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This  invention  relates  to  tire  cutting  apparatus 
and,  more  particularly,  to  an  apparatus  for  cutting 
scrap  rubber  tires  into  small  pieces  for  disposal. 

The  era  of  the  automobile  has  brought  about 
significant  environmental  problems,  one  of  which 
is  represented  by  the  ever  increasing  accumula- 
tion  of  scrap  tires  requiring  disposal.  Various 
proposals  have  been  set  forth  for  reducing  or 
eliminating  the  accumulation  of  scrap  tires  such 
as,  for  example,  reclaiming  of  the  rubber  in  the 
tires  as  a  re-usable  raw  material,  burning  of  the 
rubber  in  the  tires  in  power  plants,  and  burying  of 
the  tires  in  conventional  dumps  and  landfills. 

Reclaiming  of  the  rubber  in  the  tires  for  further 
use  as  a  raw  material  and  burning  of  the  rubber  in 
the  tires  to  generate  power  represent  preferred 
ways  of  disposing  of  scrap  tires  since  they  recap- 
ture  much  of  the  energy  originally  consumed  in 
the  manufacture  of  the  tire.  However,  as  a  necess- 
ary  first  step  to  either  reclaiming  the  tires  or 
burning  them,  the  tires  must  be  cut  up  into 
smaller  pieces  (e.  g.,  rectangular  chunks  of  7.6  to 
10.1  cm  (3  to  4  inches)  length  on  each  side)  which 
can  be  subsequently  processed. 

Similarly,  even  where  tires  are  disposed  of  by 
burying  in  dumps  or  landfills,  it  is  necessary  to 
cut  the  old  tires  up  into  smaller  pieces  before 
burying  in  order  to  prevent  the  tires  from  working 
their  way  to  the  surface  over  a  period  of  time. 

Heretofore  various  proposals  have  been  made 
for  cutting  scrap  tires  into  small  pieces,  and 
various  commercial  models  of  tire  cutting 
machines  and  shredders  are  available  on  the 
market.  Among  these  devices  are  simple  shearing 
mechanisms,  in  which  one  sharp-edged  blade 
moves  past  another  in  a  simple  scissor  action  (for 
example,  as  shown  in  US-A-3 578  252,  US-A- 
4  338  839  and  US-A-4  338  840.  Other  such  devices 
include  rotary  cutting  apparatus  wherein  one  set 
of  shearing  edges  affixed  to  a  rotor  moves  past 
mating,  interleaved,  rotary  edges  affixed  to 
another,  counter-rotating,  parallel  rotor  forming  a 
rotary  scissors  (as  shown  for  example  in  US-A- 
3  656  697,  US-A-3  727  850  and  US-A-3  931 935).  A 
third  type  of  commercially  available  tire  cutting 
mechanism  is  one  in  which  rotary  cutter  blades 
and  corresponding  rotary  anvils  rotate  in  face-to- 
face  contact  with  each  other  to  cut  the  tires 
therebetween  (as  shown  in  US-A-3  817  463,  US- 
4 081 143  and  US-A-4180  004). 

Tire  cutting  devices  of  the  type  employing 
either  the  simple  scissor-blade  shearing  action  or 
the  rotary  scissor-blade  shearing  action,  while 
satisfactory  for  cutting  up  thin  rubberized  or 
plastic-coated  textile  sheet  materials,  are  relative- 
ly  much  less  satisfactory  for  cutting  heavy  vul- 
canized  tires  which  are  assemblies  of  rubber, 
wires  and  cords.  One  reason  for  this  is  that  the 
heavy  reinforced  rubber  resists  cutting  and  devel- 
ops  forces  as  a  result  of  the  shear  stress,  which 
forces  tend  to  separate  the  shearing  blades.  The 
separated  blades  then  trap  rubber  between  them 

and  the  rubber  exerts  heavy  frictional  forces 
against  further  passage  of  the  blade. 

Thus,  cutting  devices  based  on  shearing  blades 
(both  simple  and  rotary)  can  operate  effectively 
only  when  the  blades  are  sharp-edged  and  when 
tight  clearances  between  paired  blades  are  main- 
tained.  However,  with  continued  use  blade  edges 
dull,  tend  to  separate  and  then  drag  rubber 
between  them.  The  separation  thus  produced 
defeats  the  shearing  action  and  enormously  inten- 
sifies  the  energy  requirements  needed  to  com- 
plete  the  cut.  In  practice  the  frictional  forces 
encountered  may  be  so  high  as  to  stop  the  motor 
or  break  the  machine.  As  a  result,  such  machines 
commonly  have  clutches  or  reversing  gears  to 
allow  removal  of  the  entrapped  tire  portions  and 
permit  a  fresh  cut.  At  best,  the  power  require- 
ments  are  very  high  when  tire  cutters  of  this  type 
are  employed. 

An  additional  difficulty  with  tire  cutters  of  this 
sort  is  that  they  fail  to  shear  cleanly  the  textile 
cords  or  wires  in  the  tires  and,  instead,  strip 
rubber  from  such  members  and  rupture  the  cords 
or  wires  by  tensile  breaks.  The  chopped  pieces 
are  then  characterized  by  having  projecting  fila- 
ments  of  cord  or  wire  that  may  extend  out  four  or 
more  inches  from  the  rubber  chunk.  In  some 
cases  whole  lengths  of  wire  may  be  torn  from  the 
tire  with  minimal  amounts  of  rubber  attached. 
Chopped  up  tire  pieces,  characterized  in  this  way, 
are  considered  unsuitable  for  a  number  of  com- 
mercial  uses  for  which  cleanly  chopped  pieces  of 
tire  can  be  used. 

Tire  cutting  machines  employing  cooperating 
rotary  blades  and  rotary  anvils  represent  an  im- 
provement  over  the  simple  scissor-type  blade 
cutters  and  the  rotary  scissor-type  blade  cutters 
in  that  they  are  capable  of  cleanly  cutting  the  tire 
carcass  with  low  power  demands  and  without 
exposure  of  significant  amounts  of  projecting 
wire  or  cord. 

Known  forms  of  rotary  blade/rotary  anvil  types 
of  tire  cutters  have  not  been  entirely  satisfactory 
for  a  number  of  reasons.  One  reason  is  that  the 
high  compression  and  close  blade  approach  re- 
quired  to  cut  tires  between  a  rotary  blade  and  a 
rotary  anvil  is  difficult  to  attain  and  maintain  due 
to  bearing  slack  in  the  bearings  supporting  the 
rolls  carrying  the  blades  and  anvils.  Another 
reason  is  that  in  attempting  to  avoid  the  problems 
due  to  bearing  slack,  the  rotary  blades  and  anvils 
have  been  put  into  hard,  pressing  contact  with 
one  another,  causing  excessive  wear  on  both  the 
blades  and  the  anvils  and  necessitating  frequent 
maintenance  at  high  costs.  Alternatively,  to  cope 
with  the  bearing  slack  problem,  stationary  tear 
strip  members  have  been  employed  adjacent  to 
the  rotary  blades  and  anvils,  allowing  rubber  to 
become  trapped  between  the  moving  and  statio- 
nary  parts  and  thereby  significantly  increasing 
the  power  requirements  of  such  devices.  US-A- 
3677122  attempts  to  solve  this  problem  by  pro- 



viding  an  anvil  roll  and  a  blade  roll  mounted  in  a 
frame  for  rotation  about  parallel  axes,  the  rolls 
being  driven  in  opposite  directions  to  draw  scrap 
tires  into  the  nip  therebetween.  The  blade  roll 
carries  a  plurality  of  axially  spaced  roller  blades 
which  can  cooperate  with  individual  anvil  sections 
supported  by  elastomeric  pads  on  the  anvil  roll  so 
that  they  are  capable  of  individual  distortion. 
Even  this  more  complex  arrangement  is  not 
entirely  satisfactory  for  cutting  heavy  vulcanised 
tires. 

The  invention  seeks  to  solve  the  problem  of 
providing  a  rotary  blade/rotary  anvil  type  of  tire 
cutting  apparatus  in  which  hard  pressing  contact 
between  the  knife  edges  of  the  rotary  blades  and 
the  anvil  roll  is  avoided,  but  in  which  a  high  force 
is  exerted  tending  to  keep  the  blades  and  anvils 
together  to  prevent  separation  of  the  rolls  to  the 
point  where  the  blades  will  no  longer  cut  the  tires. 

According  to  the  invention  we  provide  ap- 
paratus  for  cutting  scrap  tires  comprising  a 
frame ;  a  cylindrical  anvil  roll  mounted  in  said 
frame  for  rotation  about  its  longitudinal  axis ;  a 
blade  roll  mounted  in  said  frame  for  rotation 
about  an  axis  parallel  to  the  rotational  axis  of  said 
anvil  roll  and  biassed  towards  said  anvil  roll ;  a 
plurality  of  axially  spaced  roller  blades  of  pre- 
determined  diameter  fixed  to  said  blade  roll  and 
rotatable  therewith  so  that  said  blades  and  said 
anvil  roll  define  a  nip  therebetween  into  which 
tires  to  be  cut  can  be  drawn  and  drive  means  for 
rotating  said  rolls  in  opposite  directions  to  draw 
scrap  tires  into  the  nip  between  said  roller  blades 
and  said  anvil  roll ;  characterized  in  that  a  pair  of 
axially  spaced  thrust  wheels  are  carried  by  said 
blade  roll,  said  thrust  wheels  being  positioned 
outboard  of  said  roller  blades,  and  said  thrust 
wheels  being  no  less  in  diameter  than  said  pre- 
determined  diameter  of  said  roller  blade ;  the 
biasing  means  being  arranged  to  force  one  of 
said  rolls  relatively  toward  the  other  of  said  rolls 
to  bring  the  outer  peripheries  of  said  anvil  roll  and 
said  thrust  wheels  into  hard  contact  with  one 
another,  thereby  to  maintain  a  predetermined 
positional  relationship  between  the  peripheral 
surfaces  of  the  roller  blades  and  the  peripheral 
surface  of  the  anvil  roll  in  spite  of  the  separating 
forces  generated  therebetween  due  to  the  move- 
ment  therethrough  of  scrap  tires  being  cut  be- 
tween  such  surfaces. 

By  an  arrangement  of  this  type,  the  contact 
between  the  thrust  wheels  and  the  anvil  ensures 
that  the  blades  will  be  at  all  times  in  proper 
cutting  relation  to  the  anvil  surface  without  scor- 
ing  of  the  anvil  surface  and  without  the  blades 
becoming  dulled  through  excessive  contact 
pressure.  Moreover,  the  power  requirement  can 
be  reduced  and  effective,  economic  cutting  of 
scrap  tires  into  small  pieces  can  be  achieved. 

The  invention  will  be  better  understood  from 
the  following  description  of  specific  embodiments 
thereof,  given  by  way  of  example  only  in  conjunc- 
tion  with  the  accompanying  drawings,  in  which : 

Figure  1  is  a  plan  view,  with  portions  cut  away 
for  clarity,  of  a  preferred  scrap  tire  cutting  ap- 

paratus  in  accordance  with  this  invention ; 
Figure  2  is  a  side  elevation  view,  with  portions 

cut  away  for  clarity,  of  the  scrap  tire  cutting 
apparatus  of  Fig.  1 ; 

Figure  3  is  an  enlarged  plan  view  of  a  portion 
of  the  tire  cutting  apparatus  of  Fig.  1,  showing  the 
anvil  roll,  the  blade  roll  and  the  drive  mechanism 
therefor  in  greater  detail ; 

Figure  4  is  an  enlarged  sectional  elevation 
view,  taken  along  the  line  4-4  of  Fig.  3  and  having 
parts  cut  away  for  clarity : 

Figure  5  is  an  enlarged  end  elevation  view  of 
the  tire  cutting  apparatus  of  Fig.  1 ; 

Figure  6  is  a  perspective  view  of  a  portion  of 
the  blade  roll,  showing  the  manner  in  which  roller 
blades  are  assembled  to  the  cylindrical  core  of 
the  blade  roll ; 

Figure  7  is  a  plan  view  of  a  scrap  tire  having 
broken  lines  superimposed  thereon  to  illustrate 
the  manner  in  which  the  tire  is  cut  into  generally 
rectangular  parts  after  passing  through  the  tire 
cutting  apparatus  of  Fig.  1 ; 

Figures  8  and  9  are  enlarged  sectional  eleva- 
tion  views  of  portions  of  a  roller  blade  and  the 
anvil  roll,  illustrating  the  manner  in  which  a  scrap 
tire  is  cut  by  the  apparatus  during  its  passage 
therethrough ; 

Figures  10  and  11  are  detailed  views  of  pieces 
of  wire  that  have  been  cut from  a scrap tire  during 
passage  of  the  tire  between  a  roller  blade  and  the 
anvil  roll  of  Fig.  8  and  9 ; 

Figures  12-14  are  enlarged  detailed  sectional 
elevation  views  of  the  outer  peripheral  portions  of 
various  configurations  of  roller  blades  that  may 
be  used  in  the  scrap  tire  cutting  apparatus  of  Fig.- 
1 ;  and 

Figure  15  is  an  enlarged  sectional  elevation 
view,  similar  to  Fig.  2,  showing  an  alternative  form 
of  the  scrap  tire  cutting  apparatus,  in  which  a 
feed  roll  is  employed  in  conjunction  with  the  anvil 
roll  and  the  blade  roll  for  feeding  scrap  tires  into 
the  nip  between  the  latter  two  rolls,  and  scraper 
bars  are  employed  to  dislodge  cut  pieces  of  scrap 
tire  from  between  the  roller  blades  during  opera- 
tion  of  the  apparatus. 

Referring  to  the  drawings,  in  which  like  refer- 
ence  numerals  are  used  to  denote  like  features  in 
the  different  views,  this  specification  will  now 
continue  with  a  general  description  of  the  scrap 
tire  cutting  apparatus,  having  reference  to  Fig.  1- 
5,  and  then  will  follow  with  a  detailed  description 
of  the  apparatus,  having  reference  both  to  Fig.  1-5 
and  to  the  remaining  figures  of  the  drawings. 

As  may  be  seen  in  Fig.  1-5,  the  scrap  tire  cutting 
apparatus  includes  a  cutting  assembly  A  at  which 
the  scrap  tires  are  cut  into  pieces ;  a  drive 
mechanism  B  for  driving  the  rotating  components 
of  the  cutting  assembly  A ;  a  first  conveying 
means  C  for  delivering  scrap  tires  to  the  cutting 
assembly  A ;  a  second  conveying  means  D  for 
removing  pieces  of  scrap  tire  which  have  been 
cut  by  the  cutting  assembly  A ;  a  screen  means  E 
for  receiving  cut  pieces  of  scrap  tire  from  the 
second  conveying  means  D,  passing  cut  pieces  of 
scrap  tire  of  selected  size  therethrough  and  block- 



-ing  the  passage  of  larger  cut  pieces  from  passage 
therethrough ;  a  third  conveying  means  F  for 
receiving  the  larger  cut  pieces  of  scrap  tires  from 
the  screen  means  E  and  delivering  them  to  the 
first  conveying  means  C  for  recycling  through  the 
cutting  assembly  A;  and,  a  fourth  conveying 
means  G  for  receiving  the  cut  pieces  of  scrap  tires 
of  selected  size  from  the  screen  means  E  and 
discharging  them  from  the  apparatus. 

In  operation  of  the  apparatus,  scrap  tires  H 
from  a  suitable  source  or  stock  pile  (not  shown) 
are  loaded  on  to  the  upstream  end  of  the  first 
conveying  means  C  where  they  are  joined  by  the 
larger  cut  pieces  J  of  scrap  tires  which  have  been 
recycled  by  the  screen  E  and  third  conveying 
means  F  to  be  fed  to  the  cutting  assembly  A.  In 
the  cutting  assembly  A,  the  scrap  tires  H  are  cut 
into  large  pieces  J  of  scrap  tire,  while  the  large 
pieces  J  of  scrap  tire  that  have  been  recycled  are 
cut  into  small  pieces  K  of  scrap  tire. 

The  large  pieces  J  and  small  pieces  K  of  scrap 
tires  become  randomly  disbursed  on  second  con- 
veying  means  D  during  continuous  operation  of 
the  apparatus  and  are  delivered  at  the  down- 
stream  end  of  second  conveying  means  D  to  the 
upper  surface  of  the  screen  means  E. 

The  openings  in  the  screen  of  the  screen  means 
D  are  suitably  selected  (e.  g.,  lengths  and  widths 
slightly  larger  than  the  spaces  between  roller 
blades)  to  allow  the  smaller  cut  pieces  K  to  pass 
therethrough  and  out  onto  the  fourth  conveying 
means  G  but  not  to  allow  the  larger  cut  pieces  J  to 
pass  through.  The  larger  cut  pieces  are  then 
recycled  through  the  cutting  assembly  A  via  the 
third  conveying  means  F  and  the  first  conveying 
means  C. 

In  the  foregoing  manner  the  scrap  tire  cutting 
apparatus  provides  a  continual  output  of  small 
pieces  K  at  the  downstream  end  of  the  fourth 
conveying  mans  G  of  the  apparatus,  while  provid- 
ing  for  recycling  of  the  larger  cut  pieces  J  to  the 
cutting  assembly  A. 

Referring  more  particularly  now  to  Fig.  3-6,  the 
cutting  assembly  A  will  now  be  described  in 
greater  detail.  Cutting  assembly  A  includes  a 
rotatably  mounted  cylindrical  anvil  roll  10  integral 
with  or  fixedly  carried  by  a  shaft  12  that  is 
supported  in  bearings  carried  in  bearings  boxes 
14  and  16  positioned  at  opposite  sides  of  the  anvil 
roll  10. 

The  outer  surface  of  anvil  roll  10  is  provided 
with  at  least  one  and  preferably  a  plurality  of, 
e.  g.,  three,  sets  18,  20,  22  of  tire-engaging  pegs 
or  hooks  fixed  thereto  and  extending  radially 
outwarldy  therefrom  in  corresponding  planes  per- 
pendicular  to  the  rotational  axis  of  the  anvil  roll. 
The  set  of  pegs  18  may,  for  example,  comprise 
four  pegs  18a,  18b,  18c  and  18d  each  of  which  is 
in  a  common  plane  and  circumferentially  spaced 
90°  from  its  next  adjacent  peg  in  that  plane. 
Depending  on  the  size  of  tires  to  be  cut  by  the 
cutting  assembly  A,  the  number  and  circumferen- 
tial  spacing  of  the  pegs  in  each  set  18,  20,  22,  and 
the  number  of  such  sets  of  pegs,  may  be  varied  in 
accordance  with  design  considerations.  The  set 

20  of  pegs  mays  thus  include  circumferentially 
spaced  pegs  20a,  20b,  20c  and  20d,  and  the  set  22 
of  pegs  may  thus  comprise  pegs  22a,  22b,  22c 
and  22d.  Each  of  the  pegs  in  sets  18, 20  and  22  are 
fixedly  carried  by  the  anvil  roll  10  with  the  various 
pegs  being  fixedly  mounted  therein,  for  example 
by  being  screwed  into  tapped  holes  by  known 
lock  thread  arrangements,  or  by  being  welded 
into  holes  drilled  into  the  anvil  roll,  to  insure  that 
they  do  not  work  loose  during  operation  of  the 
apparatus. 

The  cutting  assembly  A  also  includes  a  rotatable 
blade  roll,  shown  generally  at  30,  which  is  carried 
by  a  shaft  32  that  is  rotatably  supported  in 
bearings  carried  in  bearing  boxes  34,  36 
positioned  at  opposite  sides  of  the  blade  roll  30. 

Blade  roll  30  is  provided  with  a  plurality  of 
axially  spaced,  disc-shaped,  annular  roller  blades 
40  which  are  keyed  to  the  shaft  32  for  rotation 
therewith  by  means  of  keys  42, 44  (Fig.  6).  Key  42 
fits  into  a  keyway  46  formed  in  the  shaft  32,  and 
engages  a  keyway  48  cut  into  the  inner  periphery 
of  each  of  the  roller  blades  40.  Similarly,  key  44 
fits  into  a  keyway  50  on  shaft  32  located  180° 
apart  from  keyway  46,  and  is  engaged  by  a 
keyway  52  cut  into  each  of  the  roller  blades  40  at 
the  inner  peripheries  thereof  located  180°  apart 
from  the  keyways  48.  The  various  roller  blades  40 
are  axially  separated  from  one  another  by  annular 
collars  54,  each  of  which  is  provided  with  suitable 
keyways  (not  shown),  corresponding  to  the  key- 
ways  48  and  52  in  the  roller  blades  40,  at  180° 
circumferentially  spaced  locations  on  its  inner 
periphery. 

The  blade  roll  30  is  also  provided  with  a  pair  of 
axially  spaced  thrust  wheel  56,  58,  one  of  which  is 
located  adjacent  each  of  the  outboard  ends  of  the 
blade  roll.  Each  of  the  thrust  wheels  56,  58  is 
provided  on  its  inner  surface  with  suitable  key- 
ways  (not  shown),  corresponding  to  the  keyways 
48  and  52  of  the  roller  blades  40,  to  insure  that  the 
thrust  wheels  rotate  in  unison  with  the  blade  roll 
30. 

The  shaft  32  of  blade  roll  30  is  provided  with  a 
shoulder  60  against  which  the  thrust  wheel  56  is 
fitted,  and  suitable  annular  collars  62,  64  are 
provided  inboard  of  the  respective  thrust  wheels 
56  and  58  to  space  the  thrust  wheels  from  the 
various  roller  blades  40.  The  annular  collars  62 
and  64  are  similar  in  construction  and  features  to 
the  collars  54. 

Shaft  32  is  threaded  at  its  end  66  to  receive  a 
similarly  threaded  spanner  lock  nut  68  thereon. 
Lock  nut  68  is  employed  to  rigidly  lock  the 
assembly  of  thrust  wheels  56,  58,  roller  blades  40, 
and  annular  collars  54,  62  and  64  onto  the  shaft 
32.  The  spanner  lock  nut  68  is  provided  with  a 
groove  70  for  engagement  by  a  suitable  spanner 
wrench  (not  shown)  which  is  used  to  tighten  up 
the  composite  assembly. 

In  order  to  insure  that  scrap  tires  which  are  to 
be  cut  by  the  cutting  assembly  A  will  be  cut 
cleanly  over  a  long  period  of  time  and  without 
causing  scoring  of  the  anvil  roll  or  damage  to  the 
roller  blades,  the  diameters  of  the  thrust  wheels 



56,  58  are  -made  at  least  equal  to  or  slightly 
greater  in  diameter  than  the  diameter  of  the  roller 
blades  40,  each  of  which  is  of  the  same  diameter 
as  the  others  on  the  blade  roll  30.  Preferably,  the 
thrust  wheels  56,  58  will  be  in  the  range  of  0.025 
to  0.076  mm  (0.001  in.  to  0.003  in.)  greater  in 
diameter  than  the  roller  blades  40.  In  addition, 
biasing  means,  shown  generally  at  80  and  82,  are 
employed  to  press  the  thrust  wheels  56,  58  of  the 
blade  roll  into  hard  contact  with  the  surface  of  the 
anvil  roll  10.  This  arrangement  maintains  a  pre- 
determined  positional  relationship  between  the 
peripheral  surfaces  of  the  roller  blades  and  the 
peripheral  surface  of  the  anvil  roll  notwithstand- 
ing  the  separating  forces  generated  therebetween 
due  to  the  movement  therethrough  of  scrap  tires 
being  cut  between  such  surfaces.  Such  separat- 
ing  forces  can  add  about  0.5  mm  (0.020  in.)  of 
separation  between  the  central  roller  blades  40 
and  the  anvil  roll  10,  durto  bending  of  the  rolls  10 
and  30 ;  however,  this  is  acceptable  and  does  not 
significantly  interfer  with  the  proper  cutting  action 
of  cutting  assembly  A  in  accordance  with  the 
principles  of  this  invention. 

Referring  more  particularly  to  Fig.  3  and  4,  the 
bearing  boxes  14,  16  of  anvil  roll  10  and  the 
bearing  boxes  34,  36  of  blade  roll  30  are  sup- 
ported  in  upstanding  pedestals  84, 86  carried  by  a 
base  plate  88  which,  together  with  the  upstanding 
pedestals  84,  86,  forms  the  frame  for  the  cutting 
mechanism  A.  The  right-hand  (as  viewed  in  Fig.  3) 
bearing  box  16  of  anvil  roll  10  and  the  right-hand 
bearing  box  36  of  blade  roll  30  are  adjustably 
positioned  in  a  cut-out  portion  or  slide  90  of 
pedestal  86,  while  the  left-hand  bearing  box  14  of 
anvil  roll  10  and  the  left-hand  bearing  box  34  of 
blade  roll  30  are  adjustably  positioned  in  a  similar 
cut-out  portion  or  slide  92  of  pedestal  84. 

In  order  to  prevent  side-wise  or  axial  movement 
of  the  bearing  boxes  16  and  36  with  respect  to 
pedestal  86,  the  slide  90  thereof  is  provided  with  a 
raised  rib  94  (Fig.  4)  which  is  engaged  by  mating 
profiled  grooves  96,  98  in  bearing  boxes  16  and 
36,  respectively,  and  slide  92  of  pedestal  84  (Fig.  3) 
is  provided  with  a  raised  rib  100  that  is  engaged 
by  similar  grooves  (not  shown)  in  the  bearing 
boxes  14  and  34. 

Pedestal  caps  102  and  104  are  positioned  atop 
the  pedestals  84  and  86,  respectively,  to  prevent 
the  bearing  boxes  14,  34  (in  the  case  of  pedestal 
84  and  pedestal  cap  102)  and  the  bearing  boxes 
16, 36  (in  the  case  of  pedestal  86  and  pedestal  cap 
104)  from  moving  vertically  at  their  respective 
adjusted  positions  on  slides  92  and  90.  Pedestal 
cap  102  is  fastened  to  pedestal  84  by  means  of 
hold-down  bolts  106,  and  pedestal  cap  104  is 
fastened  to  pedestal  86  by  means  of  hold-down 
bolts  108.  The  vertical  spacing  between  the  upper 
surface  of  slide  90  and  the  lower  surface  of 
pedestal  cap  104  is  so  selected  as  to  provide 
about  0.05 mm  (0.002 in.)  of  clearance  between 
the  lower  surface  of  pedestal  cap  104  and  the 
tops  of  bearing  boxes  16  and  36  in  order  to  allow 
the  bearing  boxes  to  be  moved  along  slide  90  by 
the  biasing  means  82  when  hold-down  bolts  108 

have  been  tightened  down.  A  similar  spacing 
arrangement  is  employed  between  pedestal  cap 
102  and  slide  92,  for  similar  reasons. 

Referring  to  Fig.  4,  the  manner  in  which  the 
biasing  means  82,  84  are  employed  to  force  the 
blade  roll  30  towards  the  anvil  roll  10  to  bring  the 
outer  peripheries  of  the  anvil  roll  and  the  thrust 
wheels  56,  58  of  the  blade  roll  30  into  hard 
contact  with  one  another  will  now  be  considered 
in  greater  detail.  Only  the  right-hand  biasing 
means  82  will  be  discussed  in  detail  herein ; 
however,  it  will  be  understood  that  the  left-hand 
biasing  means  80  is  constructed  and  arranged  in 
a  similar  manner  to  biasing  means  82  and  per- 
forms  similar  functions  with  respect  to  the  left- 
hand  side  (Fig.  3)  of  the  cutter  assembly  A. 

Biasing  means  82  includes  an  adjusting  screw 
110  which  is  threadedly  mounted  in  and  passes 
through  one  (the  left,  as  viewed  in  Fig.  4)  leg  112 
of  pedestal  86.  One  (the  left)  end  of  screw  110  is 
provided  with  an  enlarged  head  having  an  open- 
ing  114  therethrough  into  which  a  crow  bar  or 
other  rod-like  implement  may  be  inserted  in  order 
to  rotate  screw  110  in  the  threaded  bore  of 
pedestal  leg  112.  The  opposite  end  of  screw  110 
rotatably  engages  and  carrys  a  pressure  pad  116 
which  bears  against  bearing  box  36. 

In  order  to  set  up  the  cutting  assembly  A  for 
operation,  the  slack  in  the  bearings  in  each  of  the 
bearing  boxes  16  and  36,  which  slack  amounts  to 
about  0.114mm  (0.0045  in.)  in  each  of  the 
bearings,  must  be  taken  up  by  the  biasing  means 
82. 

This  is  done  to  prevent  the  roller  blades  40  from 
moving  away  from  the  surface  of  anvil  roll  10, 
which  movement  would  cause  poor  cutting  of 
scrap  tires  in  the  cutting  assembly  A.  The  slack  is 
taken  up  by  turning  the  adjusting  screw  110  to 
axially  advance  the  screw  110  and  pressure  pad 
116  against  the  bearing  box  36.  As  viewed  in  Fig. 
4,  this  first  causes  bearing  box  36  to  move  to  the 
right,  taking  the  slack  out  of  that  bearing  box,  and 
then  causes  shaft  32  of  blade  roll  30  to  move  to 
the  right,  forcing  thrust  wheel  58  into  hard  contact 
with  the  outer  periphery  of  anvil  roll  10.  Next, 
shaft  12  of  anvil  roll  10  presses  against  the  right 
side  of  bearing  box  16,  taking  the  slack  out  of  the 
bearing  in  that  bearing  box,  and,  finally,  bearing 
box  16  moves  to  the  right  into  hard  contact  with 
the  left  vertical  surface  of  the  back  leg  118  of 
pedestal  86. 

In  actual  practice,  feeler  gauges  (not  shown) 
are  employed  in  setting  up  the  initial  positioning 
of  anvil  roll  10  and  blade  roll  30  in  the  cutting 
assembly  A.  One  feeler  gauge  is  positioned  be- 
tween  the  inner  surface  of  the  bearing  box  36  and 
the  shaft  32  carried  therein,  at  the  vertical  level  of 
the  axis  of  the  shaft,  and  another  feeler  gauge  is 
inserted  between  the  inner  wall  of  the  bearing 
box  16  and  the  shaft  12  at  the  vertical  level  of  the 
axis  of  shaft  12.  The  adjusting  screw  110  is  then 
turned  to  move  the  bearing  boxes  toward  the 
back  leg  118  until  each  of  the  feeler  gauges  show 
that  the  slack  of  0.114  mm  has  been  taken  up.  At 
that  point,  a  third  feeler  gage  is  inserted  between 



the  two  bearing  boxes  to  measure  the  spacing 
therebetween,  and  then  a  spacer  member  120 
(Fig.  3),  having  a  thickness  equal  to  the  spacing 
between  the  bearing  boxes  -16  and  36,  is  cut  to 
size.  A  similar  spacer  member  122  is  prepared  in  a 
similar  manner  for  insertion  between  the  bearing 
boxes  14  and  34  of  pedestal  84. 

After  the  spacers  120  and  122  have  been  pre- 
pared,  the  adjustment  screws  110  are  backed  off, 
the  various  feeler  gages  are  removed,  and  the 
spacer  members  120,  122  are  inserted  between 
their  corresponding  bearing  boxes.  Then  the 
adjusting  screws  110  are  re-tightened  sufficiently 
to  cause  the  bearing  box  36  to  be  pressed  into 
hard  contact  with  spacer  member  120,  the  spacer 
member  120  to  be  pressed  into  hard  contact  with 
the  bearing  box  16,  and  the  bearing  box  16  to  be 
pressed  into  hard  contact  with  the  inner  surface 
of  the  back  leg  118  of  the  pedestal.  Similarly,  the 
bearing  box  34  will  be  pressed  into  hard  contact 
with  the  spacer  member  122,  which  will  be 
pressed  into  hard  contact  with  the  bearing  box 
14,  and  the  latter  will  be  pressed  into  hard  contact 
with  the  inner  surface  of  the  back  leg  of  pedestal 
84.  At  the  same  time,  the  thrust  wheels  56  and  58 
of  blade  roll  30  will  be  pressed  into  hard  contact 
with  the  outer  surface  of  the  anvil  roll  10,  insuring 
that  the  roller  blades  40  are  properly  positioned 
with  respect  to  the  surface  of  anvil  roll  10  for 
cutting  tires  in  the  cutting  assembly  A. 

When  so  properly  positioned,  the  roller  blades 
40  and  the  outer  surface  of  anvil  roll  10  are  in 
tangential  contact,  or  substantially  so,  forming  a 
nip,  shown  generally  at  124,  through  which  scrap 
tires  H  are  passed  during  the  cutting  operation  of 
cutting  assembly  A. 

Since  the  slack  has  been  removed  from  the 
bearings  supporting  blade  roll  30  and  anvill  roll 
10,  the  preset  positional  relationship  of  the  blades 
in  the  anvil  roll  is  maintained  during  the  cutting 
operation  without  separation  of  the  blades  from 
the  anvil  roll  (other  than  by  acceptable  bending  of 
the  rolls)  and  without  scoring  of  the  anvil  roll  by 
the  blades  or  vice  versa. 

Referring  now  to  Fig.  12,  the  peripheral  portion 
of  a  preferred  blade  to  be  used  as  roller  blade  40 
has  been  illustrated.  The  peripheral  portion  of  the 
blade  40  is  preferably  provided  with  inclined  sides 
130, 132  which  are  interconnected  at  their  radially 
outer  ends  by  a  peripheral  flat  portion  134  which 
is  in  the  form  of  a  right  cylinder  coaxial  with  the 
rotational  axis  of  the  roller  blade.  The  peripheral 
portion  134  is  positioned  radially  inwardly  of  the 
apparent  point  of  intersection  of  the  inclined 
sides  130,  132,  the  arrangement  being  such  as  to 
form  a  blunt-tipped  roller  blade. 

The  included  angle  between  the  inclined  sides 
130,  132  is  preferably  about  90°  but  it  has  been 
found  that  such  included  angle  may  be  any  angle 
greater  than  60°  but  less  than  135°  and  still 
perform  satisfactorily  as  a  roller  blade  in  this 
invention. 

Referring  to  Fig.  8  and  9,  which  respectively 
show  a  portion  of  a  tire  H  approaching  the  nip 
between  a  roller  blade  40  and  the  outer  surface  of 

the  anvil  roll  10,  and  a  portion  of  a  tire  H  in  the  nip 
between  the  roller  blade  40  and  anvil  10,  one 
theory  of  the  manner  in  which  blunt-tipped  roiler 
blades  are  able  to  function  in  a  gang  to  slice  tires 
up  into  strips  and  pieces  will  now  be  considered. 

As  the  roller  blade  40  and  anvil  roll  10  rotate 
toward  each  other,  they  pin  a  portion  of  a  tire  H 
between  them.  Under  the  flattened  portion  134  of 
the  blade,  a  high  compression  stress  rapidly 
develops,  constraining  the  vulcanized  rubber  to 
flow  out  from  underneath  the  blade.  Because  of 
the  vulcanization  network,  the  rubber  so  distorted 
is  under  very  large  unrelieved  stress  which  effec- 
tively  stiffens  it  and  permits  the  wire  136  in  the  tire 
to  be  sheared  off  wholly  within  the  rubber,  without 
contact  of  either  the  roller  blade  or  the  anvil  roll, 
as  shown  at  138  in  Fig.  9.  According  to  this 
rationale,  the  wire  136  is  cut  on  either  side  of  the 
right  cylindrical  portion  134  of  the  blade.  In 
practice,  very  short  cut  segments  of  wire  138  have 
been  found  to  have  been  cut  out  from  the  longer 
wire  136,  with  the  segment.length  corresponding 
to  the  width  of  the  right  cylindrical  portion  134. 
These  short  cut  segments  of  wire  have  been 
found  in  the  output  of  the  cutter  assembly  A  with 
the  segments  usually  having  sharply  sheared 
edges,  as  shown  at  140  in  Fig.  10,  or,  occasionally, 
flattened  or  flared  edges,  as  shown  at  142  in  Fig. 
11,  but  in  each  case  with  an  undeformed  cylindri- 
cal  mid-portion. 

If  an  attempt  is  made  to  cut  the  same  wire  136 
(Fig.  8)  when  it  is  encased  in  unvulcanized,  or 
lightly  vulcanized  rubber,  the  rubber  is  simply 
extruded  out  from  beneath  the  wires,  in  a  relaxed 
state,  and  the  roller  blade  40  merely  flattens  and 
crushes,  but  does  not  sever,  the  wire.  It  is,  thus, 
quite  striking  to  find  that  the  blunt-tipped  circular 
roller  blades  40  of  this  invention  are  able  to 
function  in  a  gang  to  slice  vulcanized  tires  into 
strips  and  pieces,  while  the  same  arrangement  is 
relatively  ineffective  against  the  same  array  of 
wires  and/or  textiles  which  are  not  imbedded  in  a 
matrix  of  vulcanized  rubber. 

A  particular  virtue  of  the  cutting  scheme  emp- 
loyed  in  this  invention,  when  applied  to  vulcanized 
tires,  is  that  the  cutting  forces  are  symmetrical 
(unlike  a  shears)  and  do  not  tend  to  strip  rubber 
from  the  textile  or  wire  filaments. 

Another  advantage  of  the  invention  is  that  it 
enables  the  cutting  of  tires  without  having  the 
blade  edge  and  the  anvil  in  contact  with  one 
another.  A  separation  of  several  thousandths  of 
an  inch  does  not  prevent  a  clean  cut  of  the  tire 
section.  It  is  believed  that  the  blade  angles  emp- 
loyed  for  the  inclined  sides  132,  134  provide 
sufficient  separating  force  to  rupture  the  last  thin 
film  of  rubber  interposed  between  the  blade  and 
the  anvil  while  avoiding  hard,  wearing  contact 
between  the  counter-rotating  blade  and  anvil 
rolls. 

Referring  to  Fig.  12-14,  there  have  been  illus- 
trated  various  embodiments  that  the  peripheral 
portion  of  the  roller  blades  40  may  take  while  still 
giving  satisfactory  operation  within  the  scope  of 
this  invention.  Preliminarily,  it  had  been  found 



that  sharply  ground  cutting  edges  (i_ e.,  those  in 
which  the  inclined  sides  130,  132  of  Fig.  12  come 
to  a  point),  within  the  suitable  angle  ranges  of 
greater  than  60°  to  less  than  135°,  tended  to  dull 
rapidly,  or  to  chop,  and  required  frequent  shar- 
pening  to  ensure  that  the  whole  gang  of  blades 
were  of  the  same  diameter  and  in  close  proximity 
to  the  anvil  roll.  This  led  to  the  interesting  and 
surprising  discovery  that  flat-edged  blades  of  the 
type  shown  in  Fig.  12  were  quite  effective  and  cut 
tires  more  satisfactorily  than  their  more  acutely 
sharpened  counterparts,  at  equivalent  included 
angles  of  the  inclined  sides  130,132.  The  width  of 
the  flat  portion  134  is  preferably  in  the  range  of 
1.19  to  6.35  mm  (3/64  in.  to  1/4  in.)  on  a  roller 
blade  40  having  a  total  width  of  about  1.27  cm  (1/2 
in.). 

Referring  to  Fig.  13  and  14,  it  has  been  found 
that  blades  with  fully  rounded  edges  also  perform 
well  as  roller  blades  40.  Thus,  the  peripheral 
portion  of  roller  blade  40  may,  as  in  Fig.  13,  have 
inclined  sides  130, 132  interconnected  by  a  circu- 
lar  arc  144,  which  arc  may  have  a  radius  of,  for 
example,  about  3.175  mm  (1/8  in.).  Similarly,  the 
peripheral  portion  of  the  roller  blade  40  may,  as  in 
Fig.  14,  have  inclined  sides  130,  132  intercon- 
nected  by  short,  straight-sided  blade  portions 
146,  148  and  a  circular  arc  150,  which  arc,  again, 
may  have  a  radius  of  about  3.175  mm  (1/8  in.).  In 
yet  another  embodiment,  the  radially  outer  por- 
tion  of  each  blade  is,  in  cross-section  in  the  form 
of  a  pair  of  axially  spaced,  oppositely  disposed, 
coaxial  conic  sections  of  substantially  equal 
radius  interconnected  by  an  annular  protrusion 
having  an  arcuate  outer  surface. 

Referring  to  Fig.  4,  it  will  be  noted  that  incoming 
tires  H  delivered  to  cutting  assembly  A  by  convey- 
ing  means  C  are  released  from  the  downstream 
end  of  the  conveying  means  at  a  point  above  the 
nip  124  of  the  cutting  assembly  and  fall  by  gravity 
into  the  nip.  Recycled  strips  J  (Fig. 1)  are  also 
dropped  from  the  downstream  end  of  conveying 
means  C  into  the  nip  124,  and  the  rotational 
speeds  of  the  rolls  10  and  30  are  so  selected  that 
the  peripheral  speeds  of  the  rolls  are  less  than  the 
velocity  of  the  falling  strips  J  at  the  time  that  the 
strips  come  into  contact  with  the  rolls.  As  a  result 
of  this,  those  of  the  strips  J  which  arrive  at  the  nip 
in  an  end-wise,  rather  than  in  a  side-wise,  orienta- 
tion  tend  to  fall  over  onto  their  sides,  allowing 
them  to  be  cut  into  small  rectangular  or  rhom- 
boidal-shaped  pieces  during  their  second  or  any 
subsequent  pass  through  the  cutting  assembly  A. 

The  conveying  means  C,  D,  F  and  G,  and  the 
screen  E,  are  conventional  pieces  of  equipment 
that  are  commonly  available  in  the  marketplace. 
Accordingly,  they  need  not  be  further  described 
herein. 

Referring  to  Fig. 7,  a  scrap  tire  H  has  been 
shown  therein,  in  plan,  together  with  superim- 
posed  broken  lines  170,  which  represent  the  cuts 
made  in  the  scrap  tire  during  its  initial  passage 
through  the  cutting  assembly  A,  and  superim- 
posed  broken  lines  172,  which  represent  the  cuts 
made  to  the  tire  during  the  recycling  passage  of 

the  cut  strips  J  through  the  cutting  assembly  A. 
Referring  now  to  Fig.  15,  there  has  been  illus- 

trated  a  modification  of  the  invention  in  which  a 
corrugated  feed  roll  174  is  employed  in  conjunc- 
tion  with  the  anvil  roll  10  and  the  pegs  22a-22d  to 
feed  scrap  tires  H  into  the  nip  124  between  the 
blade  roll  30  and  the  anvil  roll  10.  The  corrugated 
feed  roll  174  is  carried  by  the  frame  of  the 
apparatus  at  a  position  that  is  adjacent  to  anvil 
roll  10  so  that  the  corrugated  feed  roll  will 
compress  the  tires  H  against  the  pegs  22a-22d 
thereby  to  insure  positive  feeding  of  the  tires  even 
when  they  are  wet  and  slippery.  Corrugated  feed 
roll  174  is  preferably  driven  by  a  take-off  gear 
train  (not  shown)  which  is  coupled  to  the  drive 
gear  166  (Fig.  3)  on  shaft  12  of  the  anvil  roll  10. 

As  also  shown  in  Fig.  15,  cutting  apparatus  A 
may  be  provided  with  a  plurality  of  scaper  bars, 
one  of  which  is  shown  at  176,  supported  on  a 
transverse  beam  178  that  is  carried  by  the  frame 
of  the  apparatus  beneath  blade  roll  30.  The 
scraper  bars  176  extend  upwardly  from  beam  178 
into  the  spaces  between  the  roller  blades  40  and 
serve  to  remove  any  cut  strips  J,  or  other  pieces  of 
cut  tire,  that  may  have  become  wedged  between 
the  blades  during  passage  of  the  scrap  tires  and 
such  strips  or  other  pieces  of  tire  through  the  nip 
124. 

From  the  foregoing  description,  it  will  be  seen 
that  this  invention  provides  a  scrap  tire  cutting 
apparatus  which,  with  low  power  demands,  cuts 
scrap  tires  cleanly  and  neatly  into  strips  and 
pieces,  without  exposure  of  significant  amounts 
of  projecting  wire  or  cord  on  the  pieces.  The 
invention  provides  for  the  use  of  roller  blades 
which  are  highly  effective  and  long-wearing  and 
utilizes  an  arrangement  which  minimizes  scoring 
of  the  anvil  roll  and  damage  to  the  blades  since 
the  apparatus  is  capable  of  functioning  properly 
and  cleanly  cutting  the  tire  sections  notwithstand- 
ing  a  separation  of  several  hundredths  of  a 
millimetre  between  the  roller  blades  40  and  the 
surface  of  anvil  roll  10. 

1.  Apparatus  for  cutting  scrap  tires,  com- 
prising :  a  frame  (84,  86,  88) ;  a  cylindrical  anvil 
roll  (10)  mounted  in  said  frame  for  rotation  about 
its  longitudinal  axis ;  a  blade  roll  (30)  mounted  in 
said  frame  for  rotation  about  an  axis  parallel  to 
the  rotational  axis  of  said  anvil  roll  and  biassed 
towards  said  anvil  roll ;  a  plurality  of  axially 
spaced  roller  blades  (40)  of  predetermined  diame- 
ter  fixed  to  said  blade  roll  and  rotatable  therewith 
so  that  said  blades  and  said  anvil  roll  define  a  nip 
therebetween  into  which  tires  to  be  cut  can  be 
drawn ;  and  drive  means  (B)  for  rotating  said  rolls 
in  opposite  directions  to  draw  scrap  tires  into  the 
nip  between  said  roller  blades  and  said  anvil  roll ; 
characterized  in  that  a  pair  of  axially  spaced 
thrust  wheels  (56,  58)  is  carried  by  said  blade  roll, 
said  thrust  wheels  being  positioned  outboard  of 
said  roller  blades,  and  said  thrust  wheels  being 



no  less  in  diameter  than  said  predetermined. 
diameter  of  said  roller  blades ;  the  biasing  means 
(80,  82)  being  arranged  to  force  one  of  said  rolls 
relatively  toward  the  other  of  said  rolls  to  bring 
the  outer  peripheries  of  said  anvil  roll  and  said 
thrust  wheels  into  hard  contact  with  one  another, 
thereby  to  maintain  a  predetermined  positional 
relationship  between  the  peripheral  surfaces  of 
the  roller  blades  and  the  peripheral  surface  of  the 
anvil  roll  in  spits  of  the  separating  forces  gener- 
ated  therebetween  due  to  the  movement  there- 
through  of  scrap  tires  being  cut  between  such 
surfaces. 

2.  Apparatus  as  claimed  in  claim  1  charac- 
terized  in  that  said  roller  blades  comprise  disc- 
like  members  the  radially  outer  portions  (130, 
132)  of  which,  in  cross-section,  are  formed  at 
least  in  part  by  inclined  sides  which  form  an 
included  angle  with  each  other  of  from  60°  to 
135°,  preferably  approximately  90°. 

3.  Apparatus  as  claimed  in  claim  2  charac- 
terized  in  that  said  inclined  sides  are  intercon- 
nected  at  their  radially  outer  ends  by  a  peripheral 
portion  (134)  which  is  positioned  radially  inwardly 
of  the  apparent  point  of  intersection  of  said 
inclined  sides. 

4.  Apparatus  as  claimed  in  claim  3  charac- 
terized  in  that  said  peripheral  portion  (124)  is  in 
the  form  of  a  right  cylinder  coaxial  with  the 
rotational  axis  of  said  blade  roll. 

5.  Apparatus  as  claimed  in  claim  4  charac- 
terized  in  that  said  right  cylindrical  peripheral 
portion  (134)  has  an  axial  length  in  the  range  of 
1.19  to  6.35  mm. 

6.  Apparatus  as  claimed  in  claim  3  charac- 
terized  in  that  said  peripheral  portion  (144  -  
Fig.  13)  is  arcuate  in  shape. 

7.  Apparatus  as  described  in  claim  1  charac- 
terized  in  that  the  diameter  of  said  thrust  wheels 
(56,  58)  exceeds  said  predetermined  diameter  of 
said  roller  blades  (40)  by  an  amount  in  the  range 
of  from  0.025  to  0.076  mm. 

8.  Apparatus  as  claimed  in  any  of  the  preceding 
claims characterized  in  that  said  drive  means  (B) 
rotates  said  anvil  roll  and  said  blade  roll  at  equal 
peripheral  speeds. 

9.  Apparatus  as  claimed  in  any  one  of  the 
preceding  claims  characterized  in  that  said  thrust 
wheels  (56,  58)  are  fixedly  carried  by  said  blade 
roll  (30)  for  rotation  with  said  blade  roll. 

10.  Apparatus  as  claimed  in  claim  1  charac- 
terized  in  that  said  roller  blades  (40)  comprise 
disc-like  members,  and  wherein  said  cylindrical 
anvill  roll  (10)  is  provided  with  at  least  one  set  of 
tire-engaging  pegs  or  hooks  (18,  20,  22)  fixed 
thereto  and  extending  radially  outwardly  there- 
from  in  a  plane  perpendicular  to  the  rotational 
axis  of  said  anvil  roll,  each  of  said  sets  being  in  a 
corresponding  one  of  said  planes,  said  pegs 
passing  between  the  axially  spaced  roller  blades 
of  said  blade  during  rotation  of  said  rolls  and 
serving  to  aid  in  drawing  scrap  tires  into  the  nip 
between  said  roller  blades  and  said  anvil  roll. 

11.  Apparatus  as  claimed  in  any  one  of  the 
preceding  claims  characterized  by  a  plurality  of 

scraper  bars  (176)  carried  by  said  frame  below 
said  blade  roll  (30)  and  extending  upwardly  into 
the  axial  spaces  between  said  blades  (40)  during 
operation  of  said  apparatus. 

12.  Apparatus  as  claimed  in  any  one  of  the 
preceding  claims  characterized  by  bearing  means 
(34,  36)  carried  by  said  frame  adjacent  opposite 
ends  of  said  blade  roll  (30)  for  rotatably  support- 
ing  said  blade  roll  in  said  frame,  said  bearing 
means  being  movable  relative  to  said  frame  to 
facilitate  movement  of  said  blade  roll  toward  and 
away  from  said  anvil  roll. 

13.  Apparatus  as  claimed  in  claim  12  charac- 
terized  in  that  said  biasing  means  (80,  82)  com- 
prises  screw  means  (110)  threadedly  mounted  in 
said  frame  adjacent  each  of  said  bearing  means, 
each  of  said  screw  means  having  one  end  thereof 
(116)  engageable  with  a  corresponding  one  of 
said  bearing  means  for  moving  said  bearing 
means  relative  to  said  frame  thereby  to  move  the 
outer  peripheral  surfaces  of  the  thrust  wheels  (56, 
58)  of  said  blade  roll  (30)  into  hard  contact  with 
the  outer  peripheral  surface  of  the  anvil  roll  (10). 

14.  Apparatus  as  claimed  in  any  one  of  the 
preceding  claims  characterized  by  a  feed  roll 
(174)  mounted  in  said  frame  for  rotation  about  a' 
longitudinal  axis  parallel  to  the  rotational  axis  of 
said  anvil  roll,  said  feed  roll  being  rotated  by  said 
driving  means  and  being  spaced  from  and 
cooperative  with  said  anvil  roll  to  feed  scrap  tires 
into  the  nip  between  said  anvil  roll  and  said  blade 
roll. 

15.  Apparatus  as  claimed  in  any  one  of  the 
preceding  claims  characterized  by  a  first  convey- 
ing  means  (C)  for  delivering  scrap  tires  to  a  point 
adjacent  to  the  nip  between  said. anvil  roll  and 
said  blade  roll ;  a  second  conveying  means  (D)  for 
receiving  pieces  of  scrap  tire  which  have  been  cut 
between  said  anvil  roll  and  said  blade  roll ;  screen 
means  (E)  for  receiving  said  cut  pieces  of  scrap 
tire  from  said  second  conveying  means,  passing 
cut  pieces  of  scrap  tire  of  selected  sizes  there- 
through  and  blocking  the  passage  of  larger  cut 
pieces  from  passing  therethrough ;  third  convey- 
ing  means  (F)  for  receiving  said  larger  cut  pieces 

of  scrap  tires  from  said  screen  means  and  deliver- 
ing  them  to  said  first  conveying  means  for  recycl- 
ing  through  said  nip ;  and  fourth  conveying 
means  (G)  for  receiving  said  cut  pieces  of  scrap 
tire  of  selected  sizes  and  discharging  them  from 
said  apparatus. 

1.  Maschine  zum  Zerschneiden  von  Altreifen 
mit  einem  Maschinengestell  (84,  86,  88),  mit  einer 
im  Maschinengestell  für  eine  Drehung  um  ihre 
Längsachse  gelagerten  zylindrischen 
Amboßwalze  (10),  mit  einer  im  Maschinengestell 
für  eine  Drehung  um  eine  zur  Drehachse  der 
Amboßwalze  parallele  Achse  gelagerten 
Messerwalze  (30),  die  einem  Druck  zur 
Amboßwalze  hin  ausgesetzt  ist,  mit  einer  Mehr- 
zahl  von  an  der  Messerwalze  festen  sowie  mit 



dieser  drehbaren,  in  axialer  Richtung  zueinander 
beabstandeten  Walzenmessern  (40)  von  vor- 
bestimmtem  Durchmesser,  die  mit  der 
Amboßwalze  zusammen  einen  Walzenspalt 
bestimmen,  in  den  zu  zerschneidende  Altreifen 
einzuziehen  sind,  und  mit  einer  die  Walzen  in 
entgegengesetzten  Richtungen  zum  Einziehen 
von  Altreifen  in  den  Walzenspalt  zwischen  den 
Walzenmessern  sowie  der  Amboßwalze  in  Umdre- 
hung  versetzenden  Antriebseinrichtung  (B),  da- 
durch  gekennzeichnet,  daß  die  Messerwalze  ein 
Paar  von  in  axialer  Richtung  beabstandeten  Druc- 
krädern  (56,  58)  trägt,  die  außenseitig  der 
Walzenmesser  angeordnet  sowie  im  Durchmesser 
nicht  kleiner  sind  als  der  vorbestimmte  Durch- 
messer  der  Walzenmesser,  und  daß  die  An- 
druckeinrichtungen  (80,  82)  derart  angeordnet 
sind,  daß  sie  die  eine  der  Walzen  relativ  zur 
anderen  der  Walzen  hin  drücken,  um  die  Auße- 
numfänge  der  Amboßwalze  sowie  der  Druckräder 
in  engste  Berührung  miteinander  zu  bringen,  so 
daß  eine  vorbestimmte  Lagebeziehung  zwischen 
den  Außenumfangsflächen  der  Walzenmesser  so- 
wie  der  Außenumfangsfläche  der  Amboßwalze 
trotz  der  zwischen  diesen  Flächen  auf  Grund  der 
sich  zwischen  diesen  hindurchbewegenden,  zu 
zerschneidenden  Altreifen  erzeugten  Trennkräfte 
einzuhalten  ist. 

2.  Maschine  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daß  die  Walzenmesser  schei- 
benförmige  Elemente  umfassen,  deren  radial 
außenliegende  Abschnitte  (130,  132)  im  Quer- 
schnitt  wenigstens  teilweise  von  geneigten  Sei- 
tenflächen  gebildet  sind,  die  miteinander  einen 
Winkel  von  60°  bis  135°,  vorzugsweise  von  annä- 
hernd  90°,  einschließen. 

3.  Maschine  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet, daß  die  geneigten  Seitenflächen 
an  ihren  radial  außenliegenden  Enden  durch 
einen  peripheren  Abschnitt  (134),  der  radial  ein- 
wärts  vom  scheinbaren  Schnittpunkt  der  geneig- 
ten  Seitenflächen  angeordnet  ist,  untereinander 
verbunden  sind. 

4.  Maschine  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  daß  der  periphere  Abschnitt  (134) 
die  Gestalt  eines  echten,  mit  der  Drehachse  der 
Messerwalze  koaxialen  Zylinders  hat. 

5.  Maschine  nach  Anspruch  4,  dadurch  ge- 
kennzeichnet,  daß  der  echte  zylindrische  und 
periphere  Abschnitt  (134)  eine  axiale  Länge  im 
Bereich  von  1,19  bis  6,35  mm  hat. 

6.  Maschine  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  daß  der  periphere  Abschnitt  (144 
-   Fig.  13)  bogenförmig  ausgebildet  ist. 

7.  Maschine  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daß  der  Durchmesser  der  Druckrä- 
der  (56,  58)  den  vorbestimmten  Durchmesser  der 
Walzenmesser  (40)  um  einen  Wert  im  Bereich  von 
0,025  bis  0,076  mm  übersteigt. 

8.  Maschine  nach  einem  der  vorhergehenden 
Ansprüche,  dadurch  gekennzeichnet,  daß  die  An- 
triebseinrichtung  (B)  die  Amboß-  sowie  die 
Messerwalze  mit  gleichen  Umfangsge- 
schwindigkeiten  in  Umdrehung  versetzt. 

9.  Maschine  nach  einem  der  vorhergehenden 

Ansprüche,  dadurch  gekennzeichnet,  daß  die 
Druckräder  (56,  58)  an  der  Messerwalze  (30)  für 
eine  Drehung  mit  dieser  fest  angebracht  sind. 

10.  Maschine  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daß  die  Walzenmesser  (40)  schei- 
benförmige  Elemente  umfassen  und  daß  die  zylin- 
drische  Amboßwalze  (10)  mit  wenigstens  einem 
Satz  von  an  dieser  festen  sowie  sich  von  dieser 
radial  auswärts  in  einer  zur  Drehachse  der 
Amboßwalze  rechtwinkligen  Ebene  erstreckenden 
Reifen-Greifstiften  oder  -haken  (18,  20,  22)  verse- 
hen  ist,  wobei  sich  jeder  der  Sätze  in  einer 
zugeordneten  der  Ebenen  befindet  und  die  Stifte 
während  einer  Drehung  der  Walzen  zwischen  den 
axial  beabstandeten  Walzenmessern  hindurchlau- 
fen  sowie  dazu  beitragen,  das  Einziehen  von 
Altreifen  in  den  Walzenspalt  zwischen  den 
Walzenmessern  sowie  der  Amboßwalze  zu  unter- 
stützen. 

11.  Maschine  nach  einem  der  vorhergehenden 
Ansprüche,  gekennzeichnet  durch  eine  Mehrzahl 
von  vom  Maschinengestell  unterhalb  der 
Messerwalze  (30)  getragenen  und  aufwärts  in  die 
axialen  Räume  zwischen  den  Messern  (40) 
während  des  Betriebs  der  Maschine  sich  er- 
streckenden  Abstreifleisten  (176). 

12.  Maschine  nach  einem  der  vorhergehenden 
Ansprüche,  gekennzeichnet  durch  vom  Maschi- 
nengestell  nahe  den  entgegengesetzten  Enden 
der  Messerwalze  (30)  getragene,  die  Messerwalze 
im  Maschinengestell  drehbar  abstützende  Lage- 
reinrichtungen  (34,  36),  die  mit  Bezug  zum  Ma- 
schinengestell  bewegbar  sind,  um  eine  Bewegung 
der  Messerwalze  zur  Amboßwalze  hin  und  von 
dieser  weg  zu  erleichtern. 

13.  Maschine  nach  Anspruch  12,  dadurch  ge- 
kennzeichnet,  daß  die  Andruckeinrichtungen  (80, 
82)  in  das  Maschinengestell  nahe  einer  jeden 
Lagereinrichtung  eingeschraubte  Ge- 
windespindeln  (110)  umfassen,  deren  jeweils  ei- 
nes  Ende  (116)  mit  einer  zugeordneten  Lage- 
reinrichtung  zur  Anlage  zu  bringen  ist,  um  diese 
Lagereinrichtung  mit  Bezug  zum  Maschi- 

.  nengestell  und  damit  die  Außenumfangsflächen 
der  Druckräder  (56,  58)  der  Messerwalze  (30)  in 
engste  Berührung  mit  der  Außenumfangsfläche 
der  Amboßwalze  (10)  zu  bewegen. 

14.  Maschine  nach  einem  der  vorhergehenden 
Ansprüche,  gekennzeichnet  durch  eine  in  dem 
Maschinengestell  um  eine  zur  Drehachse  der 
Amboßwalze  parallele  Längsachse  drehbar  gela- 
gerte  Zufuhrwalze  (174),  die  von  der  An- 
triebseinrichtung  in  Umdrehung  versetzt  wird 
und  zur  Amboßwalze  beabstandet  ist  sowie  mit 
dieser  zusammenarbeitet,  um  Altreifen  in  den 
Walzenspalt  zwischen  der  Amboß-  sowie  der 
Messerwalze  einzuführen. 

15.  Maschine  nach  einem  der  vorhergehenden 
Ansprüche,  gekennzeichnet  durch  eine  erste,  AI- 
treifen  einer  dem  Walzenspalt  zwischen  der 
Amboß-  sowie  der  Messerwalze  nahegelegenen 
Stelle  zuführende  Fördereinrichtung  (C),  durch 
eine  zweite,  zwischen  der  Amboß-  sowie  der 
Messerwalze  zerschnittene  Altreifenstücke  emp- 
fangende  Fördereinrichtung  (D),  durch  eine  zer- 



schnittene  Altreifenstücke  von  der  zweiten  Förde- 
reinrichtung  empfangende  Klassiereinrichtung 
(E),  die  zerschnittene  Altreifenstücke  von  ausge- 
wählten  Größenabmessungen  durchfallen  läßt 
und  den  Durchtritt  von  diese  Abmessungen  über- 
schreitenden  zerschnittenen  Stücken  unter- 
bindet,  durch  eine  dritte,  die  zerschnittenen  Altrei- 
fenstücke  mit  überschreitenden  Größe- 
nabmessungen  von  der  Klassiereinrichtung  emp- 
fangende  sowie  zu  einem  erneuten  Durchlauf 
durch  den  Walzenspalt  der  ersten  Fördereinrich- 
tung  zuführende  Fördereinrichtung  (F)  und  durch 
eine  vierte  Fördereinrichtung  (G),  die  die  zer- 
schnittenen  Altreifenstücke  mit  den  ausgewählten 
Größenabmessungen  empfängt  sowie  aus  der 
Maschine  austrägt. 

1.  Appareil  pour  découper  des  pneumatiques 
usagés,  comprenant :  un  bâti  (84,  86,  88) ;  un 
rouleau  cylindrique  à  enclumes  (10)  monté  dans 
ledit  bâti  pour  une  rotation  autour  de  son  axe 
longitudinal ;  un  rouleau  à  lames  (30)  monté  dans 
ledit  bâti  pour  une  rotation  autour  d'un  axe 
parallèle  à  l'axe  de  rotation  dudit  rouleau  à 
enclumes  et  sollicité  vers  ledit  rouleau  à  enclu- 
mes,  un  certain  nombre  de  lames  axialement 
espacées  de  rouleau  (40)  d'un  diamètre  prédéter- 
miné  fixées  audit  rouleau  à  lames  et  rotatives 
avec  lui  de  manière  que  lesdites  lames  et  ledit 
rouleau  à  enclumes  définissent  une  emprise  entre 
eux  dans  laquelle  peuvent  être  attirés  les  pneuma- 
tiques  à  découper ;  et  un  moyen  d'entraînement 
(B)  pour  faire  tourner  lesdits  rouleaux  en  direc- 
tions  opposées  pour  attirer  les  pneumatiques 
usagés  dans  l'emprise  entre  lesdites  lames  de 
rouleau  et  ledit  rouleau  à  enclumes ;  caractérisé 
en  ce  qu'une  paire  des  roues  axialement  espacées 
de  poussée  (56,  58)  est  portée  par  ledit  rouleau  à 
lames,  lesdites  roues  de  poussée  étant  placées 
vers  l'extérieur  desdites  lames  de  rouleau  et 
lesdites  roues  de  poussée  n'ayant  pas  un  diamètre 
plus  petit  que  ledit  diamètre  prédéterminé  desdi- 
tes  lames  de  rouleau ;  les  moyens  de  sollicitation 
(80,  82)  étant  agencés  pour  forcer  l'un  desdits 
rouleaux  relativement  vers  l'autre  desdits  rou- 
leaux  pour  mettre  les  pourtours  externes  dudit 
rouleau  à  enclumes  et  desdites  roues  de  poussée 
en  contact  important  les  uns  avec  les  autres,  pour 
ainsi  maintenir  une  relation  prédéterminée  de 
position  entre  les  surfaces  périphériques  des 
lames  de  rouleau  et  la  surface  périphérique  du 
rouleau  à  enclumes  malgré  les  forces  de  sépara- 
tion  produites  entre  eux  du  fait  du  mouvement  à 
travers  eux  des  pneumatiques  usagés  qui  sont 
découpés  entre  ces  surfaces. 

2.  Appareil  selon  la  revendication  1  caractérisé 
en  ce  que  lesdites  lames  de  rouleau  comprennent 
des  organes  en  forme  de  disque  dont  les  parties 
radialement  externes  (130,  132)  en  section  trans- 
versale,  sont  formées  au  moins  partiellement  par 
des  côtés  inclinés  qui  forment  un  angle  inclus  de 
60°  à  135°,  de  préférence  d'environ  90°. 

3.  Appareil  selon  la  revendication  2  caractérisé 
en  ce  que  lesdits  côtés  inclinés  sont  interconnec- 
tés  à  leurs  extrémités  radialement  externes  par 
une  partie  périphérique  (134)  qui  est  placée  radia- 
lement  vers  l'intérieur  du  point  apparent  d'inter- 
section  desdits  côtés  inclinés. 

4.  Appareil  selon  la  revendication  3  caractérisé 
en  ce  que  ladite  partie  périphérique  (124)  a  la 
forme  d'un  cylindre  droit  coaxial  avec  l'axe  de 
rotation  dudit  rouleau  à  lames. 

5.  Appareil  selon  la  revendication  4  caractérisé 
en  ce  que  ladite  partie  périphérique  cylindrique 
droite  (134)  a  une  longueur  axiale  comprise  entre 
1,19  et  6,35  mm. 

6.  Appareil  selon  la  revendication  3  caractérisé 
en  ce  que  ladite  partie  périphérique  (144-f igure 
13)  est  de  forme  arquée. 

7.  Appareil  selon  la  revendication  1  caractérisé 
en  ce  que  le  diamètre  desdites  roues  de  poussée 
(56,  58)  dépasse  ledit  diamètre  prédéterminé  des- 
dites  lames  à  rouleau  (40)  d'une  quantité 
comprise  entre  0,025  et  0,076  mm. 

8.  Appareil  selon  l'une  quelconque  des  revendi- 
cations  précédentes  caractérisé  en  ce  que  ledit 
moyen  d'entraînement  (B)  fait  tourner  ledit  rou- 
leau  à  enclumes  et  ledit  rouleau  à  lames  à  des 
vitesses  périphériques  égales. 

9.  Appareil  selon  l'une  quelconque  des  revendi- 
cations  précédentes  caractérisé  en  ce  que  lesdi- 
tes  roues  de  poussée  (56,  58)  sont  portées  fixe- 
ment  par  ledit  rouleau  à  lames  (30)  pour  une 
rotation  avec  ledit  rouleau  à  lames. 

10.  Appareil  selon  la  revendication  1  caracté- 
risé  en  ce  que  lesdites  lames  de  rouleau  (40) 
comprennent  des  organes  en  forme  de  disque  et 
en  ce  que  ledit  rouleau  à  enclumes  cylindriques 
(10)  est  pourvu  d'au  moins  un  groupe  de  piquets 
ou  crochets  (18,  20,  22)  engageant  le  pneumati- 
que  qui  y  sont  fixés  et  qui  s'en  étendent  radiale- 
ment  vers  l'extérieur  dans  un  plan  perpendiculaire 
à  l'axe  de  rotation  dudit  rouleau  à  enclumes, 
chacun  desdits  groupes  étant  dans  un  plan  cor- 
respondant,  lesdits  piquets  passant  entre  les 
lames  axialement  espacées  de  rouleau  de  ladite 
lame  pendant  la  rotation  desdits  rouleaux  et 
servant  à  aider  à  attirer  les  pneumatiques  usagés 
dans  l'emprise  entre  lesdites  lames  de  rouleau  et 
ledit  rouleau  à  enclumes. 

11.  Appareil  selon  l'une  quelconque  des  reven- 
dications  précédentes  caractérisé  par  un  certain 
nombre  de  barres  racleuses  (176)  portées  par 
ledit  bâti  en-dessous  dudit  rouleau  à  lames  (30)  et 
s'étendant  vers  le  haut  dans  les  espaces  axiaux 
entre  lesdites  lames  (40)  pendant  le  fonctionne- 
ment  dudit  appareil. 

12.  Appareil  selon  l'une  quelconque  des  reven- 
dications  précédentes  caractérisé  par  des 
moyens  formant  paliers  (34,  36)  portés  par  ledit 
bâti  à  proximité  des  extrémités  opposées  dudit 
rouleau  à  lames  (30)  pour  supporter  de  manière 
rotative  ledit  rouleau  à  lames  dans  ledit  bâti, 
lesdits  moyens  formant  paliers  étant  mobiles 
relativement  audit  bâti  pour  faciliter  le  mouve- 
ment  dudit  rouleau  à  lames  vers  et  au  loin  dudit 
rouleau  à  enclumes. 



13.  Appareil  selon  la  revendication  12  caracté- 
risé  en  ce  que  ledit  moyen  de  sollicitation  (80, 82) 
comprend  un  moyen  formant  vis  (110)  monté  en 
étant  vissé  dans  ledit  bâti  à  proximité  de  chacun 
desdits  moyens  formant  paliers,  chacun  desdits 
moyens  formant  vis  ayant  une  extrémité  (116) 
pouvant  venir  en  engagement  avec  un  moyen 
formant  palier  correspondant  pour  déplacer  ledit 
moyen  formant  palier  relativement  audit  bâti  et 
ainsi  déplacer  les  surfaces  périphériques  externes 
des  roues  de  poussée  (56,  58)  dudit  rouleau  à 
lames  (30)  en  contact  important  avec  la  surface 
périphérique  externe  du  rouleau  à  enclumes  (10). 

14.  Appareil  selon  l'une  quelconque  des  reven- 
dications  précédentes  caractérisé  par  un  rouleau 
d'alimentation  (174)  monté  dans  ledit  bâti  pour 
une  rotation  autour  d'un  axe  longitudinal  parallèle 
à  l'axe  de  rotation  dudit  rouleàu  à  enclumes,  ledit 
rouleau  d'alimentation  étant  tourné  par  ledit 
moyen  d'entraînement  et  étant  espacé  de  et 
coopérant  avec  ledit  rouleau  à  enclumes  pour 
introduire  les  pneumatiques  usagés  dans 
l'emprise  entre  ledit  rouleau  à  enclumes  et  ledit 
rouleau  à  lames. 

15.  Appareil  selon  l'une  quelconque  des  reven- 
dications  précédentes  caractérisé  par  un  premier 
moyen  de  transport  (C)  pour  fournir  les  pneumati- 
ques  usagés  en  un  point  adjacent  à  l'emprise 
entre  ledit  rouleau  à  enclumes  et  ledit  rouleau  à 
lames ;  un  second  moyen  de  transport  (D)  pour 
recevoir  des  morceaux  de  pneumatique  usagé 
qui  ont  été  découpés  entre  ledit  rouleau  à  enclu- 
mes  et  ledit  rouleau  à  lames ;  un  moyen  formant 
crible  (E)  pour  recevoir  lesdits  morceaux  décou- 
pés  du  pneumatique  usagé  dudit  moyen  de  trans- 
port,  faire  passer  les  morceaux  coupés  de  pneu- 
matique  usagé  de  dimensions  choisies  à  travers 
lui  et  bloquer  le  passage  des  plus  grands  mor- 
ceaux  découpés ;  un  troisième  moyen  de  trans- 
port  (F)  pour  recevoir  lesdits  plus  grands  mor- 
ceaux  découpés  de  pneumatique  usagé  dudit 
moyen  formant  crible  et  les  délivrer  audit  premier 
moyen  de  transport  pour  recyclage  à  travers 
ladite  emprise ;  et  un  troisième  moyen  de  trans- 
port  (G)  pour  recevoir  lesdits  morceaux  découpés 
de  pneumatique  usagé  de  dimensions  choisies  et 
les  évacuer  dudit  appareil. 
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