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@ Rotary, mineral cutting head.

@A fabricated rotary, mineral cutting head (1, 1A, 1B)
comprises an outer, barrel element {4) supported from a
central hub {3}, the hub (3) being provided with a water
supply bore (9) connectable to a source of high pressure
water, a plurality of apertures (10) provided at circum-
ferentially spaced locations around the barrel element {4),
and a plurality of water conveying spokes (11, 11A, 11B} each
penetrating an aperture {10) and extending radially, or
generally so, from the central hub (3) to make fluid flow
connection thereto at an inner spoke end with the source of
pressurised water, and provided at an outer spoke end with a
water discharge nozzle (22) to emit a water spray or jet of
desired configuration.

The invention also includes a rotary, mineral cutting
head comprising a plurality of holders for mineral cutter
picks, and an internal network (29) of water conveying
piping, including at least one water inlet branch (30)
connectable to a source of high pressure water, at least one
distribution branch (31) in fluid flow communication with the
inlet branch (30}, and a plurality of spokes (11B) in fluid flow
communication with the distribution branch {31) and associ-
ated with the individual pick holders.
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This invention relates to a2 rotary,
ninerszl cutting heed of & kind used
extensively for winerel vwinning purposes e.g.
cozl mining, by being drivably mountqd on
minerasl winning machine, usuvally known &s 2
shearer, or alternatively of & kind used for
the driving of undergrouhd roadways or
tunnels, by beinz mounted on whet is known eas
z roadheader machine.

For either purpose of rotary cutting
head, the lztter is conventionslly provided
with 2 plurality of replacezble cutter picks,
while furthermore the head is provided with
what rmay be termed & P"lcw pressure" wzter
supply e€.g., =2t 150 p.s.i. for various
functions such &s dust suppression, pick
cooling, pick fece flushing, pre-~-stari warning
gnc, in  rninerel vinning head, hollow shaft
ventilstion. In recent times ettenpts have
been made to use water for another purpose
being that of water jet cutting, where wzter
at substantizlly higher pressure e.g., at
5,000 p.s.i. is required. Eowever, with
conventional constructions of pressurised

heads, the water flow paeth from the supply
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source on the machine in question to the water
discharge nozzles on the head is complex and
tortuous, incorporating severzl bends and
corsequently incorporeting inherent pressure
losses which can be tolerated in a‘low
pressure system e.g., GB 1309005, but which
are particularly disadvantageous in 2 high
pressure system intended for water jet cutting
uses, where efficiency zné economics demearnc
thet the maximunr pressure that can be
genereted by the &ssocisted pumping systerm is
transmitted to the cischarge nozzles.
Furthermore, with low pressure systems, the
der:ands on the rotary water seals is not
significant, but on the contrary with a2 high
pressure system, incorporating high pressure
rcteary sezls, these invariably have &n
uneccepitebly shori service 1ife.r Finzlly and
m0st ¢cissdvantaeouvsly, in previous water
gistribution systems the drum itself wes
subjected to the water pressure e.g., GF
1309005 and consequently to =apply high
pressure needed to be fabriceted to higher
standards tq accept the stresses imposed by
such higher pressures.

According to the present invention
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there is provided & fabriceted rotary cutting
head comprising an outer barrel element
supported from a2 central hub, the hub being
provided with & water supply bore connectable
to a source of high pressure water, 2
plurzlity of ezpertures provided at
circumferentially spaced locations around the
barrel element, and a plurality of water
conveying spoke each penetrating an aperture
and extending radislly, or generally so, fron
the central hub to make fluid flow connsction
thereto at an inner spoke end with the source
of pressurised water and provided a2t an outer
spoke end with 2 water discharge nozzle to
emit &2 water sprazy or Jjetit of desired
configuration.

Thus, the rotery cutting heac in
accordance with the present invention provides
whzt in effect is & non-pressurised head, for
the water pressure is confined within the
spokes znd consequently the head may have 2z
greatly simplified construction and/or be
fabricated to lower standards.. Furthernore,
it is possible to, incorporate a single bend
adjacent the inner enc of each spoke, with

consequent minimal pressure loss between the
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supply source and the nozzle.

In an embodiment of head intended for
mineral winning operations, the outer barrel
element would be cylincricsl, while in &n
embodiment for roadway driving the outer
barrel element would be frusto-conical.

Furthermore & <cutting hesad,
particularly for mineral winning operations
would normally be provided with 2t lezst one
heliczl vezne zsnd also with a face ring
adepted, in use, to be loczted remote from the
associated mining machine ancd zcdjacent the
mineral face, the vane(s) and face ring, being
welded around the externzl periphery of the
outer barrel element. In accordance with
another feature of the invention, the vane(s)
and fezce ring ere each provided with =&
plurality of redislly extending bores, ezch
contiguous with 2n aperture of the outer
barrel part, so that 2 resdially outer portion
of 2 spoke mzy be accommodated in & bore.
For instance, the face ring may be provided
with nine bores, each housing & spoke, the
latter exteqding radially inwardly from its
nozzle (which mey be screwed into the outer

spoke end) and located at the périphery of the
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vane(s) and face ring. This inward location
may be directly to the hub, or may be to a
component carried by the hub and constituting
& weter distribution block.

The spokes may be rigid, such_as a
metallic (e.g. steel), tube, or may be
flexible yet self-supporting such as a
synthetic plastics tube e.g. of nylon (trade
nark).

The spokes may terminate at the outer
barrel element, or at z peripheral edge of &
vane or face ring, or may extend beyond such
edge by a first distance to 2 radially outer
edge of a pick bex, or by 2 further distaﬁce
to & radially outer edge of a2 pick.

Conveniently, in an embodiment with a
borec¢ face ring, the outer enéd of 2 rigid
spoke is resiliently loczted in its bore by
interposing & resilient washer between the
outer spoke periphery and the inner bore
periphery. At the inner end of each spoke,
whether rigid or flexible, the hub or its
distribution block, is conveniently provided
with a numbgr of sockets corresponding to the
number of spokes, with an inner spoke end

seated in each socket and provided with a
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water seal.

In order to counter the effect of
water pressure tending to unseat & spoke from
its socket, e rigic spoke may be provided with
a collar, while the hub is provided w@th a
securing ring having & plurality of pairs of
forked arms. Thus nine pairs of forked arms
would be provided for & head incorporating
nine spokes. Conveniently, the securing ring
is retzined on the hub by means of g cirelip.
With a flexible spoke, the inner end thereof
is provided with an ezdsptor, of metel or
synthetic plasties, which is at 1least
pertiaslly located in the socket and is
retained therein by a releasable latching
means, €.g., & "U"-shaped staple, passing into
an intermnzl groove in the socket and an
external groove in the adaptor.

In azccordance with znother proposal of
the invention of incdependent significance,
fthere is provided & rotary, minerzl cutting
head comprising a2 plureality of holders for
mineral cutter picks, and en internal network
of water conyeying piping, including at least
one water inlet branch connectable to a source

of high pressure water, at least one
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distribution branch in fluid flow
communication with the inlet branch, and =
plurality of spokes in fluid flow
communication with the distribution branch and
associated with the individual pick holdgrs.

The cutting head in accordance with
this proposal again avoids the imposition on
the head of waster pressure, as the high
pressure vater is confined within the network.

The pick holders mzy be constituted by
sockets in the vane(s) or face ring; sockets
in the outer barrel part; sockets in boxes
welded to the vane({s) or face ring or outer
barrel part; or a male projection to receive
2 female apertured pick.

The rotary cutting head in accordance
with the invention is preferably provided with
conventional ducting for the lower pressure
water supplies e.g. for pick face flushing,
where pressure losses and sealing difficulties
are not so significant.

The invention will now be described in
greater detzil, by way of example, with
reference tq the accompanying drawings, in
which:-

Figure 1 is 2 sectional side elevation

0163432
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of & portion of & first embodiment of rotary
cutting head in accordance with the invention;

Figure 2 corresponds to Figure 1 but
shows & second embodiment; and

Figure 3 also corresponds to Fig.ure 1
but shows a proposal for an internal network
of piping.

In 211 Figures, like reference
numerals are accorded to like components.

A rotary, minerezl cutting head 1 is
rotatable about an axis 2 and is mounted, in
the conventionzl manner, on a drive arbour of
a shearer type mining machine. The head 1
comprises a hub 3 over which is mounted &
cylindrical, outer barrel element 4 welded to
an inner, annular collar 5 which seats on an
outer flange 6 of the hub 3, to be secured to
that flange by a plurality of bolts 7 passing
through =aligned holes 8. The hub 3 is

provided with an axially extending water

supply bore 9 connected =zt one end to 2
source of high pressure water, e.g. a2 pump,
which may be mounted on the shearer or which
may be statically located, e.g. in a roadway,
adjacent one end of a mineral face being

mined, and provided at its other end with a
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radial portion and hence having 2 single bend.
The outer barrel part 4 is provided with =
plurality of radisl apertures 10 =2t
circurnferentially spaced locestions around its
periphery, with a hollow, water-convgying
spoke 11 of external diameter such that it may
be readily housed 2t least partially within
each aperture 10, the spokes 11 extending
radially from the hub 3 and being in fluid
flow connection with the bore 9. Bround the
external periphery of the barrel element 4, is
welded & face ring 12 which carries minerel
cutter picks 13, usually with interposed pick
boxes, and which is provided with 2 number of
bores 14 appropriate to the number of spokes
11, which number would usually correspond to
the number of picks 13 carried by the face
ring 12.

In the embodiment of Figure 1, the
spokes 11 are rigid, each being constituted by
2 steel tube. At its radizally inner end,
each spoke 11 is provided with 2 fitting 15
comprising a spigot portion 16- adapted to fit
into a sockep 17 provided directly in the hub
3, and in communication with the radial

portion of bore 9. An enlarged collar 18
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reteins the spoke 11 in position, against the
displacing effect of the water pressure, by
engagement with a pair of forked arms 19
provided on e securing ring 20 surrouncing the
hub 3. The spigot 16 also carries a pair of
water seals 21 which engage the socket 17.
At its radiszlly outer end the spoke 11 is
provided with 2 screw-in water discharge
rnozzle 22, while & resilient wesher 23 1is
interposec between thet spoke encg anc the bore
14, Klso illustrated in Figure 1 is a
conventional ducting syster 24 for the supply
of low pressure water via tubing 25 for
purposes such 2s pre-start warning.

The embodiment of cutting head 1Z&
illustratec in Figure 2 differs from Figures 1
in that the spokes 11% zre of flexible, yet
self-supporting synthetic plastics tube, such
as nylon, which may, if regquired, be provided
with an outer reinforeing brzic. £t its
inner end, each spoke 11£ is provided with.an
adaptor 162 retained, by means of & "U"-
shapec¢ staple 26, in a socket 17L provided in
a water distriution block mounted on the end
of the hub 3, the block being provided with an

axial portion of the bore 9 and also with its
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radial portion, again to define & single bend.
A£1so illustrated in Figure 2 is a portion of s
helical vane 27 in which the low pressure
cucting 24 is providec.

In contrast to the embodiment of
Figure 1, the spokes 112 do not terminate
adjacent the radially outer circumference of
the face ring 12, but are provided with &
connection fitting 28 by which an extension
portion 11B of- each spoke 114 may penetrate &
suitable bore of 2 mineral cutter pick 13A.

The rotary, mineral cutter head 1B
illustrated in Figure 3, is provided with an
internal network 29 of water conveying pipiﬁg,
comprising an inlet branch 30 extending
radially in spoke-like manner from the hub 3,
2t lezst one axially extending distribution
branch 31 in fluid flow communication with the
inlet branch 30, and & plurelity of spokes
11B, and in both the face ring 12 and vane 27,
in fluid flow communication with the
distribution branch 31 and associated with

individual picks 13A.

0163432
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1. L fabricated rotary, miheral
cutting head (1, 1A, 1B) comprising an outer,
barrel element (4) supported from & centrezl
hub (3), the hub (3) being provided with a
water supply bore (9) connectable to a source
of high pressure water, a plurality of
apertures (10) provided at circumferentially
spaced locations around the barrel element
(4), and s plurelity of water conveying spokes
(11, 114, 11B) each penetrating an aperture
(10) and extending radially, or generzlly so,
from the central hub (3) to make fluid flow
connection thereto at an inner spoke end with
the source of pressurised water, and provided
at an outer spoke end with a2 water dischzarge
nozzle (22) to emit 2 water spray or jet of
desired configuretion.

2. 2 head as claimed in Claim 1,
provided with a2t least one helical vane (27)
ané also with & face ring (12) adapted, in
use, to be located adjacent the mineral face,

the vane(s) (27) and face ring (12), being

- welded around the external periphery of the

outer barrel element (4), with 2 plurality of

radially extending bores (14) provided in the

R e S ——

s i o S



0163432
- 13 =

vane(s) (27) and face ring (12) each bore (14)
being contiguous with an aperture (10) of the
outer barrel part (4), so that & radially
outer portion of 2 spoke (11, 114, 11B) is
accommodated in a bore (14).

3. A head as claimed in Claim 1 or
Claim 2, wherein the spokes (11, 114, 11B) are
rigid.

L, A head as claimed in Clairm 1 or
Claim 2, wherein the spokes (11, 114, 11B) are
flexible yet self-supporting.

5. L hezd as claimed in any one of
Claims 1 to 4, wherein the spokes (11, 114,
11B), terminate at the peripheral edge of a
vane (27) or face ring (12).

6. A head as claimed in any one of
Clazims 1 to 4, wherein the spokes (11, 114,
11B) extend beyond the peripheral edge of &
vene (27) or fece ring (12).

7. L head as claimed in any one of
Clzims 1 to 6, wherein zt the inner end of
each spoke (11, 114, 11B), the hub (3) or
distribution block thereof is provided with =a
number of sockets (17, 174) corresponding to
the number of spokes (11, 114, 11B), with an

inner spoke end seated in each socket (17,
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174) and provided with a water seal (21).

8. A head as claimed in Claim 3, and
any Claim appendant thereto, wherein each
spoke (11) is provided with 2 collar (18),
while the hub (3) is provided with a securing
ring (20) having a plurality of pairs of
forked arms (19).

. A head as claimed in Claim 4 and
any Claim appendant thereto, wherein the inner
end of each spoke (114, 11B) is provided with
an adaptor (16A) of metal or synthetic
plasties, which is 2t least partislly located
in the socket (172) and is retained therein by
a releasable latching means (20}, passing into
an internal groove in the socket (174) and an
external groove in the adaptor (16A4).

10. % rotary, mineral cutting head
comprising 2 plurzlity of holders for mineral
cutter picks, and an internal network (29) of
water conveying piping, including at least one
water inlet branch (30) connectable to =
source of high pressure water, at least one

distribution branech (31) im fluid flow

~communication with the inlet branch (30), and

a2 plurality of spokes (11B) in fluid flow

communication with the distribution branch
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(31) and associated with the individual pick

holders.
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