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Combined  AFC  side  discharge  unit  and  integral  cutter  unit 

©  The  combined  AFC  side  discharge  unit  and  in- 
tegral  cutter  unit,  for  use  in  advance  cutting  of  long- 
wall  faces  includes  an  elongate  armoured  face  con- 
veyor  (10)  at  one  end  of  which  is  a  side  discharge 
unit  (II),  said  end  being  raised  relative  to  the  remain- 
der  of  the  armoured  face  conveyor  for  location  over 
the  receiving  end  of  a  gate  conveyor  (13)  located  in  a 
roadway  running  back  from  the  armoured  face  con- 
veyor,  an  integral  cutter  unit  (20)  is  located  at  the  di- 
scharge  end  of  the  armoured  face  conveyor  (10)  and 
mounted  on  the  face  side  thereof.-  The  cutter  unit  - 
(20)  has  at  least  two  rotary  bore  type  cutting  ele- 
ments  (22  -24)  overlapping  in  their  rotary  paths  in  a 
phased  manner.  The  cutting  elements  (22  -24)  are  in 
line  with  or  approximately  in  line  with  the  cutter  (14) 
of  a  longwall  mining  machine  mounted  on  the  ar- 

^@moured  face  conveyor.  Ancilliary  cutting  means  (27, 
^28 ,   29)  are  provided  to  remove  cusps  (25,  26)  left  by 
Qthe  rotary  cutting  elements  (22  -24).  The  ancilliary 
CO  cutting  means  are  located  to  the  rear  of  the  rotary 
W  cutting  elements  (22  -24)  for  operation  when  the 
qq  armoured  face  conveyor  is  moved  forward  by  means 
•@"provided  therefor. 
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COMBINED  AFC  SIDE  DISCHARGE  UNIT  AND  INTEGRAL  CUTTER  UNIT. 

This  invention  relates  to  a  combined  AFC  side 
discharge  unit  and  integral  cutter  unit. 

A  longwall  coal  face  is  worked  either  on  an 
advancing  system  where  the  roadways  are  driven 
forward  with  the  coal  face  or  on  a  retreat  system 
where  the  roadways  are  driven  to  a  boundary  first 
and  the  face  retreated  back  along  the  roadway. 

It  is  the  advancing  system  to  which  this  patent 
application  refers. 

It  has  become  common  practice  on  advancing 
faces  for  the  'conveyor  -mounted'  power  loaders  - 
(shearers)  to  excavate  the  coal  at  the  end  of  the 
face  in  the  belt  road  head  (maingate)  area.  This  is 
accomplished  by  the  use  of  extended  or  ranging 
arms  of  the  shearer  reaching  over  and  past  the 
AFC  (face  conveyor)  delivery  drive  head  and  gate 
conveyor. 

Whilst  technically  successful  over  a  number  of 
years,  it  is  time-consuming  and  detracts  from  the 
productivity  of  the  shearer  operation. 

An  alternative  method  is  to  extract  the  coal  with 
a  separate  'stand  -alone'  individually  powered  ma- 
chine  which  also  requires  an  ancilliary  additional 
support  system  giving  rise  to  ventilation,  roof  sup- 
port  and  organisational  problems. 

On  retreat  faces,  this  problem  does  not  arise 
as  the  coal  in  the  roadhead  area  has  already  been 
excavated.  Moreover,  an  increasingly  popular  AFC 
delivery  end  in  the  form  of  a  side  discharge  unit 
has  been  introduced  into  the  retreat  system  with 
several  advantages,  namely,  - 

(i)  a  more  efficient  discharge  of  coal  - 
(especially  large  sized  coal)  from  the  face  conveyor 
onto  the  gate  conveyor  compared  with  the  end  di- 
scharge  on  an  advancing  face, 

(ii)  carry  back  of  fines  on  the  bottom  chain 
run  has  almost  been  eliminated, 

(iii)  a  resultant  decrease  in  power  consump- 
tion. 

However,  the  longer,  higher  and  more  bulky 
designs  of  side  discharge  units  preclude  the  effi- 
cient  excavation  of  coal  by  the  shearer  in  the 
roadhead  area  on  advancing  faces. 

An  object  of  this  invention  is  to  provide  an  AFC 
side  discharge  unit  for  use  in  the  advance  system. 

A  disadvantage  of  known  'stand  -alone'  individ- 
ually  powered  machine  specifically  for  cutting  the 
roadway  is  that  these  machines  must  be  located 
ahead  of  the  side  discharge  unit  so  that  their  cut- 
ting  face  is  20  to  30  feet  in  advance  of  the  con- 
veyor,  thus  necessitating  the  erection  of  temporary 
roof  supports  over  the  machine  and  ventilation  of 
the  tunnel  ahead  of  the  coal  face. 

An  object  of  this  invention  is  to  obviate  or 
mitigate  the  aforesaid  disadvantages. 

According  to  the  present  invention  there  is 
provided  a  combined  AFC  side  discharge  unit  and 
integral  cutter  unit,  for  use  in  advance  cutting  of 
longwall  faces,  comprising  an  elongate  armoured 

5  face  conveyor  at  one  end  of  which  is  a  side  di- 
scharge  unit,  said  end  being  raised  relative  to  the 
remainder  of  the  armoured  face  conveyor  for  loca- 
tion  over  the  receiving  end  of  a  gate  conveyor 
located  in  a  roadway  running  back  from  the  ar- 

10  moured  face  conveyor,  an  integral  cutter  unit  at  the 
discharge  end  of  the  armoured  face  conveyor  and 
mounted  on  the  face  side  thereof  and  having  at 
least  two  rotary  bore  type  cutting  elements  overlap- 
ping  in  their  rotary  paths  in  a  phased  manner,  said 

75  cutting  elements  being  in  line  with  or  approximately 
in  line  with  the  cutter  of  a  longwall  mining  machine 
mounted  on  the  armoured  face  conveyor,  ancilliary 
cutting  means  to  remove  cusps  left  by  the  rotary 
cutting  element,  said  ancilliary  cutting  means  being 

20  located  to  the  rear  of  the  rotary  cutting  element  for 
operation  when  the  armoured  face  conveyor  is 
moved  forward  by  means  provided  therefore. 

An  embodiment  of  the  present  invention  will 
now  be  described,  by  way  of  example,  with  refer- 

25  ence  to  the  accompanying  drawings,  in  which:- 
Fig.  I  is  a  perspective  view  of  the  discharge 

end  of  a  combined  AFC  side  discharge  unit  and 
integral  cutter  unit  according  to  the  invention; 

Fig.  2  is  a  plan  view  of  the  units; 
30  Fig.  3  is  a  front  view  of  Fig.  2; 

Fig.  4  is  a  side  view; 
Fig.  5  is  a  sectional  side  view  on  the  line  V-V 

of  Fig.  l;and 
Fig.  6  is  a  sectional  plan  view  on  the  line  VI- 

35  VI  of  Fig.  5. 
Referring  firstly  to  Figs.  I  to  4,  an  armoured 

face  conveyor  (AFC)  10  rises  at  one  end,  namely 
the  discharge  end  and  has  a  curved  deflector  blade 
II  to  guide  minerals  carried  along  the  conveyor  belt 

40  12  off  the  goaf  side  edge  of  the  face  conveyor  onto 
a  gate  conveyor  13  which  passes  under  the  raised 
end  of  the  AFC  and  runs  back  along  a  roadway 
which  is  formed  as  the  AFC  is  advanced  towards  a 
longwall  coal  face;  said  face  is  cut  by  a  shearer 

45  mining  machine  (only  the  shearer  drum  14  of  which 
is  illustrated  in  Figs.  2  and  3)  which  runs  along  the 
AFC  but  terminates  at  the  inclined  discharge  end, 
and  the  roadway  is  cut  by  a  cutter  unit  20  integral 
with  the  AFC. 

so  The  cutter  unit  20  is  mounted  on  the  face  side 
of  the  AFC  at  the  discharge  end,  which  is  streng- 
thened  and  modified  to  carry  the  unit  20.  The  unit 
20  comprises  a  gear  box  or  transmission  unit  or 
units  21  carrying  at  least  two  forwardly  facing  rotary 
cutting  elements,  in  this  embodiment  three,  22,  23, 
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24  phased  to  overlap  in  their  rotary  paths.  The 
rotary  cutters  are  located  forwardly  of  the  AFC  only 
to  such  an  extent  that  they  are  approximately  in 
line  with  the  shearer  drum  14  of  the  mining  ma- 
chine. 

In  operation  the  rotary  cutters  will  form  cusps 
of  coal  25  (Fig.  3)  between  the  excavated  area  both 
at  the  roof  and  the  floor  of  the  roadway.  In  addition, 
cusps  26  are  formed  between  the  excavation  of  the 
innermost  rotary  cutting  element  24  and  the  termi- 
nal  cutting  position  of  the  shearer  cutting  drum  14. 
The  cutter  unit  20  is  provided  with  means  for 
removing  these  cusps  25,  26,  including  a  pair  of 
horizontal  ancilliary  drums  27,  (or  riffle  bars)  moun- 
ted  above  the  transmission  unit  21.  These  drums  27 
trim  the  roof  cusps  25  formed  between  the  centre 
rotary  cutter  23  and  the  other  two  cutters  22,  24. 
The  other  roof  cusp  26  is  trimmed  by  a  forwardly 
extending  hydraulic  impactor  28  (Figs.  2  -4)  while 
the  three  floor  cusps  25,  26  are  also  trimmed  by 
hydraulic  impactors  29.  In  an  alternative  arrange- 
ment,  the  drums  27  are  replaced  by  additional 
impactors  28  so  that  all  cusps  25,  26  are  trimmed 
down  by  impactors. 

The  upper  impactor  28  is  carried  by  a  goaf 
side  roof  support  canopy  30  and  the  lower  impac- 
tors  are  carried  on  an  underplate  31  below  the  AFC 
when  the  AFC's  drive  frame  is  advanced  forward, 
the  rotary  cutters  22  to  24  advance  the  roadway 
and  simultaneously  the  ancilliary  cutters  remove 
the  cusps  of  coal  25,  26  which  are  left. 

The  rotary  cutters  are  steerable  for  horizontal 
control  by  hydraulic  tilting  means  connected  to  the 
transmission  unit  21,  namely  vertical  jacks  32  (Figs. 
3  and  4)  mounted  on  the  underplate  31  and  engag- 
ing  the  underside  of  the  transmission  unit  21,  and 
fore-and-aft  jacks  33  connected  to  the  AFC  and  the 
top  of  the  transmission  unit.  A  secondary  vertical 
jack  34  is  provided  between  the  top  of  the  trans- 
mission  unit  21  and  the  horizontal  drums  27  to  allow 
these  drums  to  lower  when  not  in  use,  in  the  event 
of  roof  movement.  The  rotary  cutters  22,  23,  24 
have-  a  similar  facility  as  hereinafter  described. 
Shear  blocks  35  (Fig.  3)  between  the  underframe  31 
and  transmission  unit  21  remove  any  strain  on  the 
vertical  jacks  32  during  forward  movement  of  the 
cutter  unit  20. 

The  cutters  22  to  24  and  27  are,  in  this  em- 
bodiment,  all  driven  from  the  transmission  unit  21 
which  is  connected  by  a  flexible  mechanical  cou- 
pling  36  to  a  goaf  side  drive  unit  37  which  will  drive 
the  AFC  and  cutter  unit  20.  The  drive  comprises  a 
single  2-speed  motor  the  output  of  which  will  drive 
both  AFC  and  cutter  unit  by  splitting  the  primary 
drive;  alternatively  a  separate  drive  motor  may  be 
provided  to  drive  the  cutter  unit  20. 

In  use,  the  mining  machine  (shearer)  after  com- 
pleting  one  cut  along  the  face  is  positioned  toward 
the  maingate  end  of  the  conveyor,  the  conveyor 
having  been  advanced  forward  from  the  tailgate 

5  end  which  creates  a  snaking  of  the  conveyor.  This 
snaking  follows  the  mining  machine  towards  the 
maingate  end  and  terminates  near  the  end  of  the 
face  conveyor.  The  mining  machine  is  then  re- 
versed  along  the  conveyor  away  from  the  maingate 

w  end  and  follows  the  snaking  of  the  conveyor  which 
forces  it  into  the  uncut  face  of  the  coal  seam  and 
thus  creates  a  new  web  of  coal.  As  the  mining 
machine  moves  away  from  the  maingate,  the  deliv- 
ery  end  of  the  conveyor  is  advanced  slowly  forward 

75  to  bring  the  whole  conveyor  into  line,  by  virtue  of 
the  rotary  cutters,  etc.  forming  a  new  path,  being 
the  advancement  of  the  roadway. 

Once  the  roadway  has  been  formed  and  the 
AFC  including  the  side  discharge  unit  is  aligned, 

20  the  cutter  unit  20  is  stopped  to  await  the  next  cycle 
of  operation.  The  procedure  is  then  repeated,  and 
at  each  cycle  the  cutter  unit  20  cuts  into  the  end  of 
the  longwall  face,  thereby  advancing  the  roadway 
as  the  coal  face  advances,  but  only  by  a  depth 

25  equal  to  the  depth  of  cut  of  the  mining  machine  - 
(shearer)  e.g.  20"  to  36". 

The  material  cut  by  the  cutter  unit  20  is  trans- 
ported  rearwards  below  the  AFC  by  the  gate  con- 
veyor  13. 

30  The  rotary  cutters  22  to  24  are  phased  so  that 
the  centre  cutter  23  rotates  clockwise  as  viewed  in 
Fig.  3  while  the  others  rotate  anticlockwise,  and 
their  stopped  positions  can  be  controlled  by  a 
clutching  system  which  may  be  manually  operated. 

35  Thus  the  innermost  cutter  24  is  vertically  disposed 
when  stopped  so  as  not  to  interfere  with  the  pas- 
sage  of  the  mining  machine  cutter  drum  14  when  it 
cuts  the  coal  face  adjacent  to  the  roadway. 

Referring  now  to  Figs.  I,  5  and  6,  each  rotary 
40  cutter  has  a  rectangular  body  40  rotatable  about  a 

central  pivot  and  a  radially  slidable  end  piece  41  at 
each  end  slidable  in  a  key  way  42  and  controlled 
by  an  hydraulic  ram  43.  Cutting  picks  44  are  moun- 
ted  on  the  front  face  of  the  body  and  end  pieces  in 

45  arcuate  disposition  about  the  central  pivot,  and 
rows  of  cutting  picks  45  are  provided  on  the  ancil- 
liary  drums  27.  When  the  cutters  22  and  24  are 
stopped  and  vertically  disposed,  the  end  pieces  41 
can  be  retracted  yj§.  rams  43  to  accommodate 

so  convergence  of  the  roof  and  floor. 
The  rotary  cutters  have  a  slow  cutting  speed 

of,  for  example  20  to  30  r.p.m.  and  have  integral 
dust  suppression  water  jets  (not  shown). 

55 
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Claims 

1.  A  combined  AFC  side  discharge  unit  and 
integral  cutter  unit,  for  use  in  advance  cutting  of 
longwall  faces,  characterised  by  an  elongate  ar- 
moured  face  conveyor  (10)  at  one  end  of  which  is  a 
side  discharge  unit  (II),  said  end  being  raised  rela- 
tive  to  the  remainder  of  the  armoured  face  con- 
veyor  for  location  over  the  receiving  end  of  a  gate 
conveyor  (13)  located  in  a  roadway  running  back 
from  the  armoured  face  conveyor,  an  integral  cutter 
unit  (20)  at  the  discharge  end  of  the  armoured  face 
conveyor  and  mounted  on  the  face  side  thereof 
and  having  at  least  two  rotary  bore  type  cutting 
elements  (22-24)  overlapping  in  their  rotary  paths 
in  a  phased  manner,  said  cutting  elements  being  in 
line  with  or  approximately  in  line  with  the  cutter  - 
(14)  of  a  longwall  mining  machine  mounted  on  the 
armoured  face  conveyor,  and  ancilliary  cutting 
means  (27-29)  to  remove  cusps  (25-26)  left  by  the 
rotary  cutting  elements,  said  ancilliary  cutting 
means  being  located  to  the  rear  of  the  rotary 
cutting  elements  for  operation  when  the  armoured 
face  conveyor  is  moved  forward  by  means  pro- 
vided  therefor. 

2.  A  unit  as  claimed  in  claim  I  characterised  in 
that  the  discharge  unit  comprises  a  curved  deflec- 
tor  blade  (II). 

3.  A  unit  as  claimed  in  claim  I  characterised  in 
that  the  rotary  cutters  (22,  24)  are  steerable  for 
horizontal  control  by  means  of  hydraulic  means  (32 
and  33). 

4.  A  unit  as  claimed  in  claim  I  characterised  in 
that  the  ancilliary  cutting  means  includes  horizontal 
cutters  (27)  adapted  to  trim  roof  cusps  (25)  left  by 
the  rotary  cutting  elements. 

5.  A  unit  as  claimed  in  claim  3  or  4  charac- 
terised  in  that  a  secondary  hydraulic  means  (34)  is 
connected  to  the  horizontal  cutters  (27)  to  allow 
said  cutters  to  lower  when  not  in  use  in  the  event 
of  roof  movements. 

6.  A  unit  as  claimed  in  claim  I,  characterised  in 
that  the  ancilliary  cutting  means  includes  hydrauli- 
cally  operated  forwardly  directed  impactor  mem- 
bers. 

7.  A  unit  as  claimed  in  claim  I,  characterised  in 
that  the  rotary  cutter  element  comprises  a  body  - 
(40)  rotatabie  about  a  pivot,  a  radially  slidable  end 
piece  (41)  at  each  end,  and  cutting  picks  (44) 
mounted  on  the  forward  face  of  the  body  and  end 
pieces. 

7.  A  unit  as  claimed  in  claim  7  characterised  in 
that  the  end  pieces  (41)  are  slidably  controlled  by 
hydraulic  means  (43)  whereby,  if  the  element  is 
stopped  and  vertical,  the  end  pieces  can  be  re- 
tracted  to  accommodate  convergence  of  the  roof 
and  floor. 
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