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(5)  Improvements  in  or  relating  to  radial  grinding  tools  with  means  to  remove  grinding  dust. 

A  radial  grinding  tool,  preferably  portable  and  hand- 
held.  Grinding  dust  generated  by  contact  between  the 
grinding  face  (2)  and  the  work  is  drawn  axially  into  the 
mouths  (10a,  11a)  of  ring-shaped  cavities  (10,  11),  one  to 
each  axial  side  of  the  wheel  (1).  The  chambers  interconnect 
by  passages  (30,  34,  28),  and  are  connected  to  the  suction 
source  (35,  36,  37).  The  outer  walls  (8,  9)  of  the  cavities  are  of 
plastics  or  other  wear-away  material  and  spin  with  the 
wheel,  so  that  they  wear  by  contact  with  the  work  as  the 
wheel  wears  likewise. 





This  i n v e n t i o n   r e l a t e s   to  means  to  remove  gr inding  d u s t ,  

during  o p e r a t i o n ,   from  r a d i a l   g r ind ing   t oo l s .   It  r e l a t e s  

e s p e c i a l l y   to  hand-held   r a d i a l   g r i n d i n g w h e e l s .   The  dust  p roduced  

when  g r ind ing   many  m a t e r i a l s ,   p a r t i c u l a r l y   metal  c a s t i n g s ,   i s  

dangerous;   if  inhaled   by  o p e r a t o r s   it  can  damage  t h e i r  

r e s p i r a t o r y   system.  It  is  known  good  p r a c t i c e   to  conduct  such  

gr ind ing   under  w e l l - v e n t i l a t e d   c o n d i t i o n s   so  that   any  dust  p roduced  

is  drawn  away  from  the  o p e r a t o r ' s   b r ea th ing   zone.  Fixed  p o s i t i o n  

gr ind ing   machines  are  t h e r e f o r e   u sua l ly   covered  with  power fu l  

e x t r a c t i o n   hoods,  and  p o r t a b l e   v e n t i l a t e d   enc losu res   or  " b o o t h s " .  

may  be  used  when  a  p o r t a b l e   gr inding   tool  has  to  be  taken  t o  

grind  a  f ixed  ob j ec t .   Where  the  objec t   is  l a rge ,   however,  it  may 

not  be  p o s s i b l e   to  design  a  booth  so  that   it  e f f e c t i v e l y   e n c l o s e s  

the  area  to  be  ground,  and  in  such  cases  the  usual  a l t e r n a t i v e  

has  been  for  the  ope ra to r   to  wear  a  r e s p i r a t o r .   U n f o r t u n a t e l y  

r e s p i r a t o r s   may  be  both  uncomfor tab le   and  i nconven ien t .   Moreover 

they  p r o t e c t   the  wearer  only  and  do  not  prevent   the  dust  that   he  

is  producing  from  being  a  nu isance   or  hazard  to  other  workers  n e a r b y .  

R e s p i r a t o r s   can  also  impair  the  wea re r ' s   view  of  his  work. 

For  face  gr inding  t oo l s ,   where  the  tool  is  cup-shaped  and  t h e  

rim  of  the  cup  performs  the  g r ind ing ,   it  is  known  to  surround  t h e  

walls  of  the  cup  by  an  outer   wall  so  that  a  c y l i n d r i c a l   p a s s a g e  



for  the  e x t r a c t i o n   of  dust  is  formed  between  the  two  wal ls ,   t h e  

annular   mouth  of  t h i s   passage  lying  immediate ly   and  r a d i a l l y  

outwards  of  the  g r ind ing   rim.  With  such  a  device ,   of  c o u r s e ,  

whatever  the  suc t i on   app l ied   to  a t t r a c t  d u s t   to  the  duct  t h e  

c e n t r i f u g a l   motion  of  tha t   dust  when  f i r s t   r e l e a s e d   also  helps  t o  

carry  it   towards  the  d u c t .  

S imi la r   exped ien t s   have  been  app l ied   to  face  g r inders   where 

the  a c t i ve   su r face   is  one  of  the  s ide  faces  of  a  p la in   whee l .  

See,  for  i n s t a n c e ,   U.S.  pa t en t   No.  2895266  where  the  mouth  of  t h e  

dust  e x t r a c t i o n   duct  is  a  c i r c u l a r   channel  wi th in   the  a c t i v e  

s u r f a c e .   Such  an  a r rangement   can  s u f f e r   from  the  d i s a d v a n t a g e  

tha t   when  g r ind ing   is  taking  p lace ,   con tac t   between  the  wheel  and  

the  work  may  i t s e l f   s e r i o u s l y   o b s t r u c t   access   of  the  dust  t o  

the  d u c t .  

The  p r e sen t   i n v e n t i o n   is  based  upon  the  d iscovery   that   an  

e x t r a c t i o n   duct,   s i m i l a r l y   c lose  to  the  g r ind ing   face,  can  be 

a s s o c i a t e d   with  a  r a d i a l   g r ind ing   tool  in  such  a  way  tha t   c o n t a c t  

between  tool  and  work  p r e s e n t s   no  s e r ious   o b s t r u c t i o n ,   even  where  

the  c e n t r i f u g a l   motion  of  the  dust  when  f i r s t   r e l e a s e d   does  n o t  

help  to  carry   it  towards  the  duct  mouth.  

According  to  t h i s   i nven t ion   a  r a d i a l   g r ind ing   tool  i n c l u d e s  

means  to  remove  g r ind ing   dust ,   these   means  compris ing  a  d u s t  

e x t r a c t i o n   duct  with  i t s   mouth  d i s p l a c e d   a x i a l l y   from  the  g r i n d i n g  

face  and  means  to  suck  the  dust  into  the  mouth .  



The  tool  may  be  a  wheel  and  the  duct  may  be  r i n g - s h a p e d ,  

c o - a x i a l   with  the  wheel  and  s u b s t a n t i a l l y   equal  to  the  wheel  i n  

outer   r ad iu s ;   a  side  wall  of  the  wheel  may  form  one  side  wall  o f  

the  duct  and  the  opposed  duct  side  wall  may  be  mounted  to  spin  w i t h  

the  wheel.  This  opposed  side  wall  may  be  of  wear-away  c h a r a c t e r ,  

for  i n s t a n c e   a  f l e x i b l e   p l a s t i c s   disc ,   so  tha t   as  the  wheel  wears  

the  disc  may  wear  to  match.  There  may  be  two  ducts ,   one  to  each 

axia l   s ide  of  the  w h e e l .  

The  inner  r a d i a l   end  of  the  duct  may  be  connected  to  t h e  

suc t i on   means,  p r e f e r a b l y   by  way  of  at  l e a s t   one  bore  within  t h e  

shaf t   means  by  which  the  g r ind ing   wheel  is  r o t a t e d .  

The  inven t ion   will   now  be  de sc r ibed ,   by  way  of  example,  w i t h  

r e f e r e n c e   to  the  accompanying  schematic  drawings,   in  w h i c h : -  

Figure   1  is  a  d iagrammatic   view,  p a r t l y   in  ax ia l   s ec t ion   o f  

a  p o r t a b l e   r a d i a l   g r ind ing   wheel,  and 

Figure   2  is  a  s i m i l a r   view  of  another   such  w h e e l .  

Figure  1  shows  a  tool  comprising  a  r a d i a l   g r ind ing   wheel  1. 

p r e s e n t i n g   a  c y l i n d r i c a l   g r ind ing   face  2  and  f l a t   side  faces  3  and  4 .  

The  wheel  is  mounted  on  a  hollow  shaf t   5  dr iven  through  r e d u c t i o n  

gear ing  6  by  an  e l e c t r i c   motor 7  the  casing  of  which  may  be  shaped  

to  provide   a  grip  whereby  the  ins t rument   may  be  hand-he ld .   The 

shaf t   also  c a r r i e s   two  f l e x i b l e   p l a s t i c s   d iscs   8,  9,  each  hav ing  

an  outer   rad ius   equal  to  tha t   of  the  wheel  1.  A  r i ng - shaped   c a v i t y  

10,  having  an  axia l   dimension  that   decreases   with  i n c r e a s i n g   r a d i u s ,  

is  thus  formed  between  disc  8  and  face  3;  a  s i m i l a r   cavi ty   11  i s  

formed  between  disc  9  and  face  4.  C a v i t i e s   10  and  11  are  connec ted  



to  an  exhaust  pump  (shown  d i a g r a m m a t i c a l l y   at  12)  via  holes  13  i n  

the  wall  of  shaf t   5,  then  via  the  bore  14  of  the  shaf t   and  t h e n  

via  a  f l e x i b l e   hose  15  connected  to  shaf t   5  by  a  r o t a t a b l e   c o u p l i n g  

16.  When  motor  7  and  pump  12  are  o p e r a t i n g   and  work  is  p r e s e n t e d  

to  face  2,  i t   has  been  found  tha t   the  suc t ion   exer ted   from  c h a n n e l s  

10  and  11  may  be  s t rong  enough  to  draw  into  the  mouths  lOa,  11a 

of  those  channels   the  dust  tha t   is  r e l e a s e d   from  e i t h e r   t h e  

workpiece   or  the  wheel  by  the  g r ind ing   p roces s .   As  will   r e a d i l y  

be  seen,  mouths  10a  and  11a  are  d i s p l a c e d   a x i a l l y   from  face  2 

but  s u b s t a n t i a l l y   c o i n c i d e n t   with  i t   r a d i a l l y .  

In  a  t y p i c a l   hand-he ld   g r inde r   according   to  the  i n v e n t i o n ,  

wheel  1  may  be  of  carborundum  and  of  150  mm  outer   d iameter ,   mounted 

on  a  sha f t   5  of  inner  and  outer   d iamete r s   25mm  and  35mm 

r e s p e c t i v e l y ,   dr iven  by  motor  7  at  4200  rpm,  and  pump  12  may 

exhaust  a i r   at  3m3/min.  Tests   on  such  equipment  i n d i c a t e d   tha t   such 

an  exhaust   ra te   can  s u b s t a n t i a l l y   reduce  the  emiss ion  of  r e s p i r a b l e  

dust  p a r t i c l e s   when  g r ind ing   s t e e l   or  iron  c a s t i n g s ;   t h e  

c o n c e n t r a t i o n   of  p a r t i c l e s   b rea thed   by  the  o p e r a t o r   is  then  l i k e l y  

to  be  below  the  accepted   t h r e s h o l d   l imi t   in  many  cases,   a l l o w i n g  

the  ope ra to r   to  work  wi thout   a d d i t i o n a l   exhaust   v e n t i l a t i o n   o r  

r e s p i r a t o r y   p r o t e c t i o n .  

In  such  a p p a r a t u s ,   d iscs   8  and  9  have  been  of  p o l y t h e n e ,  

of  about  1mm  t h i c k n e s s   and  vacuum-formed  to  the  i l l u s t r a t e d   s h a l l o w  

dished  shape,  so  tha t   the  d iscs   have  r e a d i l y   worn  down  by  a b r a s i o n  

a g a i n s t   the  work  as  g r ind ing   h a s  p r o g r e s s i v e l y   eroded  the  whee l ,  

d i s c s   and  wheel  thus  remaining  of  equal  outer   r ad ius   d e s p i t e   wea r .  



Discs  8  and  9  have  been  secured  to  c o l l a r s   on  shaf t   5  by  means 

of  small  s c r e w s .  

In  the  a p p a r a t u s   shown  in  Figure  2,  par t s   c o r r e s p o n d i n g  

exac t ly   with  any  shown  in  Figure  1  are  denoted  by  the  same 

r e f e r e n c e   numera ls .   In  Figure  2  the  motor  (not  shown)  may  be 

con ta ined   wi th in   handle  21,  and  dr ives  shaf t   22  by  way  of  r e d u c t i o n  

gear ing  con t a ined   wi thin   a  c y l i n d r i c a l  h o u s i n g   23.  A  f l ange   24  i s  

mounted  on  sha f t   22,  and  one  f e a t u r e   of  th is   vers ion   of  t h e  

i nven t ion   is  that   al l   the  a c t i v e ,   spinning  components  of  t h e  

appa ra tu s   to  the  l e f t - h a n d   side  of  f lange  24  (as  shown  in  Figure  2) 

are  assembled  by  simply  s l i p p i n g   them  over  shaf t   22  and  f i n a l l y  

secur ing   the  whole  assembly  by  a  nut  25.  P l a s t i c s   disc  9  i s  

clamped  between  a  p la in   metal  ring  26  and  a  dished  annular   p l a t e   27, 

formed  at  i n t e r v a l s   with  obl ique  passages  28;  r ing  26  and  p l a t e   27 

are  held  t o g e t h e r   by  bo l t s   (not  shown).  In  s i m i l a r   manner  p l a s t i c s  

disc  8  is  sandwiched  between  a  dished  p l a t e   29,  formed  with  p a s s a g e s  

30,  and  a  r ing  31;  for  s a f e ty ,   ring  31  is  of  g r ea t e r   r ad ius   t h a n  

ring  26  and  is  s a u c e r - s h a p e d .   When  the  appara tus   is  a s s e m b l e d ,  

one  face  of  p l a t e   27  bears  aga ins t   f lange  24  and  the  nut  25 

bears  a g a i n s t   the  cor responding   face  of  p la te   29.  The  a n n u l a r  

gr inding   wheel  1  is  clamped  between  the  rims  of  p l a t e s   27  and  29, 

and  the  space  between  wheel  32  and  shaf t   22  is  taken  up  by  a 

s leeve  33  formed  with  axial   passages   34.  



A  conical   shroud  35  su r rounds   housing  23  and  is  c o n n e c t e d  

by  way  of  a  pipe  36  to  a  vacuum  source  37.  Pipe  36  is  s u p p o r t e d  

from  handle  21  by  a  b racke t   38.  When  source  37  is  running  t o  

c r e a t e   a  vacuum,  dust  genera ted   by  the  gr inding  ac t i on   of  face  2 

of  wheel  1  is  sucked  into  the  ducts   10,  11  between  the  wheel  and 

the  p l a s t i c s   d iscs   8  and  9.  From  duct  11  the  dust  p a s s e s  

d i r e c t l y   by  way  of  holes  39  formed  at  i n t e r v a l s   i n  

disc  9  into  the  space  enclosed  by  shroud  35.  and  so  into  pipe  36.  

From  duct  10  the  dust  reaches   pipe  36  by  f i r s t   t r a n s f e r r i n g   t o  

duct  11  through  the  hollow  cen t r e   of  annular   wheel  1  by  way  o f  

passages   30,  34  and  28 .  

While  two  ducts  10  and  11,  one  to  each  axial   side  of  wheel  1, 

appear  both  in  F igure   1  and  in  F igure   2,  a  s ing le   such  duct  m i g h t  

be  enough  for  some  a p p l i c a t i o n s   provided  the  suc t ion   from  source  12 

or  37  was  s t rong  enough.  



1.  A  r a d i a l   g r ind ing   tool  i nc lud ing   a  g r ind ing   wheel  (1)  and 

means  to  remove  g r ind ing   dust ,   these  means  compris ing   a  d u s t  

e x t r a c t i o n   duct  (10,  11;  15,  36)  and  means  (12,  37)  to  suck  t h e  

dust  into  the  mouth  of  that   duct,   c h a r a c t e r i s e d   in  tha t   the  mouth 

(10a,  11a)  of  the  duct  is  d i sp l aced   a x i a l l y   from  the  c i r c u m f e r e n t i a l  

g r ind ing   face  (2)  of  the  whee l .  

2.  A  r a d i a l   g r ind ing   tool  according   to  Claim  1,  c h a r a c t e r i s e d   i n  

tha t   the  duct  inc ludes   a  r i ng - shaped   p o r t i o n   (10,  11),  c o a x i a l  

with  the  wheel  and  s u b s t a n t i a l l y   equal  to  i t   in  outer   r a d i u s .  

3.  A  r a d i a l   g r ind ing   tool  according  to  Claim  2,  c h a r a c t e r i s e d   i n  

tha t   a  side  wa l l (3 ,   4)  of  the  wheel  forms  one  side  wall  of  t h e  

r i n g - s h a p e d   duct,   and  the  opposed  side  wall  ( 8 ,  9 )   is  mounted  t o  

spin  with  the  w h e e l .  

4.  A  r a d i a l   g r ind ing   tool  according  to  Claim  3,  c h a r a c t e r i s e d   i n  

that  the  said  opposed  side  wall  of  the  duct  is  of  wear -away 

c h a r a c t e r ,   for  i n s t ance   a  f l e x i b l e   p l a s t i c s   d i sc ,   so  tha t   as  t h e  

wheel  wears  the  opposed  side  wall  may  wear  to  ma tch .  

5.  A  r a d i a l   g r ind ing   tool  according   to  any  of  Claims  2  to  4,  

c h a r a c t e r i s e d   in  that   there   are  two  r i n g - s h a p e d   duct  p o r t i o n s  

(10,  11),  one  to  each  axia l   side  of  the  w h e e l .  

6.  A  r a d i a l   g r ind ing   tool  according  to :any   of  Claims  2  to  5,  

in  which  the  wheel  is  c a r r i e d   by  a  r o t a t a b l e   shaf t   (5),  and 

c h a r a c t e r i s e d   in  that   the  inner  r a d i a l   end  of  the  or  each  r i n g -  

shaped  duct  is  connected  to  the  suc t ion   means  by  way  of  a  bore  (14) 

wi thin   the  s h a f t .  



7.  A  r a d i a l   g r ind ing   tool   accord ing   to  Claim  5  in  which  t h e  

wheel  is  annular ,   c h a r a c t e r i s e d   in  tha t   the  two  ducts  communicate  

through  the  hollow  cen t re   of  the  annulus  (30,  34,  2 8 ) .  

8.  A  r a d i a l   gr inding   tool   accord ing   to  Claim  1,  s u b s t a n t i a l l y  

as  desc r ibed   with  r e f e r e n c e   to  F igure   1  or  Figure  2  of  t h e  

accompanying  d r a w i n g s .  
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