numeral 18, of the type used to support the hanging
wall in underground mining operations comprises an
outer steel sleeve 19. This steel sleeve 19 is frusto-
conical and open at both ends 20 and 21. In this
particular instance, the sleeve is approximately 500
mm. long and the diameter of the narrower end 20 is
about 110 mm. while the diamter of the wider end 21 is
about 185 mm.

Six slots 22 equally spaced from each other are located
in the sleeve. The slots run along the length of the
sleeve for about 100 mm. and are spaced about 100 mn.
from the wide end 24, but in another embodiment, it is
preferred that the slots 22 be in the middle of the
sleeve 19 and be no more than one third of the lenéth
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thereof. The width of the slots is about 6 mm.

A frusto-conical timber insert 23 which is slightly
longer than the sleeve but of the same cone angle
passes through the sleeve to extend a small amount from

_each end 20 and 21 thereof.

Preferably, the timber insert 23 includes a plurality
of spaced annular grooves along its length as described
in relation to Fig. 7.

It has been found in use that the inclusion of the
slots 22 in the steel sleeve provide for more
controlled collapsing of the prop 18 in use. Where the
slots are not present and the sleeve is of uniform
strength the prop tends not to collapse uniformly
during advance stages of collapsing and instead tends

to form a "goose-neck"™ in its length.

It will readily be appreciated that the slots enable
the sleeve to collapse outwardly in a manner similar to
the shape of a Chinese Lantern, during advanced stages
of compression.

In the embodiment of Figure 6, a timber prop 24 has an
end 25 formed to a frusto-conical shape by means of a
suitable turning operation. This frusto-conical part
of the prop can assume any length and the cone angle
can be any that may be reguired.

The frusto-conical section is covered by means of a
complementary sleeve 26 which is formed to have
plurality of folded regions 27 capable of allowing for
circumferential expansion of the sleeve in the regions
in which it has a smaller internal diameter.

During manufacture, the sleeve is urged axially into a
complementary die and a mandrel, or alternatively the
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formed end of a prop is located on the interior thereof
whilst it is being formed to ensure that the sleeve
contacts the outer surface of the frusto-conical
section about at least the major portion of its

circumference.

It has been found that early shearing of the sleeve
does not take place and only after substantial axial

compression does shearing occur.

Other embodiments are envisaged within the scope of the
invention and include other shapes and confiqurations
of the prop and its component parts and more
particularly provide that the regions of weakness need
not be slots but could, for example, be lines of
perforations or simgly lines of decreased thickness in

the sleeve.

In the embodiment shown in Fig. 7, a prop, indicated
generally by numeral 28, comprises an elongated
cylindrical timber member 29, one end region 30 of
which has been turned to form an elongated frusto-
conical timber insert 31.

Nearer the free end 32 of the frusto-conical insert 31
are three spaced annular grooves 33 of substantially
trapezoidal cross—-section. These grooves 33 are co-
axial with each other and with the axis of the prop 28
as a whole.

Located over a major portion of the frusto-conical
insert 31 is a sleeve 34 in the form of an open-ended
frusto-conical member or cone. This cone 34 is made
from mild steel plate bent to the reguired
configuration and welded along a seam.

Figure 8 depicts the prop described in relation to
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Fig. 7 during initial stages of compression between the

hanging and foot walls of an underground mine.

From this figure, it will be noted that the axial load
on the prop has pushed the cone 34 further onto the
frusto-conical insert 31 and has started collapsing
both insert and cone. As the insert is compressed,
some of the timber moves in to £i111 the void originally
created by the groove 33 thus providing some measure of
control to the collapse of the insert.

Similarly, the collapse of the cone is controlled by
the regular spaced nature of the grooves so that it
collapses in a series of concentric rings as indicated
by the numeral 35.

During the final stages of compression, and in a
substantially ideal situation, the prop takes on the
configuration shown in Figure 9. It will be noted from
this drawing that the lower portion of the cone 34 has
split to accommodate the majority of the timber of the
insert 31 while the concentric rings 35 of the cone
have been compressed together at the upper end, In
this way, the compressed prop has a substantially
linear axis.

What we have described above is an ideal situation in
that depending on the degree of accuracy of location of
the prop as well as the nature of the foot and hanging
walls, there may well be a certain tendency to goose-
neck. However, it is envisaged that this tendency will
be substantially decreased over props not having the
grooves described.

Other embodiments are envisaged within the scope of the
invention and include particularly other groove
configurations, spacings and numbers as well as other
methods of providing sections of decreased cross-
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12

sectional area.

Thus instead of the grooves 33, there may be one or
more axial slots cut through the conical insert 31 as
shown in Figs 10 and 11. The cross slots 36 and 38 lie
at right angles and extend for the majority of the
length of the frusto-conical end and more material is
removed by providing the central hole 39,

The support of the invention behaves well, but
refinements can be effected to control of fracture of
the support as well as "brushing® (see below).

It is well known in the art that where elongated timber
members having a substantially constant cross-section
are used as props they tend to bend and fracture about
their mid-points, particularly under rapid, or "shock®,
loading conditions. Assuming that the nature of the
timber and the length of the member are substantially
constant, it will readily be appreciated that the
characteristics of the tapered portion of the support
largely determines not only the load characteristics of
the support but also the manner in which it finally
fractures.

Generally where the degree of taper is great and the
tapered portion is short the support will fracture
about its mid-point relatively early; while if the
degree of taper is small and the tapered section is
relatively long the support will only fracture about
its mid-point at a late stage. However in the latter
case extensive "brushing" may occur; "brushing™ is the
bending over and separtion of the timber fibres at the
tapered end.

Accoraing to a preferred arrangement of the invention

the tapered end portion of the support has a transverse
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tlat end, the included anygle of the taper being between
120 and 26° and the ratio of the area of the flat end
ot the tapered portion to the cross-~sectional area of
the non-tapered portion of the support being between
the ratios of 1:3 and 1:5.

The tapered ena portion and metal sleeve are right
circular frusto-conical with their cone angles being

between 129 and 26° and preferabiy about 16% and the
ratio of the surface areas is about 1:4.

The metal sleeve is mild steel and has a thickness of
about 2 mm; the metal sleeve has spaced elongated
regions of weakness running aiong the length thereof
and equally spaced from each end thereof; and the
regions of weakness are slots.

In this embodiment of the invention shown in Fig. 12 an
elongated support in the form of a prop 40 for use in
supporting the hanging wall in underground mining
operations comnprises a timber element 41 which is
conveniently a de-barked cylindrical pole of about
200 mm diameter. The timber element 41 is thus
substantially circular in cross-section at all points
along its length.

The one end portion 42, which accounts for about one
third of the length of the timber member 41, is
machined to have a right circular frusto-conical shape.
This frusto-conical portion 42 has a base diameter of
about 200 mm which is equal to the diameter "Y" of the
major portion of the timber member 41; a length "Z" of
310 mm and a diameter "X" at its end 43 of 100 mm.
These dimensions provide a cone angle of

approximately 90,

The frusto-conical end portion 42 of the prop is
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provided with a co—-operating sleeve 44 in the form of a
hollow open ended right circular frusto-conical member
made from 2 mm mild steel sheeting the ends of which
have been welded together to form a single sleeve.

The sleeve 44 has six equally spaced elongated slots 45
running along the length thereof. These slots 45 are
located equi-distant from each end of the sleeve 44.

As may be seen from figqure 12 the sleeve 44 co-operates
with the end portion 42 of the prop in such a manner
that the end 43 of the prop protrudes a small amount
through the sleeve 44 and the sleeve 44 does not quite
reach the base of the frusto-conical portion.

Experimental work carried both in situ as well as on a
suitable compression test rig indicates that a prop of
this type having approximately the parameters described
above provide the best load and yield and fracture
characteristics. It has thus been found that with
increasing values of the cone angle and of the ratio of
the dimensions of "X" to those of "Y", so the tendency
of the prop to break or snap about its mid-point “"W",
also increases. Furthermore as the ratio of the
dimensions of "X" to "Y" decreases so does the tendency
of the frusto-conical portion 3 to "brush"™ i.e. for the
timber fibres to separate and bend over.

These same test results have indicated that the
positioning of the slots 45 is also very important.
Thus where the slots are displaced too much towards the
narrovw end of the sleeve 44 they do not provide for a
sufficient build up of timber in the sleeve during
initial stages of compression. Where the slots are too
far towards the base of the sleeve, however, it has
been found that the loads are too high before
distortion takes place and consequently the incidence
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of "brushing"™ increases.

It is intended that all matter contained herein with
respect to the described embodiments be interpreted as
illustrative of the invention and not in a limiting
sense. For example, instead of only an end of the log
being tapered, the log can be tapered substantially
throughout its length, and a long steel cone of similar
length applied thereto.
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CLAINS

1. A prop comprising an elongated timber pole of the
required cross—-sectional configuration and having, at
least at one end thereof, a region in which the timber
decreases in cross—sectional area towards its free end,
with the zone of decreasing cross—sectional area at
least partly located within a complementarily shaped
sleeve encasing the timber.

2. The prop as claimed in Claim 1, in which the sleeve
is made of mild steel.

3. The prop as claimed in Claim 1 or 2 in which the
largest portion of said zone of decreasing cross-
sectional area is less than the cross-sectional area of
the remainder of the timber pole immediately adjacent

thereto.

4. The prop as claimed in Claim 1, 2 or 3, in which
the prop is provided along that portion of its length
which is not encircled in the sleeve, with a series of
spaced bands encircling the pole.

5. The prop as claimed in any of Claims 1 to 4, in
which the timber pole and the zone of decreasing cross-
sectional area are of substantially circular cross-
section and the end region of the log is formed to a
frusto-conical configuration with the complementary
sleeve being frusto-conical.

6. The prop as claimed in Claim 5, in which the cone
angle of the portion of decreasing cross-section is of

the order of between 60 zpg 120,

7. The prop as claimed in Claim 5 or 6, in which the

cone angle is about 80,
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8. The prop as claimed in any preceding claim 7,
wherein the zone of decreasing cross-section has
peripheral grooves therein in the region surrounded by
the sleeve.

9. The prop as claimed in any preceding claim, wherein
the sleeve has elongated regions of weakness therein.

10. The prop as claimed in any preceding claim,
wherein at the larger end of the sleeve there is sleeve
reinforcement.
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