
CM 

00 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  4 4 8   5 2 7   A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  

@  Application  number:  91830096.3 

©  Date  of  filing:  12.03.91 

©  int.  ci.5:  B28D  1/18,  B08B  7 /02  

©  Priority:  13.03.90  IT  1965990  ©  Applicant:  TRIMMER  S.r.l. 
Via  Palmanova,  67 

©  Date  of  publication  of  application:  Milano(IT) 
25.09.91  Bulletin  91/39 

@  Inventor:  Gaboardi,  Berengario 
©  Designated  Contracting  States:  Via  Europa,  5 

AT  BE  CH  DE  DK  ES  FR  GB  GR  LI  LU  NL  SE  Castelnuovo  Bocca  d'Adda  (Milano)(IT) 

©  Representative:  Adorno,  Silvano  et  al 
c/o  SOCIETA1  ITALIANA  BREVETTI  S.p.A.  Via 
Carducci,  8 
1-20123  Milano(IT) 

©  An  apparatus  for  treating  medium  and  wide  breadth  surfaces. 

©  The  apparatus  substantially  comprises  a  rotating 
drum  (12)  carrying  a  number  of  spindles  (18)  moun- 
ted  thereon,  each  of  which  carries  loosely  mounted 
thereon  a  plurality  of  tools  (20)  which,  owing  to  the 
action  of  the  rotating  motion  of  the  drum  (12)  and  to 
the  possibility  of  radially  moving  relative  to  the  spin- 
dle  (18),  when  coming  into  engagement  with  the 
surface  (26)  to  be  treated  perform  thereon  an  action 
which  may  be  defined  a  hammering,  thereby 
scratching  the  surface,  in  general  with  material  re- 
moval  therefrom. 

According  to  this  invention,  said  tools  (20)  are 
moderately  deformable,  or  slightly  yieldable  mem- 
bers,  such  as  brushes  in  the  first  case  or  nails  (28) 
collapsibly  carried  by  a  support  (30)  mounted  on  one 
of  the  spindles  (18)  of  said  drum  (12). 

Q.  
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This  invention  concerns  an  apparatus  for  per- 
forming,  generally  even  though  not  necessarily,  a 
cleaning  or  roughing  treatment,  on  medium  or  wide 
breadth  surfaces.  Machines  of  the  above  type  are 
already  known  and  a  first  class  includes  those 
machines  wherein  means  are  provided  for  instance 
in  the  form  of  rotating  blades,  adapted  to  throw, 
under  the  action  of  centrifugal  force,  particulate 
abrasive  material  against  the  surface  to  be  treated. 
Additional  means  are  provided  to  recover  the  abra- 
sive  material  for  a  further  use  thereof,  and  for  the 
separation  and  disposal  of  the  material  removed 
from  the  surface.  The  machines  of  such  type  are 
extremely  complicated  concerning  the  complexity 
both  of  their  own  construction  and  of  the  structure 
of  the  means  provided  therewith,  and  also  concern- 
ing  their  operation  which  requires  higly  skilled  per- 
sonnel. 

Furthermore,  the  subject  machines  are  highly 
space  consuming  and  heavy,  and  therefore  incon- 
venient  and  difficult  to  use. 

Another  type  of  known  machine  is  provided 
with  a  drum  rotating  around  a  substantially  central 
axis  and  carrying  on  the  periphery  thereof  a  plural- 
ity  of  support  spindles,  each  of  which  loosely  sup- 
ports  a  number  of  tools  which,  due  to  the  com- 
bined  action  of  the  drum  rotation  and  of  the  pos- 
sibility  to  radially  move  relative  to  the  supporting 
spindle,  when  coming  into  contact  with  the  surface 
to  be  treated  perform  thereon  an  action  which  may 
be  defined  a  hammering,  generally  associated  with 
material  removal. 

The  tools  used  in  this  type  of  machine  com- 
prise  various  shapes  and  materials,  which  are  all 
amenable  to  a  single  rigid  material  body  such  as, 
for  instance,  peripherally  spiked  discs,  milling  cut- 
ters  of  various  shapes  like  toothed,  star-shaped  and 
the  like,  and  the  choice  of  using  a  tool  rather  than 
another  depends  upon  the  operations  one  intends 
to  perform. 

Typical  examples,  among  the  many  possible, 
of  usage  of  these  apparatus,  are  the  roughing  and 
cleaning  of  concrete  or  black  tar  floor,  for  instance 
to  remove  road  markings  or  a  plastic  coating. 

Other  typical  examples  comprise  the  removal 
of  scales,  paint  layers,  thin  coatings  and  the  like. 

In  particular  the  second  type  machines  have  a 
serious  drawback  deriving  from  the  fact  that  the 
action  performed  by  the  tools  on  the  surface  to  be 
treated  is  not  easily  adjustable,  whereby  frequently 
there  is  removed  less  material  than  it  is  desired  or, 
on  the  contrary,  the  removal  becomes  excessive 
with  an  apparent  damage  to  the  treated  surface. 

A  further  drawback  of  the  conventional  second 
type  machines  derives  from  the  limited  number  of 
tools  among  which  it  is  possible  to  choose  the 
ones  to  be  used  whereby,  for  some  applications,  it 
becomes  compulsory  to  choose  tools  which  are  not 

perfectly  suitable,  with  the  drawbacks  already  men- 
tioned  above. 

There  has  now  been  contrived,  and  it  is  the  the 
subject  of  this  invention,  an  apparatus  for  treating, 

5  in  the  fashion  mentioned  herein  above,  medium 
and  wide  breadth  surfaces,  which  overcomes  all 
the  drawbacks  of  the  conventional  machines. 

Therefore,  it  is  one  of  the  main  objects  of  this 
invention  to  provide  an  apparatus  of  the  type  men- 

w  tioned  above,  which  does  not  require  special  ad- 
justements  in  order  to  achieve  a  correct  and  sat- 
isfactory  material  removal,  as  required  by  the  sin- 
gle  treatments. 

An  additional  object  of  this  invention  is  to  pro- 
15  vide  an  apparatus  for  treating  medium  and  wide 

breadth  surfaces  which  is  simple  in  construction, 
easy  to  operate,  and  which  does  not  require  any 
special  maintenance. 

The  features  as  well  as  the  advantages  of  the 
20  apparatus  of  this  invention  will  become  apparent 

from  the  following  detailed  description  of  two  non 
limiting  embodiments  thereof,  made  in  reference  to 
the  attached  drawing,  wherein: 

Figure  1  is  a  schematic  view  of  the  operating 
25  portion  of  the  machine  of  this  invention,  seen 

along  line  l-l  of  Figure  2; 
Figure  2  is  a  schematic  view  of  the  operating 
portion  of  Figure  1,  seen  along  section  line  ll-ll 
of  said  Figure; 

30  Figure  3  is  a  schematic  view  showing  how  the 
tools  of  the  apparatus  are  actuated  when  coming 
into  contact  with  the  surface  to  be  treated; 
Figure  4  is  a  side  view,  partially  cut  away, 
showing  an  embodimental  variation  of  the  ap- 

35  paratus  according  to  this  invention; 
Figure  5  is  a  detailed  view,  in  enlarged  scale, 
showing  the  operating  possibilities  of  the  tools 
used  in  the  alternate  embodiment  of  Figure  4; 
Figure  6  is  a  schematic  detailed  view  showing 

40  how  the  members  of  the  tools  providing  the 
material  removal  from  the  surface,  are  support- 
ed. 

Referring  first  to  Figure  1  to  3,  the  first  em- 
bodimental  form  of  the  apparatus  of  this  invention 

45  is  described  in  the  following. 
As  it  is  apparent  in  particular  from  Figures  1 

and  2,  said  apparatus  comprises  in  general  a  frame 
10,  shown  partially  and  more  particularly  shown  in 
the  portion  thereof  where  the  operating  tools  there- 

50  of  are  mounted. 
From  the  above  Figures  it  appears  that,  within 

downwardly  open  frame  10  there  is  mounted  a 
rotating  drum  shown  in  general  at  12. 

Rotating  drum  12  comprises  two  substantially 
55  circular  end  flanges  14  having  integrally  fastened 

thereto,  in  a  central  position  and  at  the  ends  there- 
of,  a  shaft  16,  which  will  be  connected,  in  any  way 
not  shown,  to  driving  means,  not  shown  as  well, 



3 EP  0  448  527  A1 4 

comprising  for  instance  an  adjustable  speed  driving 
motor. 

In  addition,  rotating  drum  12  includes  support 
spindles  18,  four  in  the  embodiment  shown  herein, 
which  are  fastened  at  the  ends  thereof  to  flanges 
14,  in  a  substantially  peripheral  position  and  at 
equally  spaced  angles  from  each  other.  Therefore, 
in  the  embodiment  considered  herein,  support 
spindles  18  are  spaced  90  degrees  apart  from 
each  other. 

On  each  support  spindle  18  there  is  mounted  a 
number  of  tools  for  working  against  the  surface  to 
be  treated,  said  tools,  in  the  embodiment  consid- 
ered  herein,  comprising  substantially  circular 
brushes  20. 

Said  brushes  20,  which  are  partially  shown  in 
Figure  2,  are  loosely  supported  on  spindles  18  in 
that,  as  it  is  shown  in  particular  in  Figure  1,  bristels 
22  thereof  are  carried  by  a  substantially  ring 
shaped  body  24  having  a  diameter  larger  than  that 
of  spindle  18. 

Because  of  the  above  arrangement,  owing  to 
the  action  of  the  centrifugal  force  deriving  from  the 
rotation  of  drum  12,  on  brushes  20,  the  latter  will 
always  be  kept  with  a  portion  thereof  in  contact 
with  spindle  18  and  with  the  remaining  portion 
thereof  facing  predominantly  towards  the  outside  of 
frame  10.  In  Figures  1  and  2  brushes  20  are  shown 
in  their  rest  position  and  the  actuation  thereof, 
particularly  concerning  their  engagement  with  sur- 
face  26  to  be  treated,  is  shown  in  Figure  3  and 
described  in  the  following. 

The  drawing  in  the  above  Figures  shows,  in  an 
enlarged  scale,  the  motion  of  a  brush  20,  shown 
schematically  from  the  moment  when  it  is  in  the 
process  of  coming  into  contact  with  surface  26,  to 
the  moment  when  it  leaves  said  surface. 

From  the  above  Figure  it  appears  that  spindle 
18,  mounted  on  circular  flanges  14,  moves  along  a 
circular  arc  shown  at  A-A,  while  brush  20,  owing  to 
its  loose  mounting  on  spindle  18,  is  free  to  move 
relative  to  the  latte  r.  Assuming  that  drum  12 
rotates  clockwise,  i.e.  according  to  the  direction  of 
arrow  F  of  Figure  3,  brush  20,  considering  the  first 
two  positions  thereof  at  the  right  hand  side  of  this 
Figure,  will  be  projected  predominantly  downwards 
owing  to  the  centrifugal  force  acting  on  brush  20 
because  of  the  rotation  of  drum  12.  In  the  second 
position  shown  in  figure  3,  bristels  22  of  brush  20 
come  into  engagement  with  surface  26  and  said 
impact  takes  place,  owing  to  the  high  rotational 
speed  of  drum  12,  with  a  non  disregardable  inten- 
sity  and  that  causes  brush  20  to  temporarily  move 
away  from  surface  26,  as  it  is  shown  in  the  third 
position  starting  from  the  right  in  Figure  3,  wherein 
brush  20  is  lifted  all  the  way  until  it  goes  to  stop 
against  spindle  18. 

Subsequently,  always  due  to  the  centrifugal 

force,  the  brush  goes  back  to  its  lowered  position, 
which  is  the  fourth  from  the  right  in  figure  3,  then 
moving  away  from  surface  26. 

It  should  be  understood  that  the  actuation  de- 
5  scribed  hereinabove  referring  to  Figure  3  should  be 

taken  only  as  schematic,  in  that  brush  20  may 
perform  more  than  one  of  the  motions  described 
above  which,  in  time,  go  to  add  up  to  the  motion  of 
brushes  20  mounted  on  the  remaining  spindles  18. 

w  Such  continuous  hammering  and/or  rubbing  action 
of  bristels  22  against  surface  26  is  very  effective  as 
far  as  the  material  removal  therefrom  is  concerned. 
It  should  be  noted  that,  each  time  bristles  22  im- 
pinge  against  surface  26,  they  will  be  subjected  to 

75  a  deformation,  even  though  limited,  while  perform- 
ing  an  intense  and  effective  abrasive  action.  This 
makes  it  possible  to  achieve  the  desired  results 
very  quickly  and  effectively.  Bristles  22  of  brushes 
20  will  predominantly  be  made  of  metal  and  with  a 

20  suitable  shape,  but  it  should  be  understood  that 
they  may  be  made  of  a  different  material,  depend- 
ing  upon  the  material  of  surface  26  to  be  treated. 
Referring  now  in  particular  to  Figures  4  to  6,  there 
is  described  therein  the  embodimental  variation  of 

25  the  inventive  apparatus  different  from  the  one  de- 
scribed  above  only  concerning  the  particular  type 
of  tool  used.  Therefore,  the  following  description 
will  be  made  referring  in  particular  to  said  tool,  the 
remaining  portions  of  the  apparatus  having  a  con- 

30  struction  substantially  identical  to  that  of  the  first 
embodiment  and,  under  this  assumption,  similar 
members  will  be  shown  with  the  same  reference 
numbers. 

Referring  to  the  Figures  mentioned  above,  as  it 
35  is  shown  therein  the  tool  used  in  this  case  is 

substantially  comprised  of  a  number  of  nails  having 
a  head  28  but  a  blunted  tip,  only  some  of  them 
being  shown  in  these  Figures,  only  for  clarity  of 
illustration. 

40  In  particular  Figure  6  shows  that  an  array  of 
nails  28  (only  one  is  shown  in  this  Figure),  is 
supported  by  a  pair  of  ring  shaped  members  30 
shrunk  on  spindle  18,  at  such  a  distance  that  they 
can  retain  nails  28  at  the  heads  thereof.  The  dis- 

45  tance  between  two  ring  shaped  members  will  be 
kept  such  that  nails  28,  and  in  particular  their 
heads  may  move  in  a  substantially  ring  shaped 
cavity  32  of  members  30.  Actuation  of  nails  28  will 
be  provided  either  as  the  one  shown  for  nails  28a 

so  which,  being  a  member  substantially  and  relatively 
yieldable  of  the  tool,  move  back  towards  spindle  18 
along  substantially  sloping  and  converging  direc- 
tions,  or,  as  shown  for  nail  28b,  relatively  yieldable 
as  well,  which  moves  back  towards  spindle  18 

55  along  a  substantially  radial  path. 
The  combination  of  said  various  motions  of 

nails  28,  considered  also  as  repetitious,  as  it  has 
been  described  above  for  brushes  20,  will  result  in 

3 
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an  operation  of  the  apparatus  substantially  similar 
to  that  of  the  first  embodiment,  making  it  possible 
to  achieve  quickly  and  effectively  the  desired  re- 
sults. 

In  this  case  as  well  there  will  be  said  bouncing  5 
effect  of  a  single  nail  or  of  at  least  two  adjacent 
nails  which  makes  it  possible  to  subject  surface  26 
to  the  desired  hammering  action. 

It  should  eventually  be  understood  that  vari- 
ations  and/or  modifications  may  be  made  to  the  w 
apparatus  according  to  this  invention,  without  ex- 
ceeding  the  scope  of  protection  thereof. 

Claims 
15 

1.  An  apparatus  for  treating  medium  and  wide 
breadth  surfaces,  including  a  rotating  drum 
connected  to  drive  means  for  rotation  thereof, 
carrying  fastened  thereon  a  plurality  of  support 
spindles  whose  longitudinal  axis  is  substan-  20 
tially  parallel  to  the  axis  of  rotation  of  the  drum, 
each  spindle  carrying  a  number  of  tools  moun- 
ted  thereon  for  treating  said  surface,  said  tools 
being  carried  in  a  relatively  loose  fashion  by 
said  spindles,  in  such  a  way  that,  owing  to  a  25 
combined  effect  of  the  rotational  motion  of  the 
drum  and  of  the  possibility  to  move  transverse 
to  their  support  spindle,  said  tools,  when  com- 
ing  into  engagement  with  said  surface  perform 
a  substantially  hammering  action  thereon,  30 
characterized  in  that  said  tools  comprise  mod- 
erately  deformable  members  (20)  or  slightly 
yieldable  members  (28). 

2.  The  apparatus  of  claim  1  ,  characterized  in  that  35 
said  moderately  deformable  members  substan- 
tially  comprise  brushes  (20)  whose  bristles  (22) 
are  carried  by  a  substantially  ring  shaped  body 
(24)  having  an  inner  diameter  larger  than  the 
diameter  of  support  spindle  (18).  40 

3.  The  apparatus  of  claim  1  ,  characterized  in  that 
said  moderately  yieldable  members  are  nails 
(28)  mounted  in  a  substantially  circumferential 
arrangement  around  support  spindle  (18)  and  45 
supported  with  a  possibility  to  move  in  a  sub- 
stantially  radial  direction  towards  said  spindle 
(18),  by  substantially  ring  shaped  bodies  (30) 
fastened  on  spindle  (18),  between  which,  in  a 
substantially  ring  shaped  cavity  (32)  thereof,  50 
there  is  received  the  head  of  nails  (28),  free  to 
move  within  said  cavity  (32). 

4.  The  apparatus  of  claim  3,  characterized  in  that, 
while  the  heads  of  nails  (28)  move  within  said  55 
cavities  (32),  the  body  of  said  nails  may  move 
both  radially  and  circumferentially  relative  to 
said  ring  shaped  members  (30). 

4 
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