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(54)  A  device  for  measuring  a  transversal  section  of  a  longitudinally-laid  object  translating  in  a 
longitudinal  direction. 

The  invention  relates  to  a  device  for  measur- 
ing  a  transversal  section  (4)  of  a  longitudinally- 
laid  body  (5)  translating  in  a  longitudinal  direc- 
tion.  Two  first  rigid  and  straight  support  ele- 
ments  (13,  14)  lie  and  intersect  on  a  measuring 
plane  (6),  each  of  which  support  elements  (13, 
14)  bears  on  a  longitudinal  side  facing  the  body 
(5)  a  plurality  (15,  16)  of  light  sources  (17,  18) 
aligned  along  longitudinal  axes  (11,  12)  of  the 
support  elements  (13,  14)  and  each  emits  a  light 
beam  (19)  in  a  direction  lying  on  the  measuring 
plane  (6)  and  perpendicular  to  the  axes  (11,  12) 
of  the  support  elements  (13,  14).  Successive 
single  light  beams  (19)  are  emitted  in  a  perpen- 
dicular  direction  by  each  light  source  (17,  18) 
according  to  a  sequence  corresponding  to  an 
alignment  of  the  light  sources  (17,  18).  Two 
second  support  elements  (23,  24)  lie  on  the 
measuring  plane  (6)  of  the  transversal  section 
(4),  each  of  which  second  support  elements  (23, 
24)  bears  a  plurality  (25,  26)  of  light  sensors  (27, 
28)  picking  up  the  light  beam  (19)  emitted  from 
each  of  the  light  sources  (17,  18),  according  to  a 
real  configuration  of  the  transversal  section  (4) 
to  be  measured  as  well  as  to  the  position  of  the 
plurality  of  sensors  (27,  28)  with  respect  to  the 
light  sources  (17,  18).  The  device  further  com- 
prises  an  auxiliary  measuring  system  (3)  acting 
on  the  measuring  plane  (6). 

s-t 

Fl&URA  Z. 

©  
t o  
V) 
<o 
CM 

LU 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



EP  0  626  560  A2 

The  invention  relates  to  a  device  for  measuring  a 
transversal  section  of  a  longitudinally-laid  object  able 
to  translate  in  a  longitudinal  direction.  The  device  is 
applicable  especially  in  sawmills,  where  automatic 
and  speedy  measurement  of  lumber  size  is  neces- 
sary  during  their  transport  to  the  sawing  stations  so 
that  they  can  be  sorted  into  groups  of  similar  size,  or 
so  that  the  saw  machinary  can  be  adapted  to  receive 
them. 

Devices  of  this  type  act  in  a  fixed  plane  of  a  gen- 
eric  transversal  section,  arranged  perpendicular  to 
the  trunk  advancement  direction. 

The  measuring  operation  is  continually  repeated 
during  the  trunk  movement  so  that  a  certain  number 
of  transversal  measurements  are  obtained  of  a  same 
trunk. 

The  measurement  is  taken  by  exploiting  optical 
phenomena,  where  the  trunk  is  invested  sideways  by 
light  beams  emitted  by  a  light  source  and  read  by  light 
sensor. 

The  prior  art  teaches  various  different  devices  for 
this  purpose.  A  first  of  these  comprises  two  equal 
units  arranged  perpendicular  to  each  other.  Each  unit 
exhibits  a  group  of  light  sources  and  sensors  to  read 
the  luminous  radiations  emitted  by  the  light  sources. 
The  body  which  section  is  to  be  measured  is  located 
between  the  light-sensor  groups,  and  constitutes  an 
obstacle  for  a  part  of  the  light  beam  emitted  by  the 
light  sources,  so  that  only  a  part  of  the  light  beams  can 
be  picked  up  and  read  by  the  sensors. 

The  real  configuration  of  the  section  is  approxi- 
mated  to  a  circle,  which  diameter  is  equal  to  a  dis- 
tance  between  the  two  most  internal  sensors  that 
have  sensed  the  light  beam.  By  calculating  a  mean  of 
the  two  circles  obtained  using  the  two  groups,  an  ap- 
proximate  transversal  section  of  the  body  is  derived. 

The  principal  drawback  of  such  a  device  is  that  it 
requires  a  large  number  of  sensors,  in  order  that  an 
ideal  straight  light  conjoining  a  light  source  with  its  re- 
spective  sensor  can  be  as  tangential  as  possible  to 
the  real  silhouette  of  the  section:  thus  the  device 
tends  to  be  costly. 

Af  urther  drawback  is  the  excessive  maintenance 
needed,  especially  so  as  to  keep  the  constituent  ele- 
ments  clean,  as  they  are  constantly  exposed  and 
close  to  the  dirty  tree  trunks. 

A  second  device,  like  the  above-described  first 
device,  provides  a  light  source  and  an  exactly  oppo- 
site  rank  of  light  sensors,  which  the  body  to  be  meas- 
ured  is  placed  between. 

Differently  from  the  above  case,  a  lens  is  situat- 
ed  between  the  sensors  and  the  object.  This  lens  col- 
lects  the  light  rays  emitted  by  the  lamp  which  are  not 
blocked  by  the  body  and  sends  them  towards  the  sen- 
sor  rank.  When  the  geometrical  conditions  are 
known,  as  well  as  the  position  and  the  number  of  sen- 
sors  which  were  able  to  read  the  light  beam  conveyed 
to  them  by  the  lens,  the  diameterof  a  circle  can  be  cal- 

culated,  which  is  approximately  the  diameter  of  the 
body. 

The  main  disadvantage  of  this  device  is  that  the 
lens  has  continually  to  be  focused,  due  to  imprecision 

5  and  slowness.  The  presence  of  the  lens  also  causes 
a  greater  structural  complexity  in  the  device  since  fo- 
cusing  devices  are  necessary  to  focus  it,  and  it  has  to 
be  frequently  cleaned. 

A  further  drawback  is  that  in  order  to  explore  the 
w  transversal  section  edge  a  second  device,  equal  to 

the  first,  is  necessary,  located  perpendicular  to  the 
first,  so  as  to  be  able  to  strike  the  two  semiperimeters 
of  the  transversal  section  to  be  measured.  This  in  ef- 
fect  duplicates  the  problems  inherent  in  to  the  use  of 

15  the  lens. 
A  third  solution  in  the  prior  art  envisages  only  one 

light  source  and  one  lens.  Differently  to  the  previous 
device,  here  the  lens  is  arranged  between  the  light 
source  and  the  body,  broadening  the  light  beam  emit- 

20  ted  by  the  source  and  directed  towards  the  body.  A 
light  sensor  rank  is  arranged  on  the  opposite  side  of 
the  body  to  the  lens,  a  part  of  which  sensor  rank  (de- 
pending  on  the  configuration  of  the  body  transversal 
section)  reads  the  light  beam.  By  analysing  the  geo- 

25  metrical  conditions  and  the  number  and  position  of 
sensors,  a  circle  can  be  calculated  which  approxi- 
mates  to  the  size  of  the  body  section. 

The  principal  drawback  of  the  device  is  that  a 
large  number  of  sensors  is  necessary,  leading  to  pro- 

30  hibitive  costs  in  the  construction  of  the  device. 
Further  disadvantages  lie  in  the  frequent  need  to 

maintain  the  lens,  as  well  as  the  fact  that  the  entity  of 
the  energy  read  by  a  single  sensor  is  so  small  as  to 
render  necessary  the  use  of  a  complex  amplification 

35  system  so  that  the  electric  signals  can  be  processed. 
Finally,  there  exists  a  further  prior  art  device  for 

measuring  the  transversal  section  of  longitudinally- 
laid  bodies  translating  longitudinally,  which  consists 
in  two  straight  vertical  supports,  on  each  of  which  are 

40  arranged  both  a  plurality  of  light  sensors  and  a  plur- 
ality  of  light-emitters.  The  sensors  and  the  emitters 
are  commanded  so  as  to  realise  a  lattice  of  light 
beams  which  theoretical  cross-over  points  are 
known.  The  transversal  section  is  thus  an  obstacle  in 

45  the  sense  that  it  prevents  some  light  beams  from 
reaching  their  cross-over  points,  and  in  this  way  the 
body  transversal  section  can  be  calculated  on  the  ba- 
sis  of  the  fact  that  it  is  known  where  the  missing  cross- 
over  points  should  be. 

50  The  main  drawback  of  the  above  device  that  a 
distributed  exploration  of  the  whole  section  edge  can- 
not  be  made,  especially  in  two  perpendicular  direc- 
tions,  as  the  law  concerning  sawmills  requires  in 
some  countries. 

55  An  essential  aim  of  the  present  invention  is  to  ob- 
viate  the  above  drawbacks  by  providing  a  device  for 
measuring  transversal  sections  of  a  longitudinally- 
laid  body  moving  in  a  longitudinal  direction,  which  de- 
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vice  can  effect  a  large  number  of  measurements,  tak- 
ing  into  consideration  the  real  perimeter  surface  of 
the  section  and  obtaining  a  more  precise  measure- 
ment  value  for  the  transversal  section  and,  conse- 
quently,  an  improvement  in  the  subsequent  sawing  5 
operations. 

Afurtheraimofthe  present  invention  is  to  provide 
a  device  for  measuring  the  transversal  section  of  a 
longitudinally-laid  body  moving  in  a  longitudinal  direc- 
tion,  which  is  simple  to  maintain,  economical  thanks  w 
to  the  presence  of  few  expensive  elements,  and 
which  constituent  elements  are  well  protected  from 
dirt. 

These  and  other  aims  besides  are  all  attained  by 
the  device  for  measuring  a  transversal  section  of  a  15 
longitudinally-laid  body  moving  in  a  longitudinal  direc- 
tion,  object  of  the  present  invention,  which  principal 
characteristics  are  described  in  the  claims  that  follow. 

The  capacities  and  effectiveness  of  the  present 
device  have  been  increased  thanks  to  the  presence  20 
of  two  second  support  elements  each  25  bearing  a 
plurality  of  light  sensors.  Indeed,  the  increase  in  the 
number  of  sensors  results  in  a  greater  number  of 
points  P,  identified  by  means  of  optical  phenomena, 
which  points  lead  to  the  identification  of  a  geometri-  25 
cal  figure  approximating  the  real  peripheral  edge  of 
the  section,  so  that  with  more  points  supplied  to  the 
processor  the  margin  of  difference  between  the  real 
configuration  and  the  deduced  geometrical  figure  is 
much  reduced.  30 

Thus  is  riduced  the  lenght  of  those  parts  of  the 
edge  for  whom,  because  it  is  not  possible  to  identify 
a  point  P,  a  extrapolation  is  necessary  in  order  to  de- 
duce  their  configuration,  so  that  once  again  the  geo- 
metrical  figure  resulting  from  a  processing  of  data  is  35 
as  close  as  possible  to  the  real  configuration  of  the 
body  being  measured. 

Further  characteristics  and  advantages  of  the 
present  invention  will  better  emerge  from  the  detailed 
description  that  follows,  of  an  embodiment  of  the  in-  40 
vention,  illustrated  in  the  form  of  a  non-limiting  exam- 
ple  in  the  accompanying  drawings,  in  which: 

figure  1  shows  a  diagrammatic  scheme  of  a  first 
embodiment  of  the  invention; 
figure  1a  shows  a  further  diagrammatic  scheme  45 
of  the  embodiment  of  figure  1; 
figure  2  shows  a  diagrammatic  scheme  of  a  sec- 
ond  embodiment. 
With  reference  to  figure  1  ,  the  device  is  arranged 

in  a  fixed  single  plane  6  perpendicular  to  the  advance-  50 
ment  direction  of  a  body  5.  The  measuring  operation 
is  effected  repeatedly  during  the  transit  of  the  body  5, 
so  that  a  number  of  sections  are  measured,  the  num- 
ber  depending  on  the  speed  of  translation  and  the 
length  of  the  body  5  as  well  as  on  the  time  the  device  55 
requires  in  order  to  effect  a  measuring  operation, 
which  might  be,  for  example,  at  a  rate  of  three  hun- 
dred  a  second.  The  device  also  satisfies  the  most  se- 

vere  regulations  concerning  the  measurement  of  the 
tree  trunks,  as  it  can  effect  measurements  along  the 
longitudinal  development  of  a  trunk  centimetre  by 
centimetre  even  when  the  trunk  is  advancing  fast,  for 
example  at  three  metres  a  second,  as  is  common  in 
sawmills. 

During  a  measuring  operation,  the  real  configur- 
ation  of  a  transversal  section  4  is  approximated  by 
means  of  a  flat  geometrical  figure.  A  number  of  points 
P  on  the  edge  of  the  transversal  section  are  read  by 
sensors,  in  the  case  of  the  invention  by  exploiting  op- 
tic  phenomena. 

Two  straight  and  rigid  first  support  elements  13 
and  14  are  arranged  on  the  measuring  plane  6  of  the 
transversal  section  4  such  that  their  longitudinal  axes 
11  and  12  intersect.  On  their  sides  facing  the  trunk, 
each  of  the  elements  13  and  14  is  provided  with  a 
plurality  15  and  16  of  light  sources  17  and  18,  aligned 
along  the  longitudinal  axes  11,  12  of  the  elements  13, 
14. 

The  light  sources  17,  18  each  emit  a  light  beam 
19  in  one  direction  along  the  measuring  plane,  per- 
pendicular  to  the  axes  11  and  12  of  the  elements  13, 
14,  and  facing  the  object. 

7  schematically  denotes  a  command  and  proc- 
essing  unit  commanding  the  light  sources  17,  18  so 
that  the  body  5  is  illuminated  in  proximity  of  the  trans- 
versal  section  4  to  be  measured  by  successive  single 
light  beams  19,  emitted  in  said  direction  by  each 
source  17,18  according  to  a  sequence  corresponding 
to  the  alignment  of  the  light  sources  17,  18.  In  this 
way,  there  is  a  period  in  which  the  body  5  is  not  illu- 
minated.  Further,  the  body  5  is  lit  in  two  different  di- 
rections,  perpendicular  to  the  axes  11  and  12  and 
constituted  by  the  sources  issuing  from  elements  13 
and  14  lying  on  the  measuring  plane  6. 

According  to  a  preferred  embodiment  of  the  de- 
vice,  right  angles  are  formed  by  the  intersecting  axes 
11  and  12  of  the  two  first  elements  13,  14. 

Consequently  the  directions  which  the  sources 
17  and  18  emit  light  in,  being  perpendicular  to  two  di- 
rections  which  are  perpendicular  to  each  other,  are 
also  reciprocally  perpendicular,  such  that  the  body  5 
can  be  measured  according  to  two  directions  which 
are  reciprocally  perpendicular,  satisfying  a  legal  re- 
quirement  in  some  countries. 

The  number  of  light  sources  17,  18  might  be  four 
hundred,  according  to  a  preferred  embodiment  of  the 
invention. 

Axes  21,  22,  respectively  parallel  to  axes  11  and 
12,  of  two  second  support  elements  23,  24,  lie  on  the 
measuring  plane  6  of  the  transversal  section  4,  on  op- 
posite  sides  to  light  sources  17  and  18. 

Each  of  the  second  elements  23,  24,  bears  a  plur- 
ality  25,  26  of  light  sensors  27,  28.  The  sensors  27, 
28  are  aligned  along  their  respective  axes  21  ,  22  and 
pick  up  the  beam  19  emitted  respectively  by  each 
light  source  17,  18,  depending  on  the  real  configura- 
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tion  of  the  transversal  section  4  to  be  measured  as 
well  as  the  position  of  the  sensors  with  respect  to  the 
light  source  17,  18. 

In  a  preferred  embodiment  of  the  invention  there 
are  three  sensors  27,  28  disposed.  5 

The  resultant  flat  geometrical  shape  approximat- 
ed  by  the  command  and  processing  unit  7  is  a  circle. 

This  is  obtained  by  averaging  the  circles  to  which 
three  points  P  of  at  least  four  points  P  on  the  edge  of 
the  transversal  section  correspond.  The  points  P  on  w 
the  edge  are  identified  as  the  points  of  contact  on  the 
edge  of  the  transversal  section  4  between  a  zone  of 
shadow  and  a  light  zone,  obtained  by  illuminating  the 
body  5  with  one  light  beam  1  9  emitted  in  said  direction 
by  a  light  source  17,  18,  and  by  the  fact  that  they  be-  15 
long  to  the  straight  line  conjoining  the  light  source  1  5, 
16  to  the  sensor  27,  28  reading  the  light. 

Figure  1a  shows  two  second  support  elements 
23,  24  each  bearing  a  plurality  25,  26  of  sensors  27, 
28,  the  presence  of  which  grants  a  greater  power  of  20 
resolution  to  the  device  of  the  invention.  Indeed,  the 
increase  in  the  number  of  sensors  results  in  a  greater 
number  of  points  P,  identified  by  means  of  optical 
phenomena,  which  points  lead  to  the  identification  of 
a  geometrical  figure  approximating  the  real  peripher-  25 
al  edge  of  the  section  4,  so  that  with  more  points  sup- 
plied  to  the  processor  the  margin  of  difference  be- 
tween  the  real  configuration  and  the  deduced  geo- 
metrical  figure  is  much  reduced. 

Thus  is  riduced  the  lenght  of  those  parts  of  the  30 
edge  for  whom,  because  it  is  not  possible  to  identify 
a  point  P,  a  extrapolation  is  necessary  in  order  to  de- 
duce  their  configuration,  so  that  once  again  the  geo- 
metrical  figure  resulting  from  a  processing  of  data  is 
as  close  as  possible  to  the  real  configuration  of  the  35 
body  being  measured. 

Figure  2  shows  a  second  embodiment  of  the  de- 
vice  according  to  the  invention,  wherein  the  reference 
numbers  denoting  parts  common  to  both  embodi- 
ments  remain  the  same.  40 

Differently  to  the  first  embodiment,  in  the  second 
the  support  elements  23,  24  each  bear  one  sensor 
only  27,  28.  The  sensor  27,  28  reads  light  beam  19, 
emitted  by  a  light  source  17,  18,  depending  on  the  real 
configuration  of  the  transversal  section  4  as  well  as  45 
on  the  position  of  the  light  beam  1  9  with  respect  to  the 
light  source  17,  18. 

3  denotes  an  auxiliary  measuring  system,  also 
acting  on  the  measuring  plane  6.  It  permits  of  deter- 
mining  further  points  P  on  the  edge  of  the  section  4  50 
in  addition  to  the  points  P  already  mentioned  and  ob- 
tained  with  the  first  embodiment. 

Vertical  longitudinal  axes  31,  32  of  two  third  rigid 
straight  support  elements  33,  34  lie  on  the  plane  6  on 
opposite  sides  with  respect  to  the  body  5.  One  33  of  55 
the  elements  33,  34  bears  a  plurality  35  of  light  sourc- 
es  37  aligned  on  a  longitudinal  side  facing  the  body  5 
and  emitting  emit  a  light  beam  39  in  a  horizontal  di- 

rection  lying  on  the  measuring  plane  6.  The  other  ele- 
ment  34  bears,  on  a  longitudinal  side  facing  the  body 
5,  a  corresponding  plurality  36  of  sensors  38  aligned 
along  the  longitudinal  axis  32  of  the  element  34. 

The  sensors  36  pick  up  the  beam  39  emitted  by 
each  light  source  37  according  to  the  real  configura- 
tion  of  the  transversal  section  4  as  well  as  to  the  pos- 
ition  of  the  sensors  36  with  respect  to  the  light  source 
37. 

Each  sensor  38  is  paired  with  a  corresponding 
light  source  37,  due  to  the  fact  that  both  are  arranged 
on  a  same  horizontal  direction  lying  on  the  measuring 
plane  6. 

The  command  and  processing  unit  7  commands 
the  light  sources  37  to  illuminate  the  body  5  inproxim- 
ity  of  the  transversal  section  4,  with  successive  single 
light  beams  39,  emitted  in  a  horizontal  direction  by 
each  light  source  37  according  to  a  sequence  corre- 
sponding  to  an  alignment  of  the  light  sources  37.  In 
this  way  there  exists  a  non-illuminated  period  be- 
tween  two  illuminated  periods  and  the  illumination  di- 
rection  of  the  body  5  is  a  horizontal  direction  lying  on 
the  measuring  plane  6. 

The  flat  geometrical  figure  which  the  command 
and  processing  unit  7  approximates  as  the  transver- 
sal  section  4  is  an  ellipse,  containing  at  least  five 
points  P  P'  on  the  edge  of  the  section  4. 

At  least  four  points  P  are  identified  due  the  the 
fact  of  their  being  a  point  of  contact  on  the  edge  of  the 
section  4  between  a  zone  of  shadow  and  a  light  zone, 
obtained  by  illuminating  the  body  5  with  only  the  light 
beam  1  9  emitted  by  one  source  17,18,  and  due  to  the 
fact  that  said  zone  belongs  to  the  straight  line  conjoin- 
ing  the  light  source  17,  18  with  the  sensor  27,  28  read- 
ing  the  light. 

The  remaining  point  P'  is  identified  due  to  its  be- 
ing  the  point  of  contact  on  the  edge  of  the  section  4 
between  a  zone  of  shadow  and  a  light  zone,  obtained 
by  illuminating  the  body  5  with  only  one  light  beam  39 
emitted  in  a  horizontal  direction  by  a  light  source  37, 
and  as  it  belongs  to  the  straight  horizontal  line  con- 
joining  the  light  source  37  with  the  sensor  38  picking 
up  the  light  beam. 

The  invention  thus  attains  its  set  aims. 
Obviously  the  present  invention  may  assume,  in 

its  practical  realisation,  forms  and  configuration 
which  afre  different  from  those  present  hereinabove, 
without  foresaking  the  field  of  protection  of  the  inven- 
tion. 

Furthermore,  all  of  the  details  can  be  substituted 
by  elements  which  are  technically  equivalent  and  the 
shapes,  dimensions  and  materials  used  may  be  of 
any  kind  according  to  needs. 

Claims 

1  .  A  device  for  measuring  a  transversal  section  (4) 
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of  a  longitudinally-laid  body  (5)  moving  in  a  long- 
itudinal  direction,  acting  in  a  fixed  measuring 
plane  (6)  of  a  transversal  section  (4)  arranged 
perpendicular  to  an  advancement  direction  of  the 
body  (5),  repeated  measurements  taking  place  5 
during  an  advancement  of  the  body  (5)  and  being 
calculated  so  as  to  derive  an  approximation  of  a 
real  configuration  of  said  transversal  section  (4) 
by  producing  a  flat  geometrical  figure;  said  figure 
being  calculated  from  a  number  of  points  on  a  w 
peripheral  edge  of  the  body  (5)  identified  by  strik- 
ing  the  transversal  section  (4)  with  light  beams 
emitted  by  a  light  source  and  picked  up  by  a  sen- 
sor, 
characterised  in  that  15 
longitudinal  axes  (11,  12)  of  two  first  rigid  and 
straight  support  elements  (13,  14)  lie  and  inter- 
sect  on  the  measuring  plane  (6),  each  of  which 
support  elements  (13,  14)  bears  on  a  longitudinal 
side  facing  said  body  (5)  a  plurality  (15,  16)  of  20 
light  sources  (17,  18)  aligned  along  the  longitudi- 
nal  axes  (11,  12)  of  the  support  elements  (13,  14) 
and  each  emitting  a  light  beam  (19)  in  a  direction 
lying  on  the  measuring  plane  (6)  and  perpendic- 
ular  to  said  axes  (11,  12)  of  the  support  elements  25 
(13,  14), 
and  characterised  in  that  through  a  totality  of 
components  which  are  partly  mechanical,  partly 
electrical  and  partly  electronic,  all  of  which  being 
physically  united  and  functionally  interdependent  30 
and  materially  united  in  a  command  and  process- 
ing  unit  (7),  the  light  sources  (17,  18)  are  com- 
manded  to  illuminate  the  body  (5)  in  proximity  of 
the  transversal  section  (4)  to  be  measured,  with 
successive  single  light  beams  (1  9)  emitted  in  said  35 
direction  by  each  light  source  (17,  18)  according 
to  a  sequence  corresponding  to  an  order  of  align- 
ment  of  the  light  sources  (17,  18),  there  being  a 
non-illuminated  period  between  two  consecutive 
illuminations  of  the  body  (5)  having  two  different  40 
and  reciprocal  illumination  directions  perpendic- 
ular  to  the  axes  (11,  12)  of  the  support  elements 
(13,  14)  and  lying  on  the  measuring  plane, 
and  characterised  in  that 
axes  (21,  22)  of  two  second  support  elements  45 
(23,  24)  lie  on  the  measuring  plane  (6)  of  the 
transversal  section  (4)  and  are  parallel  to  the 
axes  (11,  12)  of  the  first  support  elements  (13, 
14),  said  second  elements  (23,  24)  being  oppo- 
site  each  to  one  of  the  two  first  support  elements  50 
(13,  14),  each  of  which  second  support  elements 
(23,  24)  bears  a  plurality  of  light  sensors  (27,  28), 
each  of  said  plurality  of  sensors  (27,  28)  being 
aligned  along  one  of  the  axes  (21  ,  22)  and  picking 
up  said  light  beam  (19)  emitted  from  each  of  said  55 
light  sources  (17,  18),  according  to  a  real  config- 
uration  of  the  transversal  section  (4)  to  be  meas- 
ured  as  well  as  to  the  position  of  the  plurality  of 

sensors  (27,  28)  with  respect  to  the  light  sources 
(17,  18), 
and  characterised  in  that  the  device  comprises 
an  auxiliary  measuring  system  (3)  acting  on  the 
measuring  plane  (6). 

2.  A  device  as  in  claim  1,  characterised  in  that  an- 
gles  formed  by  the  intersecting  axes  (11,  12)  of 
said  two  first  support  elements  (13,  14)  are  right 
angles. 

3.  A  device  as  in  claim  2,  characterised  in  that  the 
plurality  of  light  sources  (17,  18)  amounts  to  four 
hundred  in  number. 

4.  A  device  as  in  claim  2,  characterised  in  that  the 
flat  geometric  figure  representing  the  transversal 
section  (4)  and  constituting  an  approximation 
performed  by  the  command  and  processing  unit 
(7),  is  a  circle,  obtained  by  averaging  the  circles 
calculated  from  a  plurality  of  circles  deriving  from 
three  points  (P)  of  at  least  four  points  (P)  on  the 
peripheral  edge  of  the  body  (5),  each  point  (P)  be- 
ing  identified  by  being  a  point  of  contact  on  said 
peripheral  edge  of  a  light  beam  (19)  situated  be- 
tween  a  zone  of  shadow  and  and  light  zone,  ob- 
tained  by  illuminating  said  body  (5)  with  one  only 
light  beam  (19)  emitted  by  a  light  source  (17,  18) 
and  characterised  in  that  it  belongs  to  a  straight 
line  conjoining  said  light  source  (15,  16)  with  said 
sensor  (27,  28)  picking  up  the  light  beam  (19). 

5.  A  device  as  in  claim  2,  characterised  in  that  the 
support  elements  (23,  24)  each  bear  one  light 
sensor  (27,  28),  said  sensor  (27,  28)  picking  up 
said  light  beam  (19)  correspondingly  with  a  real 
configuration  of  the  transversal  section  (4)  as 
well  as  of  the  position  of  the  beam  (19)  with  re- 
spect  to  the  light  source  (17,  18). 

6.  A  device  as  in  claim  1,  characterised  in  that  the 
auxiliary  system  (3)  lies  on  the  transversal  sec- 
tion  (4)  measuring  plane  and  on  opposite  sides  of 
the  body  (5),  vertical  longitudinal  axes  (31  ,  32)  of 
two  third  rigid  and  straight  support  elements  (33, 
34),  one  of  which  third  support  elements  (33,  34) 
bears  on  a  side  facing  the  body  (5)  a  plurality  of 
light  sources  (37)  aligned  along  the  axis  of  the 
element  (33)  and  emitting  a  light  beam  (39)  in  a 
horizontal  direction  lying  on  the  measuring  plane 
(6),  the  other  of  which  third  support  elements  (33, 
34)  bears  on  a  longitudinal  side  facing  the  body 
(5)  a  corresponding  plurality  (36)  of  light  sensors 
(38),  said  light  sensors  (38)  being  aligned  along 
said  longitudinal  axis  (32)  of  said  element  (34) 
and  picking  up  said  light  beam  (39)  emitted  by 
each  light  source  (37)  according  to  a  real  config- 
uration  of  the  transversal  section  (4)  as  well  as  of 
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the  position  of  the  sensors  (38)  in  relation  to  the 
light  source  (37),  each  sensor  (38)  also  being 
paired  with  a  corresponding  light  source  (37)  by 
being  arranged  on  a  same  horizontal  direction  ly- 
ing  on  said  measuring  plane  (6),  5 
and  characterised  in  that 
the  command  and  processing  unit  commands 
said  light  sources  (37)  to  illuminate  the  body  (5) 
in  proximity  of  the  transversal  section  (4),  with 
successive  single  light  beams  (39),  emitted  in  a  w 
horizontal  direction  by  each  light  source  (37),  so 
that  between  two  consecutive  illuminations  of  the 
body  (5)  there  is  a  non-illuminated  period;  an  il- 
lumination  direction  of  the  body  (5)  being  a  hori- 
zontal  direction  lying  on  the  measuring  plane  (6).  15 

7.  A  device  as  in  claim  6  characterised  in  that  the  flat 
geometrical  figure  approximating  a  real  shape  of 
a  transversal  section  of  the  body  (5)  and  obtained 
by  the  command  and  processing  unit  (7)  is  an  el-  20 
lipse,  to  which  ellipse  at  least  five  points  (P,  P') 
situated  on  the  peripherhal  edge  of  the  body  (5) 
belong,  at  least  four  of  which  points  (P,  P')  being 
points  of  contact  on  the  edge  of  the  transversal 
section  (4)  between  a  zone  of  shadow  and  a  light  25 
zone  obtained  by  illuminating  the  body  (5)  with 
one  beam  (19)  emitted  by  a  light  source  (17,  18) 
and  belonging  to  a  straight  line  conjoining  the 
light  source  (17,18)  with  the  sensor  (27,  28)  pick- 
ing  up  the  light  and  the  remaining  point  (P')  being  30 
a  point  of  contact  on  the  peripheral  edge  of  the 
transversal  section  (4)  between  a  zone  of  shad- 
ow  and  a  light  zone,  obtained  by  illuminating  the 
body  (5)  with  a  single  light  beam  (39)  emitted  in 
a  horizontal  direction  by  the  light  source  (37)  and  35 
belonging  to  a  same  straight  line  conjoining  the 
light  source  (37)  with  the  sensor  (38)  picking  up 
the  light. 

8.  A  device  as  in  claims  1  and  6,  characterised  in  40 
that  the  axes  (11,  12,  21,  22,  31,  32)  are  axes  of 
symmetry. 

45 
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