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©  A  process  for  straightening  sheet  metal  parts  of 
automobile  bodies  dented  as  the  result  of  collision, 
comprising  the  following  steps: 

-  transmission  of  a  luminous  image  on  the  sheet 
metal  parts; 

-  visual  examination  of  the  image  (4')  reflected 
by  the  lamp  suitable  for  indicating  the  area  (8, 
9)  where  it  will  appear  as  the  distorted  sheet 
metal. 

-  use  of  lever  (5)  to  apply  a  series  of  forceful 
motions  F  on  the  convex  walls  of  each  dented 
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area  (8)  in  order  to  completely  remove  the 
aforementioned  distortions  of  the  reflected  im- 
age,  indicating  perfect  straightening  of  the 
sheet  metal; 
application  of  pressure  in  the  opposite  direc- 
tion  if  these  motions  have  caused  a  dent  in  the 
direction  opposite  the  one  existing  before  the 
operation; 
polishing  of  the  sheet  metal  parts.  No  puttying 
or  painting  operations  are  necessary. 
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This  invention  relates  to  the  field  of  repair  of 
sheet  metal  components  of  auto  bodies  which  have 
dents  caused  by  collision  or  similar  events. 

In  the  state  of  the  art,  auto  body  specialists 
who  must  remove  bulges  or  dents  in  the  sheet 
metal  of  the  auto  body  must  in  most  cases  carry 
out  procedures  which  are  lengthy  and  expensive, 
first  removing  the  paint,  then  applying  putty,  then 
repainting. 

At  present,  they  cannot  do  otherwise,  since  the 
sheet  metal  to  be  straightened  is  frequently  part  of 
a  box-type  self-supporting  structure  formed  by  two 
layers  of  sheet  metal,  one  on  top  of  the  other,  and 
separated  by  gaps  of  varying  shapes  resulting  from 
the  way  in  which  the  different  components  are 
formed  in  order  to  obtain  the  desired  resistance  to 
static  and  dynamic  stresses.  Moreover,  hammering 
of  parts,  in  the  few  cases  in  which  this  is  possible, 
does  not  result  in  a  finished  job  which  meets  the 
quality  requirements  of  the  trade,  due  also  to  the 
difficulty  of  conducting  an  effective  examination  of 
the  finished  work.  Frequently,  the  irregularity  in  the 
sheet  metal  is  considerably  minimized  but  not  flaw- 
lessly  removed. 

For  this  reason,  it  is  preferable  that  the  dent  be 
filled  in  with  putty  to  easily  create  a  flat  surface 
which  can  subsequently  be  repainted. 

This  type  of  operation  however,  as  mentioned 
above,  is  very  labor-intensive  and  consequently 
costly.  If  there  are  multiple  dents  or  bulges,  for 
example  resulting  from  a  hail  storm,  the  cost  of 
repair  can  be  quite  high,  and  moreover  the  outside 
surface  of  the  automobile  is  definitively  altered  in 
terms  of  its  sheen  and  service  life  due  to  the 
existence  of  areas  of  varying  thickness  filled  with 
putty. 

The  inventor,  with  the  intention  of  eliminating 
problems  of  the  type  described  above,  has  devel- 
oped  a  process  which  allows  an  indefinite  number 
of  damaged  and  dented  areas  to  be  pinpointed  and 
repaired  quickly  and  flawlessly  without  having  to 
remove  the  paint,  putty  and  repaint  the  parts. 

The  process  according  to  the  invention  is  char- 
acterized  as  described  in  the  attached  claim  1  . 

The  scope  of  the  invention  extends  to  a  device 
suitable  for  carrying  out  this  process. 

The  process  according  to  the  invention  and  the 
aforementioned  device  will  at  this  point  be  de- 
scribed  in  more  detail  by  referring  to  the  attached 
figures,  as  follows: 

-  Figure  1  shows  a  partial  perspective  view  of  a 
lamp  which  is  part  of  the  device  for  carrying 
out  the  process  according  to  the  invention 
and  which  projects  its  luminous  image  on  the 
roof  of  the  body  of  an  automobile  in  such  a 
way  as  to  reflect  the  image  towards  an  ob- 
server; 

-  Figure  2  shows  a  perspective  view  of  the 
lamp  image  as  perceived  by  the  observer 
when  distorted  by  the  presence  of  a  dent 
which  is  concave  towards  the  top; 

5  -  Figure  3  shows  a  partial  transverse  cross 
section  of  the  auto  body  in  Fig.  1  while  a 
shaped  lever  (which  is  also  part  of  the  equip- 
ment  for  straightening  the  sheet  metal)  is 
applied; 

io  -  Figure  4  shows  a  cross-section  of  a  box-type 
component  of  the  auto  body  while  a  shaped 
lever  which  is  part  of  the  equipment  for 
straightening  the  sheet  metal  is  applied; 

-  Figure  5  shows  the  no  longer  distorted  image 
75  reflected  by  the  lamp  described  above  after 

the  sheet  metal  has  been  straightened; 
-  Figure  6  shows  a  lateral  view  of  an  example 

of  a  shaped  lever  which  is  part  of  the  equip- 
ment  for  straightening  the  sheet  metal; 

20  -  Figure  7  shows  a  lateral  view  of  another 
example  of  the  shaped  lever. 

The  process,  in  the  example  which  will  be 
described,  begins  with  placement  of  one  or  more 
lamps  (one  in  Figure  1)  which  extend(s)  linearly 

25  over  a  support  member  2  with  respect  to  which  the 
lamp  can  slide  and  rotate.  In  this  way  it  is  possible 
to  place  the  lamps  in  a  position  parallel  to  the 
extent  of  sheet  metal  which  needs  treatment,  for 
example  almost  completely  horizontal  in  the  case 

30  of  the  roof,  hood  or  trunk,  or  almost  completely 
vertical  in  the  case  of  the  sides.  The  lamps  are 
then  fixed  at  a  height  which  will  ensure  that  their 
image  reflected  by  the  sheet  metal  will  be  within 
the  range  of  an  observer's  eye  3,  or  better,  that  of 

35  an  operator  in  charge  of  making  the  repair,  when 
they  are  in  a  location  suitable  for  carrying  out  the 
operation. 

This  operator,  with  only  slight  movements  of 
his  visual  focus,  will  "slide"  image  4  reflected  from 

40  the  lamps  until  he  pinpoints  one  of  the  areas  re- 
quiring  treatment,  which  at  that  point  has  a  dis- 
torted  image  4'  (Fig.  2). 

Figure  2  shows  the  distorted  image  produced 
by  a  dent  in  the  sheet  metal,  making  it  inwardly 

45  concave,  as  in  the  case  of  Fig.  1;  in  the  case  that 
the  sheet  metal  is  on  the  other  hand  dented  so  as 
to  be  convex,  the  image  will  also  be  distorted  in 
some  way,  although  the  reflected  lines  will  run  in  a 
different  direction,  that  is,  instead  of  diverging,  they 

50  will  converge,  intersecting  at  the  vertex  of  the  part 
with  the  dented  surface  (this  case  is  not  shown  in 
the  figure). 

At  this  point,  the  operator,  who  in  the  case  of 
Fig.  1  has  previously  connected  lever  5'  (Figs.  6 

55  and  7),  properly  shaped  to  work  on  that  part  of  the 
automobile,  for  example  on  the  lateral  arch  of  roof 
6  with  a  support  hook  7,  will  move  the  lever  until  its 
end  5'  (Figs.  3  and  7)  is  located  exactly  in  the 
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center  of  the  dented  area  8  and  then,  exerting  a 
successive  series  of  forceful  motions  F  on  the 
other  end  5",  will  exert  pressure  P  on  the  dented 
part  in  order  to  achieve  perfect  straightening  which 
will  be  confirmed  by  the  fact  that,  after  the  opera- 
tion,  the  image  4  reflected  by  the  lamp  will  appear 
linear  and  no  longer  distorted. 

If,  during  the  operations  described  above,  ei- 
ther  too  much  pressure  P  has  been  inadvertently 
exerted  or  a  dent  in  the  sheet  metal  is  produced 
whose  opposite  part  bulges  convexly  with  respect 
to  the  one  existing  before  the  operation,  the  in- 
ventor  stipulates  that  a  predetermined  pressure  be 
exerted  in  the  direction  opposite  to  that  exerted 
previously  using  the  tip  or  rounded-off  punches 
made  of  nonabrasive  synthetic  material  (not  shown 
in  the  figure). 

In  the  case  of  operations  on  other  parts  of  the 
"box-type"  auto  body,  the  inventor  stipulates  that 
another  type  of  lever  1  1  be  applied  (Figs.  4  and  6) 
which  is  configured  in  such  a  way  that  it  can  be 
inserted  in  the  gaps  of  the  molded  component  and 
pivoted  on  a  fulcrum  10  provided  by  this  reinforc- 
ing  sheet  12,  such  that,  operating  in  a  manner 
similar  to  that  described  in  the  preceding  case,  it  is 
possible  to  straighten  the  sheet  metal  13  by  exert- 
ing  pressure  on  free  end  11'  of  the  lever  in  a 
direction  almost  perpendicular  to  area  9  where  the 
sheet  metal  is  dented. 

The  inventor  stipulates  that  for  each  automobile 
a  series  of  shaped  levers  be  made  in  order  to  be 
able  to  work  on  any  part  of  the  body,  no  matter 
where  it  is  located. 

Thus  it  is  possible  to  straighten  all  damaged 
parts  of  an  automobile  without  having  to  putty  and 
repaint,  and  therefore  the  invention  fulfills  the  pur- 
pose  intended  by  the  inventor. 

Obviously,  the  operating  details  of  the  process 
can  differ  from  the  preferred  example  described 
and  represented. 

In  addition,  the  lamps  and  levers  used  in  the 
device  can  be  modified  and  configured  in  such  a 
way  that  the  device  conforms  better  to  individual 
cases  and  different  requirements,  but  the  pro- 
cesses  and  devices  included  in  the  descriptions  in 
the  attached  claims  are  in  some  way  within  the 
scope  of  the  protection  conferred  by  this  patent 
application. 

Claims 

1.  Process  for  straightening  sheet  metal  parts  of 
automobile  bodies  dented  as  the  result  of  colli- 
sion,  comprising  the  following  steps: 

-  transmission  of  a  substantially  linear  im- 
age  having  predetermined  luminosity  on 
the  sheet  metal  parts  to  be  straightened; 

-  pinpointing  of  the  dented  area  through 
visual  examination  of  the  aforementioned 
image  reflected  from  the  lamp  suitable 
for  indicating  the  points  or  areas  (8,  9) 

5  where  it  will  appear  as  distorted. 
-  application,  using  the  two  ends  (5',  11') 

of  the  shaped  levers  (5,  11),  of  a  series 
of  forceful  motions  F  applied  in  succes- 
sion  on  the  convex  part  of  each  of  the 

io  dented  parts  (8,  9)  in  order  to  completely 
remove  the  aforementioned  distortions  of 
the  reflected  image,  indicating  perfect 
straightening  of  the  sheet  metal; 

-  possible  application  of  a  predetermined 
is  pressure  in  the  direction  opposite  to  the 

direction  of  the  aforementioned  forceful 
motions  in  the  case  in  which  they  have 
caused  a  dent  in  the  sheet  metal  whose 
opposite  part  bulges  convexly  with  re- 

20  spect  to  the  one  existing  before  the  op- 
eration; 

-  cleaning  and  polishing  of  the  sheet  metal 
parts. 

25  2.  Device  for  straightening  the  sheet  metal  parts 
of  automobile  bodies  dented  as  the  result  of 
collision,  using  the  process  described  in  claim 
1,  whereby  the  device  comprises  the  following: 

a)  one  or  more  lamps  (1)  which  extend(s) 
30  linearly  and  can  be  oriented  and  slid  over  a 

support  member  2  with  which  they  will  be 
used; 
b)  a  plurality  of  levers  (5,  11)  sized  and 
shaped  so  as  to  allow  any  sheet  metal  parts 

35  (6,  13)  of  the  auto  body  to  be  reached  from 
the  inside  of  the  automobile  and  to  exert  on 
this  part  and  perpendicularly  to  it  a  certain 
pressure  (P)  using  the  ends  (5'  11')  of  these 
levers  (5,  11),  which  are  also  suitable  for 

40  use  while  this  pressure  is  exerted  against 
an  essentially  fixed  fulcrum  (10,  7)  com- 
posed  of  a  structural  element  of  the  auto- 
mobile  (10)  or  an  appropriate  piece  (7)  that 
can  be  affixed  to  the  auto. 
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