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@  Method  and  robot  platform  for  washing,  sandblasting  and  painting  in  shipbuilding  dry  dock. 

@  A  robot  platform  for  washing,  sandblasting  and  painting 
in  shipbuiding  dry  dock,  comprising  three  operative  units 
respectively:  washing  unit  with  washing  nozzles  (13),  sand- 
blasting  unit  with  sandblasting  guns  (8)  provided  with  dust 
recovery  means  (10),  and  painting  unit  on  trolley  means 
which  moves  backwards  and  forwards  at  one  side  of  the 
platform  (11)  provided  with  respective  spray  guns  (12); 

at  least  one  robot  computerized  control  and  program- 
ming  unit  and  detecting  means  of  the  surface  to  be  treated 
(15)  in  order to  remote-control  and  move  automatically  or  by 
operator  the  above-described  assembly  for  performing  the 
washing,  sandblasting,  and  painting  operations  on  the 
correspondent  broadside  surface  of  the  vessel  concerned 
( S ) .  

Said  structure  is  particularly  useful for the  automation  of 
the  plant thereby  dispensing  with  the  need  for  labor  on  the 
platform  with  all  the  attendant  economical,  ecologic,  and 
safety  advantages. 





The  p r e sen t   i n v e n t i o n   r e l a t e s   to  a  robot   p l a t f o r m   for  wash ing ,  

s a n d b l a s t i n g ,   and  p a i n t i n g   in  s h i p b u i l d i n g   dry  dock  and  r e l a t e d  

method  of  a c t u a t i o n .  

The  i nven t ion   is  p a r t i c u l a r l y   s u i t a b l e   for  use  in  the  wash ing ,  

s a n d b l a s t i n g ,   and  p a i n t i n g   of  vesse l s   in  dry  d o c k s .  

At  the  p resen t   s t a t e   of  the  a r t ,   p l a t fo rms   are  well  known  on 

a r t i c u l a t e d   arm  mounted  on  t r o l l e y   s l i d i n g   l eng thwise   along  t h e  

s ides   of  the  dry  dock  or  s h i p b u i l d i n g   dock  p rov ided   with  manual 

movement  con t ro l   at  the  p la t form  side  and  with  ope ra to r s   on  t h e  

p l a t f o r m   using  known  manual  equipments,   such  as  washing  n o z z l e s ,  

s a n d b l a s t i n g   nozz les   and  spray  guns .  

The  drawbacks  of  the  c u r r e n t l y - u s e d   known  embodiments  and  of  t h e  

above-ment ioned  p r i o r   a r t   c o n s i s t   e s s e n t i a l l y   in  tha t   the  p r e s e n c e  

of  o p e r a t o r s   on  the  p l a t fo rm  is  always  needed,   thereby  i n v o l v i n g  

danger  of  a c c i d e n t s ,   exac t i ng   work,  g r e a t e r   n e c e s s i t y   of  labor ,   and 

q u a l i t y   level   not  always  s a t i s f a c t o r y ,   as  well  as  c o n s i d e r a b l e  

ecology  and  environment   p r o b l e m s .  

The  i nven t ion   as  c la imed  is  intended  to  p rov ide   a  remedy  to  t h e  

above-ment ioned  d i s a d v a n t a g e s .   I t   solves   the  problem  provid ing   an 

au tomat ized   r e v o l v i n g   p la t fo rm  mounted  on  swinging  sho r t enab le   and 

e x t e n s i b l e   a r t i c u l a t e d   arm  f u r t h e r   mounted  on  a  t r o l l e y   s t r u c t u r e  

s l i d i n g   h o r i z o n t a l l y   along  the  s ides  of  the  s h i p b u i l d i n g   dock  or  d ry  

dock,  and  in  which  on  said  p la t form  at  l e a s t   th ree   opera t ive   u n i t s  

for  washing,  s a n d b l a s t i n g   and  pa in t ing   are  f u r t h e r   mounted  p r o v i d e d  



with  e x t r a c t i n g   and  recovery   means  of  waste  and/or   p o l l u t a n t s  

( s a n d b l a s t i n g   dus t s ,   p a i n t i n g   steam,  e t c . )   and  in  which  at  l e a s t   one 

p a i n t i n g   un i t   is  placed  on  one  longer   side  of  the  p la t form  w i t h  

s p r a y i n g   means  movable  along  same,  the  whole  being  c o n t r o l l e d   by 

program  c o n t r o l   uni t   or  robot   r e m o t e - c o n t r o l   e i t h e r   on  said  t r o l l e y  

s t r u c t u r e   or  in  f ixed  p o s i t i o n   on  sa id   dry  or  s h i p b u i l d i n g   dock .  

In  a n o t h e r   p r e f e r r e d   embodiment  of  the  i n v e n t i o n   said  t r o l l e y  

s t r u c t u r e   is  o p e r a t i v e l y   connec ted   to  a  " t ender"   t r o l l e y   s u i t a b l e  

for   t r a n s p o r t i n g   al l   the  equipments   and  m a t e r i a l s   necessary   to  t h e  

r o b o t s   l o c a t e d   on  the  p l a t f o r m .   A  conven ien t   embodiment  of  t h e  

i n v e n t i o n   p rov ides   e s s e n t i a l l y   a  suppor t   arm  s t r u c t u r e   s u p p o r t i n g  

sa id   p l a t f o r m ,   said  suppor t   arm  being  connected   a r t i c u l a t e d   to  a  

t r o l l e y   s t r u c t u r e   c o n s i s t i n g   of  two  upper  t r o l l e y s   and  one  l o w e r  

t r o l l e y .  

The  assembly  is  s u i t a b l e   for   accompl i sh ing   the  f u n c t i o n s  

c o r r e s p o n d i n g   to  the  va r ious   washing,   s a n d b l a s t i n g ,   and  p a i n t i n g  

phases  as  well  as  for  p r o v i d i n g ,   by  means  of  an  e x t r a c t i n g   p l an t ,   t o  

the  r e c o v e r y   of  dusts ,   the  whole  being  a u t o m a t e d .  

This  is  o b t a i n e d   a s s o c i a t i n g   the  s t r u c t u r a l   design  of  the  p l a t f o r m s  

on  a r t i c u l a t e d   arm  and  t r o l l e y   with  programming  and  con t ro l   means 

and  with  the  assembling  on  the  p l a t f o r m   of  said  o p e r a t i v e   wash ing ,  

s a n d a b l a s t i n g ,   and  p a i n t i n g   u n i t s   a u t o m a t i c a l l y   c o n t r o l l e d   d u r i n g  

management  and  working  t h e r e o f .   This  can  be  accomplished  also  by 

a d a p t i n g   the  ex tan t   a u t o s h i f t e r s ,   making  same  s u i t a b l e   for  h o u s i n g  

the  equ ipments   and  p e r m i t t i n g   au toma t i c   movement  t he reo f ,   a s  

f o l l o w s :  

-  r e p l a c i n g   the  s l i de   valves   by  s u i t a b l e   s e r v o v a l v e s ,  

-  l o c a t i n g   convenien t   p o s i t i o n   t r a n s d u c e r s   on  the  r o t a t i o n   a x e s .  



All  equipments  (washing  nozz les ,   s a n d b l a s t i n g   head,  p a i n t i n g  

t r o l l e y ,   the  f e a t u r e s   of  which  are  well  known  in  the  a r t  a n d   a r e  

also  descr ibed ,   p a r t i c u l a r l y   with  r e s p e c t   to  the  p a i n t i n g   u n i t ,   i n  

the  I t a l i a n   pa t en t   a p p l i c a t i o n   in  the  name  of  the  same  a p p l i c a n t ,  

f i l ed   November  27,  1981  with  f i l n g   number  83501A/81  and  the  r o b o t  

s a n d b l a s t i n g   system  d e s c r i b e d   in  the  I t a l i a n   pa tent   a p p l i c a t i o n  

f i l ed   May  19,  1982  with  f i l i n g   number  83391A/82)  must  be 

convenien t ly   housed  on  the  r evo lv ing   p la t fo rm  so  as  to  make  i t  

poss ib l e   to  perform  each  ope ra t i on   accord ing   to  the  type  o f  

t r ea tmen t   to  be  c a r r i e d   o u t .  

The  advantages  o f f e r e d   by  th is   i nven t ion   are  obvious  and  r e s u l t  

mainly  from  the  au tomat ion   ( robots)   of  the  equipments  and  r e l a t e d  

p lan t ,   thereby  s o l v i n g   impor tan t   ecology  and  acc iden t   p r e v e n t i o n  

problems  with  a t t e n d a n t   labor   and  management  cost  s a v i n g .  

Operat ions  and  c h a r a c t e r i s t i c s   t he r eo f   are  as  f o l l o w s :  

Washing  u n i t  

In  the  p r e f e r r ed   embodiment  the  washing  uni t   is  designed  to  o p e r a t e  

in  fu l ly   automatic   way  on  the  vessel   b r o a d s i d e s .   The  use  of  water   a t  

a  p ressure   of  about  250 -   300  bars  al lows  to  reach  about  700  sq  m/h 

p r o d u c t i v i t y .   The  moto  pump  uni t ,   c o n v e n i e n t l y   s ized,   is  p laced  at  a 

d i s tance   of  about  60  m  from  the  n o z z l e s .  

The  supply  i nc ludes   a l l   the  equipment  such  as  hoses,  nozz l e s ,   p i p e  

f i t t i n g s ,   e t c .  

Sandblas t ing   u n i t  

In  the  p re fe r r ed   embodiment  the  s a n d b l a s t i n g   uni t   is  c o n v e n i e n t l y  

designed  to  opera te   in  f u l l y   automat ic   way  on  the  vessel   b r o a d s i d e s ,  

with  a  p r o d u c t i v i t y   equal  to  about  70  sq  m/h.  The  s a n d b l a s t i n g  

nozzles   are  mounted  on  a  s p e c i a l   suppor t   i n t e g r a l   with  the  r e v o l v i n g  

p la t form.   The  au toma t i c   con t ro l   ensures   cont inuous   working  s y s t e m  



and  u n i f o r m a t y   of  j e t s .   The  suppor t   frame  of  the  s a n d b l a s t i n g  

n o z z l e s ,   made  of  s t rong  r o l l e d   s t e e l   s e c t i o n s ,   is  c o n s t r u c t e d   i n  

such  a  way  as   to  be  able  to  t i l t   the  nozz les   by  simple  two  f i x e d  

p o s i t i o n   movement  of  a  pneumatic  c y l i n d e r .   The  nozz l e s   are  V e n t u r y -  

type  n o z z l e s ,   with  tungs ten   c a rb ide   e x i t s .   The  d i ame te r   may  v a r y  

from  6  t o  8   mm  and  length  from  100  to  150  mm.  The  d i s t a n c e   and 

a r r angemen t   o f   the  nozz les   from  the  ve s se l   b roads ide   is  c o n s t a n t   and 

c o n v e n i e n t .   The  f a c i l i t i e s   machines ,   i n c l u d i n g   sand  s i l o s ,   a r e  

p laced   at  a  d i s t a n c e   of  about  60  m  from  the  o p e r a t i v e   head.  The 

p l a n t   c o m p r i s e s   sand  s i l o ,   s a n d b l a s t i n g   machines  complete  w i t h  

va lves ,   p i p e s   and  pipe  f i t t i n g s ,   a l l   mechanical   equipment  and 

c a r p e n t r y   f o r   suppor t   and  au toma t i c   p o s i t i o n i n g   of  the  s a n d b l a s t i n g  

u n i t ,   movement  pneumatic  c y l i n d e r s ,   fuel  mixture  feed  p ipes ,   f low 

c o n t r o l   v a l v e s ,   e t c . .   A  high  head  dust   e x t r a c t i n g   p l a n t   is  f u r t h e r  

p rov ided   a l s o   p laced  at  a  d i s t a n c e   of  about  60  m  and  is  c o n n e c t e d  

d i r e c t   to  t he   metal  cover ing  case  wi th in   which  the  s a n d b l a s t i n g   head  

is  s i t u a t e d .   Constant   suc t i on   p r e s s u r e   al lows  removal  of  d u s t s  

produced  d u r i n g   working  as  well  as  p a r t i a l   r ecove ry   of  the  s and  

used.  The  d u s t   e x t r a c t i n g   p l an t   obv ious ly   i nc ludes   a l so   a  c y c l o n e  

s e p a r a t o r ,   f i l t e r s ,   and  pipe  f i t t i n g s .  

P a i n t i n g   U n i t  

In  the  p r e f e r r e d   embodiment  the  p a i n t i n g   un i t   is  des igned   to  o p e r a t e  

in  f u l l y   a u t o m a t i c   way  on  the  v e s s e l   b r o a d s i d e s ,   with  a  p r o d u c t i v i t y  

equal  to  about   700  sq  m/h  based  on  50  micron  t h i c k n e s s .   A l l  

equ ipment s ,   except   spray  guns,  are  p laced   at  a  d i s t a n c e   of  about  60 

m  from  the  r e v o l v i n g   p l a t fo rm.   The  nozz le s   are  mounted  on  a  s u i t a b l e  

t r o l l e y   which  moves  backwards  and  forwards   and  is  capable   of  two-way 

p a i n t i n g .   The  automat ic   c o n t r o l   ensu res   economical   sp ray ing   sys tem 

and  uniform  p a i n t   a p p l i c a t i o n ,   thus  r educ ing   waste  to  a  minimum.  The 

n o z z l e s ,   two  in  number,  with  r e l a t i v e   s u p p o r t s ,   are  placed  on  a  

p a i n t i n g   t r o l l e y   suspended  from  four  po in t s   by  means  of  b a l l  



bushings  running  on  c y l i n d r i c a l   hardened  and  tempered  s t e e l   r a i l s .  

The  fu l l   ex ten t   of  such  r a i l s   is  covered  so  as  to  p r o t e c t   same 

a g a i n s t   p a i n t .   Covering  is  e a s i l y   removable.   The  p a i n t i n g   t r o l l e y   i s  

ope ra ted   by  f l u i d - d y n a m i c   motor.  All  s u p p o r t s   for  cab les   and  t u b e s  

are  p rovided .   The  d i s t a n c e   of  the  nozz les   from  the  vesse l   b r o a d s i d e  

is  c o n s t a n t   and  about  300  mm  measured  along  the  pa in t   spray.   Dur ing  

p a i n t i n g ,   the  movement  of  the  p la t fo rm  s u p p o r t i n g   arm  and  r e l a t i v e  

suppor t   t r o l l e y   s t r u c t u r e   is  i n t e g r a t e d   by  the  t r a n s l a t i o n   of  t h e  

t r o l l e y   c a r r y i n g   the  spray  guns  which  is  p laced   on  the  p l a t f o r m   and 

which  wil l   be  r o t a t e d   for  th is   purpose  with  the  r e s p e c t i v e   s i d e  

a g a i n s t   the  vesse l   su r face   to  be  p a i n t e d .   Such  t r o l l e y   must  have 

c o n v e n i e n t l y   f l e x i b l e   movements  so  as  to  adapt  to  the  v a r i o u s  

p a i n t i n g   r e q u i r e m e n t s .   The  equipment  wi l l   be  obvious ly   known  t o  

those  s k i l l e d   in  the  ar t   and  will   work  p r e f e r a b l y   by  a i r l e s s  

sp ray ing   in  order   to  opera te   with  al l   types  of  pa in t s   a v a i l a b l e   on 

the  market.   The  p l an t   is  operated  by  high  p r e s s u r e  p u m p   and  i s  

provided  with  pa in t   r e c i r c u l a t i n g   system,  thus  o b t a i n i n g   a  

c o n s i d e r a b l e   advantage  with  r e spec t   to  everyday  c l e a n i n g .   The 

equipment  comprises  a  high  p ressure   a i r - l i f t   pump,  compressed  a i r  

t r e a t m e n t   un i t ,   pneumatic  h o i s t e r ,   plenum  chamber,  f i l t e r s ,   e t c .  

and  is  provided  with  a l l   the  necessary   p r e s s u r e   gauges,  v a l v e s ,   and 

unions ,   and  the  p l an t   wi l l   obviously  be  completed  with  al l   p ipes   and 

neces sa ry   pipe  f i t t i n g s   for  connect ing  pump  with  nozz les ,   as  well  a s  

with  a i r - o p e r a t e d   a g i t a t o r ,   with  bladed  p r o p e l l e r s   provided  w i t h  

speed  r e g u l a t o r   in  accordance  with  well  known  p r io r   a r t .  

Automat ion  

A u t o s h i f t e r   motion  and  ope ra t ion   of  washing,   s a n d b l a s t i n g ,   and 

p a i n t i n g   p l an t s   can  b e  f u l l y   au tomat ized .   Such  automation  is  e n s u r e d  

by  f o u r - a x i s   hardware  medium  managed  by  ded i ca t ed   m i c r o c o m p u t e r  

execu t ing   and  c o n t r o l l i n g   all   o p e r a t i o n s   as  shown  in  t ab l e s   1  and  2 

as  se t   fo r th   be low.  







The  hardware   medium  is  s u i t a b l e   for  the  s imul taneous   c o n t r o l   of  f o u r  

i ndependen t   movements  and  management  of  a l l   the  t a sks   of  t h e  

s e p a r a t e   p l a n t s .   Hardware  is  used  by  s u i t a b l e   s o f t w a r e   in  order   t o  

ensure   a l l   p roces s   of  motion,  ope ra t i ng   and  c o n t r o l   so  as  to  make 

the  o p e r a t i v e   machines  f u l l y   autonomic.  Execut ive  s o f t w a r e   c o n t a i n s  

s p e c i a l   p a r a m e t e r s   r e l a t e d   to  the  machine  and  c o n t r o l   o p e r a t i n g .  

These  da ta   are  s to red   and  a s s i s t e d   by  ba t t e ry   should  a  b l a c k o u t  

occur.   Address  i n f o r m a t i o n   rece ived   from  the  input   da ta   s e l e c t s   t h e  

axis  to  be  p o s i t i o n e d   and  provides   command  for  motion  t h e r e o f .  

I n f o r m a t i o n   r e c e i v e d   from  input   data  p rovides   command  for  t h e  

execu t ion   of  movements.  The  t r a j e c t o r y   along  which  the  un i t   moves  i s  

c o n t r o l l e d   by  f u n c t i o n   g e n e r a t o r s   with  l i n e a r   or  c i r c u l a r  

i n t e r p o l a t i o n   depending  on  the  s e l e c t i o n   executed  by  the  p r e p a r a t o r y  

f u n c t i o n s .   The  g e n e r a t o r s   supply  s imultaneous  p o s i t i o n i n g   commands 

to  the  axes  conce rned .   Movements  are  kept  under  c o n s t a n t   con t ro l   by 

se rvomoto r s   for   m a i n t a i n i n g   the  ac tua ted   p o s i t i o n s .   The  f e e d b a c k  

uni t   i n d i c a t e s   the  e r r o r   between  the  machine  p o s i t i o n   and  t h e  

c o n t r o l l e d   p o s i t i o n .   Any  d i f f e r e n c e   between  the  two  v a l u e s ,  

r e p r e s e n t i n g   the  p o s i t i o n   e r r o r   d e l i v e r s   to  the  se rvomotor   a  s i g n a l  

which  moves  sa id   se rvomotor   so  as  to  co r rec t   such  p o s i t i o n   e r r o r .  

The  c o n t r o l   has  o n - l i n e   s e l f - c h e c k i n g   system  which  c l e a r l y   i n d i c a t e s  

e r r o r s   or  m a l f u n c t i o n .  

Equipped  p l a t f o r m   or  t ende r   t r o l l e y  

On  a  p l a t f o r m   about  7  x  2  m  in  s i ze ,   all   the  n e c e s s a r y   equ ipmen t s  

are  p laced   in  c o n v e n i e n t   and  r a t i o n a l   manner  in  o rder   to  f a c i l a t e  

approach  t h e r e t o   and  main tenance   t h e r e o f .   The  p l a t f o r m   inc ludes   t h e  

f o l l o w i n g   dev ices   and  e l e m e n t s :  

No. 1  s i l o   for   s t o r i n g   sand,  having  a  capac i ty   of  8  -   10  cu  m,  a  

s u f f i c i e n t   amount  for   one  work  s h i f t   to  o p e r a t e .  

No.  6  s a n d b l a s t i n g   machines,   of  the  a i r - g r i t   mixture  type,   having  a  

c a p a c i t y   of  200  1,  and  maximum  running  p r e s s u r e   of  12  b a r ,  



complete  with  dose-measur ing  v a l v e s ,   f i t t i n g s   and  q u i c k - f i t  

unions  for  rapid  connect ions   and  d i s c o n n e c t i o n s   to  the  v a r i o u s  

p l a n t s .  

No.  1  p a i n t i n g   pump  i n s t a l l e d   on  the  pa in t   c o n t a i n e r ,   with  a l l   t h e  

a c c e s s o r i e s   for  the  use  t h e r e o f ,   provided  with  f i t t i n g s   and 

q u i c k - f i t   unions  for  rapid  i n s e r t i o n   into  p r o d u c t i o n .  

No.  1  high  head  dust  e x t r a c t i n g   p l an t ,   as  desc r ibed   above,  comple te  

with  a l l   equipment,  i nc lud ing   cyclone  s e p a r a t o r .  

No.  1 t imed  p l an t   for  quick  d i scha rge   of  waste  sand  and  dusts  i n t o  

c o n t a i n e r s   placed  on  the  bottom  of  the  dock.  

No.  1  a i r - l i f t   motor  pump  for  the  washing  p l a n t .  

The  p la t form  is  c a r r i ed   out  by  using  s t rong   s ec t i on   bars  and  p l a t e s  

and  is  provided  with  the  necessary   eyebo l t s   for  easy  t r a n s p o r t   by 

means  of  crane  to  the  opera t ing   s i t e .  

The  advantages   of fered   by  th i s   i n v e n t i o n ,   in  a d d i t i o n   to  what  

a l ready  set   fo r th   above,  c o n s i s t   e s s e n t i a l l y   in  tha t   the  absence  o f  

ope ra to r s   aboard  the  platform  ensures   a  c o n s i d e r a b l e   r educ t ion   i n  

work  a c c i d e n t s ;   the  automated  con t ro l   ensures   an  economical  s p r a y i n g  

system  and  uniform  paint   a p p l i c a t i o n ,   thus  reduc ing   waste  to  a 

minimum,  and  since  the  plant   is  opera ted   by  high  p r e s su re   a i r - l i f t  

pump  and  is  provided  with  r e c i r c u l a t i n g   system,  a  c o n s i d e r a b l e  

advantage  is  obta ined  with  r e spec t   to  everyday  c l e a n i n g .  

One  way  of  c a r r y i n g   out  the  i n v e n t i o n   is  desc r ibed   in  d e t a i l   below 

with  r e f e r e n c e   to  drawings  which  i l l u s t r a t e   some  p r e f e r r e d  

embodiments,  in  which:  

Figure  1  is  a  p e r s p e c t i v e   view  of  the  au tomat ized   p la t form  d u r i n g  

working  on  a  vesse l   hul l ;   Figure  2  is  a  f ron t   view  (from  the  dock 



side)  of  the  t r o l l e y   a s s o c i a t e d   with  the  t r a n s l a t i o n   t ruck ;   F i g u r e  3  

is  a  side  view  of  the  arm  connected  to  said  t r o l l e y   s t r u c t u r e ,  

showing  at  the  end  the  r e l a t i v e   "p la t fo rm"   swinging  in  t h r e e  

d i f f e r e n t   p o s i t i o n s :   upwards  ( s h o r t e n e d ) ,   h o r i z o n t a l ,   and  downwards 

( p a r t i a l   r e p r e s e n t a t i o n )   r e s p e c t i v e l y ;   Figure  4  is  a  plan  view  o f  

the  t r o l l e y   s t r u c t u r e   with  arm  and  p l a t fo rm  and  r e l a t i v e   t ender   n e a r  

the  t r o l l e y   s t r u c t u r e ;   Figure  5  is  an  en la rged   view  of  the  p l a t f o r m  

mounted  on  the  end  of  the  arm  showing  the  washing  nozzles   i n  

o p e r a t i v e   c o n d i t i o n ;   Figure  6  is  an  en la rged   plan  view  of  the  end  o f  

the  arm  with  r e l a t i v e   p la t form  of  Figure   5;  Figure  7  is  a  f u r t h e r  

en la rged   s ide   view  of  the  p la t form  showing  d e t a i l s   r e g a r d i n g  

s a n d b l a s t i n g   ( in   the  o p e r a t i v e   phase  at  the  head  to  the  s u p p o r t i n g  

arm)  and  p a i n t i n g   ( i n o p e r a t i v e   at  the  s ide ,   i . e .   f r o n t a l l y   in  t h e  

drawing);   F i g u r e s   8  and  8/1  show  f u r t h e r   en la rged   d e t a i l s   r e l a t i n g  

to  the  spray  guns  and  p a i n t i n g   t r o l l e y ;   Figure  9  shows  an  e n l a r g e d  

d e t a i l   of  the  nozz l e s   of  the  s a n d b l a s t i n g   u n i t .  

According  to  the  above  f igures   the  i n v e n t i o n   c o n s i s t   of  a  s u p p o r t  

s t r u c t u r e   for   use  in  a  dry  dock  A,  wi th in   which  a  v e s s e l   hul l   S  i s  

s i t u a t e d .   The  s t r u c t u r e   A,  i n t e r n a l l y   and  sideways  e x t e r n a l l y  

oppos i t e   to  the  hul l   S,  is  provided  with  two  s l i d i n g   rock ing   t r o l l e y  

means  connected   between  them  B,B'  suppor t i ng   arm  C  and  p la t form  D 

and  t e n d e r / g o - d e v i l   r e s p e c t i v e l y  .  

The  suppor t   s t r u c t u r e   A  cons i s t s   of  a  s t ee l   framing  which  s u p p o r t s  

the  whole  machine.   On  the  top  t h e r e o f   the  t r o l l e y   means  B,B'  hang 

s l i d i n g   from  gu ides   1  and  on  the  bottom  s l i de   on  gu ides   2.  The 

washing  motor   pump  4,  p a i n t i n g   uni t   5,  s a n d b l a s t i n g   u n i t   p r o v i d e d  

with  s i l o s   6,  s a n d b l a s t i n g   machines  7,  and  dust  e x t r a c t i n g   p lan t   8 

are  placed  on  the  t ender   t r o l l e y   means  B ' .  

On  the  top  of  the  t r a n s l a t i o n   t r o l l e y   s t r u c t u r e   B  the  r o t a t i o n   u n i t  

of  the  arm  C  is  housed  with  r e l a t i v e   motor  and  rock ing   un i t   of  s a i d  



arm  with  a r t i c u l a t e d   suppor t s   of  the  h o i s t i n g   c y l i n d e r s .   All  t h e  

motion  motors,  e l e c t r i c   and  h y d r a u l i c   systems,   and  f l u i d - d y n a m i c  

power  gearcase   with  the  main  motor  which  may  be  e l e c t r i c / d i e s e l   o r  

d i e s e l / e l e c t r i c   motor  are  also  housed  on  said  s t r u c t u r e .  

The  upper  s t r u c t u r e s   r e l a t i v e   to  t h e  t r o l l e y   means  B and  B'  are  made 

of  s t ee l   s t r u c t u r a l   work,  mechan ica l ly   worked.  All  the  v e r t i c a l  

s t r e s s e s   of  the  machine,  a l l   the  h o r i z o n t a l   s t r e s s e s   in  t r a v e r s e  

d i r e c t i o n ,   and  part   of  the  t r a n s v e r s a l   s t r e s s e s   r e s u l t i n g   from 

e c c e n t r i c   loads  when  the  machine  is  working  d i scha rge   on  said  u p p e r  

s t r u c t u r e s .   Each  t r o l l e y   means  is  secured   to  the  s t r u c t u r e   by  means 

of  spec ia l   n o n - s t i f f   bear ing ,   the  f u n c t i o n   of  which  is  to  make  t h e  

system  s t a t i c a l l y   determined.   Each  t r o l l e y   means  is  provided  w i t h :  

h o r i z o n t a l   a x i s  w h e e l s ,   v e r t i c a l   axis  wheels  3,  an  e f f e c t i v e  

a n t i d e r a i l m e n t   mechanical   lock  system  for  sa fe ty   purpose,   f l u i d -  

dynamic  opera ted   motor  reducers   for  the  s l i d i n g   of  the  whole 

machine.  

The  lower  s t r u c t u r e s   of  the  t r o l l e y   means  B and  B'  are  made  o f  

s t rong  s t ee l   s t r u c t u r a l   work,  mechan ica l ly   worked.  All  t h e  

h o r i z o n t a l   s t r e s s e s   in  d i r e c t i o n   oppos i t e   to  t r a v e r s e ,   and  par t   o f  

the  t o r s i o n a l   s t r e s s e s   r e s u l t i n g   f r o m  e c c e n t r i c   loads  when  t h e  

machine  is  working  d i scharge   on  said  lower  s t r u c t u r e s .   Also  t h i s  

por t ion   of  t r o l l e y   means  is  secured  to  the  s t r u c t u r e   by  means  o f  

spec ia l   n o n - s t i f f   bear ing ,   the  f u n c t i o n   of  which  is  to  make  t h e  

system  s t a t i c a l l y   determined.   Said  p o r t i o n   of  t r o l l e y   means  i s  

provided  with  v e r t i c a l   axis  wheels  3  and  ano the r   e f f e c t i v e  

mechanical  lock  system  for  s a f e t y  p u r p o s e .  

The  swinging  arm  C  is  made  of  a  s t rong   s t ee l   s t r u c t u r a l   work,  

mechanical ly   worked.  On  the  top  t h e r e o f   the  unit   for  r o t a t i n g   t h e  



work  p la t fo rm  D  is  housed.  On  the  bottom  there   are:  the  v e r t i c a l  

ax i s   system  for  r o t a t i n g   said  arm,  a  v e r t i c a l   axis  t h r u s t   b e a r i n g  

system,   the  motion  motor  reducer .   The  arm  is  provided  with  l i n k a g e  

a r r anged   so  as  to  keep  the  work  p la t form  D  h o r i z o n t a l ,   whatever  t h e  

i n c l i n a t i o n   of  the  arm.  On  the  top  of  the  arm,  s teps   to  reach  t h e  

p l a t f o r m   are  p laced ,   p r o t e c t e d   by  a  double  row  of  grab  rods .   At  t h e  

i n t e r i o r   a n d  a t   the  bottom  of  the  arm  a l l   the  tubes  and  e l e c t r i c  

c a b l e s   necessa ry   to  the  t r e a t m e n t   p l a n t s   are  h o u s e d .  

The  work  p la t form  D  is  made  of  a  s t rong   s t e e l   s t r u c t u r a l   work.  At 

the  bottom  t h e r e o f   the  r o t a t i o n   unit   and  o p e r a t i n g   motor  r educe r   a r e  

housed  with  al l   the  s a f e t y   locks.   At  the  s ides   of  the  p l a t fo rm,   on 

s u i t a b l e   s t r u c t u r e s   a c t i n g   also  as  grab  rods  there  are :   t h e  

s a n d b l a s t i n g   nozz les   8,  o r i e n t a b l e   and  movable  by  motor  means  9 ,  

sand  c o l l e c t o r   10,  t r o l l e y   11  s u p p o r t i n g   spray  guns  12  and  p r o v i d e d  

wi th   motion  system  t h e r e f o r   by  f l u i d - d y n a m i c   motor  and  r a c k ,  

i n c l u d i n g   l i m i t   s w i t c h e s ,   so lenoid   va lves ,   s e n s o r s ,   e t c . .   At  t h e  

s ide   s u p p o r t i n g   the  s a n d b l a s t i n g   nozz les   8,  the  hood  is  p laced  f o r  

e x t r a c t i n g   the  s a n d b l a s t i n g   r e s i d u a l   dus ts   10.  

A longs ide   of  th is   un i t   on  the  same  s h o r t e r   s ide   of  the  p l a t fo rm  t h e  

washing  un i t   13  is  s i t u a t e d   as  well,   p rov ided   with  suc t ion   sump  14, 

o p e r a t i n g   a l t e r n a t e l y   ( e i t h e r   one  or  the  o t h e r ) .  

On  the  p la t form  head  the  r e s p e c t i v e   f eed ing   and  p o s i t i o n i n g   s e n s o r s  

15  are  obvious ly   i n s t a l l e d ,   c o n t r o l l i n g   the  p o s i t i o n   of  the  p l a t f o r m  

and  o p e r a t i v e   un i t s   accord ing   to  the  v e s s e l   hu l l   being  t r e a t e d .  

The  machine  working  is  performed  e s s e n t i a l l y   in  four  p h a s e s :  



At  the  s t a r t   of  the  o p e r a t i n g   cyc le ,   the  machine  is  p o s i t i o n e d   i n  

any  point   of  the  vessel   b r o a d s i d e .   Correct   p o s i t i o n i n g   is  ensured  by 

s u i t a b l e   t r a c e r   po in t s   p laced  on  the  mobile  p la t fo rm.   Upon  go 

message  the  motor  pump  uni t   begins  to  opera te   and  the  p lan t   b e g i n s  

the  washing  ope ra t ion   by  p r e s s u r e   water,   moving  l engthwise   a t  

p rede te rmined   speed.  Such  l o n g i t u d i n a l   movement  con t inues   to  c o v e r  

the  whole  p rede te rmined   d i s t a n c e .   At  th i s   moment  the  mobile  p l a t f o r m  

lowers  a u t o m a t i c a l l y   by  a  conven i en t   length  so  as  to  ensure  by  t h e  

succes s ive   t r ave l   in  o p p o s i t e   d i r e c t i o n   complete  s u p e r i m p o s i t i o n  

with  the  po r t ion   a l ready  washed.  Such  o p e r a t i o n s   r epea t   c y c l i c a l l y  

to  the  complete  v e r t i c a l   cover ing   of  the  determined  length .   The 

f i r s t   cycle  being  completed,   the  machine  t r a n s l a t e s   and  p o s i t i o n s   a t  

the  success ive   c y c l e .  

-  S a n d b l a s t i n g   phase  

The  washing  cycle  being  comple ted ,   the  machine  is  p o s i t i o n e d   f o r  

s t a r t i n g   the  s a n d b l a s t i n g   phase.   The  s a n d b l a s t i n g   head  8  is  p l a c e d  

at  the  same  side  of  the  mobile  p l a t fo rm  where  the  washing  nozzles   13 

are  mounted.  Upon  go  message  the  so lenoid   valves  c o n t r o l l i n g   t h e  

i n l e t   of  a i r - g r i t   mixture  open  and  the  plant   s t a r t s   t h e  

s a n d b l a s t i n g   ope ra t ion   with  a l l   the  nozzles  working  in  a c c o r d a n c e  

with  the  same  ope ra t ing   cycle  as  descr ibed   far  the  washing  p h a s e .  

The  nozzle  holder   head  is  housed  within  a  metal  covering  case  10;  

the  i n t e r i o r   of  said  case  is  c o n s t a n t l y   vacuum  in  order  to  a v o i d  

o u t l e t   of  dusts  and  recover   p a r t i a l l y   the  sand  u sed .  

-  P a i n t i n g   phase  

The  s a n d b l a s t i n g   cycle  being  completed,   the  whole mobile   p la t fo rm  D 

r o t a t e s   by  90°  thus  p r e s e n t i n g   the  longer  side  p a r a l l e l   to  t h e  

vesse l   b roads ide .   On  t h i s   p o r t i o n   of  the  p la t fo rm  a  frame  is  p l a c e d  

complete  with  r a i l s   on  which  a  t r o l l e y   11  runs  suppor t ing   two  s p r a y  



guns  for  a i r l e s s   s p r a y i n g   12.  At  the  s t a r t   of  the  working  cycle  t h e  

machine  is  pos i t i oned   on  an  edge  of  the  vessel   b roads ide .   Upon  go 

message  the  t r o l l e y   t r a n s l a t e s ,   sp ray ing   lengthwise   the  v e s s e l  

b r o a d s i d e   for  a  p o r t i o n   equal   to  the  working  s t roke  of  said  t r o l l e y  

( a b o u t   3  meters) .   The  coat   being  completed,   the  whole  machine  l o w e r s  

a l o n g   the  same  path  for  a  p o r t i o n   equal  to  the  length  sprayed  in  one  

c o a t .   At  this   moment,  the  t r o l l e y   t r a n s l a t e s ,   s t i l l   sp ray ing ,   i n  

o p p o s i t e   d i r e c t i o n .   The  cyc le   r e p e a t s   as  far   as  the  end  of  t h e  

v e r t i c a l   path  along  the  v e s s e l   b roads ide ;   the  same  cycle  is  t h e n  

r e p e a t e d   on  a  path  a d j a c e n t   the  p reced ing   one.  Working  on  r o u n d e d  

p o r t i o n s   in  l o n g i t u d i n a l   d i r e c t i o n   is  co r r ec t ed   by  r o t a t i n g   t h e  

mob i l e   platform  c o n t r o l l e d   by  conven ien t   t r a n s d u c e r s .  

-  Working  on  rounded  s u r f a c e s  

With  r e spec t   to  rounded  p o r t i o n s   in  v e r t i c a l   d i r e c t i o n ,   t h e  

s a n d b l a s t i n g   nozzles   are  p o s i t i o n e d   by  predetermined  i n c l i n a t i o n  

upward  whenever  the  lower  s enso r   of  the  s a n d b l a s t i n g   head  s i g n a l s  

t h a t   the  surface  to  be  p a i n t e d   is  too  remote  from  the  work ing  

d i s t a n c e .  

TECHNICAL  PARTICULARS 

1.  Washing  plant   by  p r e s s u r e   w a t e r  

No.  2   n o z z l e s  

No.  1 pump 

capac i ty :   100  l i t e r s / m i n .  

working  p r e s s u r e :   300  b a r s  

max  pressure :   350  b a r s  

i n s t a l l e d   horsepower:   90  HP 

r . p . m . :   1800 

p r o d u c t i v i t y / h :   approx.   700  sq  m 

2.  S a n b l a s t i n g   p l a n t  



No. 6  s a n d b l a s t i g n   n o z z l e s  

Nozzle  d iameter :   8  mm 

Minimum  width  of  s a n d b l a s t e d   path:  400  mm 

S a n d b l a s t i n g   speed  v a r i a b l e   up  to  3  m/min. 

P lant   p r o d u c t i v i t y   at  a  speed  of  2,5  m/min.:  70  sq  m/h 

Si los   capac i ty :   10  cu  m 

No. 6  Sandb la s t i ng   machines  i nc lud ing   a c c e s s o r i e s  

capac i ty :   200  l i t e r s   each  

max  working  p r e s s u r e :   12  b a r s  

a i r   consumption  for  each  s a n d b l a s t i n g   machine:  about  4,5  cu 

m/min. 

Q u i c k - f i t   union  pipes  and  pipe  f i t t i n g s  

3.  Dust  e x t r a c t i n g   and  recovery  p l a n t  

Capaci ty:   about  3000  cu  m/h 

Total  head:  2500  mm  a . c .  

I n s t a l l e d   power:  30  Kw 

Cyclone  s e p a r a t o r   and  f i l t e r   of  s u i t a b l e   s i z e  

4.  P a i n t i n g   p l a n t  

No. 2  spray  guns  

Width  of  pa in ted   path  for  coat:   approx.  600  mm 

P a i n t i n g   speed  v a r i a b l e   up  to  1,5  m/sec 

Average  p r o d u c t i v i t y :   700  sq  m/h 

P a i n t i n g   pump  s u i t a b l e   for  any  types  of  pa in t ,   complete  w i t h  

t rap ,   p ressure   r e g u l a t o r ,   au tomat ic   l u b r i c a t o r s ,   va lves ,   e t c .  

r a t i o :   60 :1  

max  capac i ty :   12  l i t e r s / m i n .  

Automatic  h o i s t e r   for  l i f t i n g   the  pumping  u n i t  

Double  p r o p e l l e r   pneumatic  a g i t a t o r  

horsepower:   1  HP 

Obviously  changes  and  m o d i f i c a t i o n s   can  be  made  without  d e p a r t i n g  



from  the  s p i r i t   or  scope  of  the  i n v e n t i o n   as  def ined  in  the  a p p e n d e d  

c l a i m s .  

Udine,  June  28,  1985 



1.  Robot  p la t form  for  washing,  s a n d b l a s t i n g   and  p a i n t i n g   i n  

s h i p b u l d i n g   dry  dock,  of  the  type  i n s e r t a b l e   into  the  s i d e  

s t r u c t u r e s   provided  with  guide  r a i l s   (1)  of  a  s h i p b u i l d i n g   dock  o r  

dry  dock  (A)  p r e f e r a b l y   for  middle  a n d  l a r g e   size  vesse l s   ( S ) ,  

compris ing  at  l e a s t   one  suppor t   t r a n s l a t i o n   s t r u c t u r e   provided  w i t h  

s l i d i n g   t r o l l e y   (B)  h o r i z o n t a l l y   c o n t r o l l e d   on  said  guide  r a i l s   (1 )  

on  the  dock  s ides  (A),  said  t r o l l e y   s t r u c t u r e   suppor t ing   a  s w i n g i n g  

and/or  v a r i a b l e   in  l ength   arm  (C),  at  the  end  t he reo f   a  p l a t f o r m  

being  mounted  a r t i c u l a t e d   so  as  to  s tay  always  o r ien ted   in  a 

p rede te rmined   d i r e c t i o n   i ndependen t ly   of  the  movements  the reof   (D) ,  

c h a r a c t e r i s e d   in  t h a t :  

-  on  said  p la t form  (D)  at  l e a s t   three   o p e r a t i v e   un i t s   are  l o c a t e d ,  

r e s p e c t i v e l y   washing  un i t   with  washing  nozz le s   (13),  s a n d b l a s t i n g  

uni t   with  s a n d b l a s t i n g   guns  (8)  provided  with  d u s t  r e c o v e r y   means 

(10),  and  p a i n t i n g   uni t   on  t r o l l e y   means  which  moves  backwards  and 

forwards  at  one  side  of  the  p la t fo rm  (11)  provided  with  r e s p e c t i v e  

spray  guns  ( 1 2 ) ;  

-  at  l e a s t   one  robot  compute r ized   con t ro l   and  programming  uni t   and 

d e t e c t i n g   means  of  the  s u r f a c e  t o   be  t r e a t e d   (15)  in  order  t o  

r e m o t e - c o n t r o l   and  move  a u t o m a t i c a l l y   or  by  ope ra to r   the  a b o v e -  

desc r ibed   assembly  for  per forming   the  washing,  s a n d b l a s t i n g   and 

p a i n t i n g   o p e r a t i o n s   on  the  c o r r e s p o n d e n t   b roads ide   surface   of  t h e  

vessel   concerned  ( S ) .  

2.  A  p la t form  as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  that   s a i d  

p l a t f o r m  s u p p o r t s   o p e r a t i n g   means  in  po lygona l   s t r u c t u r e   placed  (D) ,  

being  said  p a i n t i n g   un i t   (11,12)  at  one  s ide   p l a c e d .  

3.  A  p la t form  as  claimed  in  the  p reced ing   c la ims ,   c h a r a c t e r i s e d   i n  



tha t   the  p l a t f o r m   side  on  which  the  p a i n t i n g   un i t   is  i n s t a l l e d   i s  

the  l o n g e r   s ide ,   said  p l a t f o r m   having  o p e r a t i n g   means  in  r e c t a n g u l a r  

a d j a c e n t   p o s i t i o n   p laced ,   and  wherein  at  the  a d j a c e n t   side  of  t h e  

p a i n t i n g   un i t   at  l e a s t   one  of  the  o ther   o p e r a t i v e   washing  a n d / o r  

s a n d b l a s t i n g   un i t   is  p l a c e d ,   said  p la t form  being  r o t a t a b l e   in  o r d e r  

to  p r e s e n t   in  o p e r a t i n g   c o n d i t i o n   e i t h e r   one  s ide   or  the  o t h e r  

r e s p e c t i v e l y .  

4.  A  p l a t f o r m   as  claimed  in  the  p reced ing   c la ims ,   c h a r a c t e r i s e d   i n  

tha t   the  u n i t s   for  s t o r a g e   and  r e s p e c t i v e   conveyance  of  t h e  

t r e a t m e n t   m a t e r i a l s   ( 4 , 5 , 6 , 7 )   are  placed  near   sa id   t r a n s l a t i o n  

t r o l l e y   s t r u c t u r e   ( B ) .  

5.  A  p l a t f o r m   as  claimed  in  the  p receding   c la ims ,   c h a r a c t e r i s e d   i n  

tha t   the  u n i t s   for  s t o r a g e   and  r e s p e c t i v e   conveyance  of  t h e  

t r e a t m e n t   m a t e r i a l s   ( 4 , 5 , 6 , 7 )   are  placed  on  a  t ender   c o n n e c t e d  

unhookable   (B')  to  said  t r a n s l a t i o n   t r o l l e y   s t r u c t u r e   (B) .  

6.  A  p l a t f o r m   as  claimed  in  the  p reced ing   c la ims ,   c h a r a c t e r i s e d   i n  

tha t   the  movement  c o n t r o l   means  of  the  assembly  are  placed  on  s a i d  

t r a n s l a t i o n   t r o l l e y   s t r u c t u r e   (B) .  

7.  P l a n t   for   washing,  s a n d b l a s t i n g   and  p a i n t i n g   in  s h i p b u i l d i n g   o r  

dry  dock  (A)  for  middle  and  la rge   s ize   ve s se l s   (S),  c h a r a c t e r i s e d   i n  

tha t   s a i d   p l a n t   compr ises   at  l e a s t   one  robot   p l a t fo rm  s t r u c t u r e  

a c c o r d i n g   to  the  f e a t u r e s   as  claimed  in  p reced ing   claims  sa id   r o b o t  

p l a t f o r m   s t r u c t u r e   being  p l a c e a b l e   on  h o r i z o n t a l   guides   (I)  of  t h e  

s ides   of  s a id   dock  ( A )  .  

8.  Method  and  p l an t   for  washing,  s a n d b l a s t i n g   and  p a t t i n g   us ing  a t  

l e a s t   one  r obo t   p l a t fo rm  accord ing   to  the  f e a t u r e s   of  p r e c e d i n g  



cla ims,   c h a r a c t e r i s e d   in  that   said  method  and  p l an t   c o m p r i s e   t h e  

fo l l owing   phases  wi thout   the  presence  of  labor  on  the  p l a t f o r m   f o r  

the  t r e a t m e n t   of  the  ves se l   s u r f a c e :  

-  Washing  p h a s e  

At  the  s t a r t   of  the  working  cycle,   each  robot  p l a t f o r m   can  be  

p o s i t i o n e d   in  any  point   of  the  vesse l   b r o a d s i d e .  C o r r e c t   p o s i t i o n i n g  

is  ensured   by  s u i t a b l e   t r a c e r   po in t s   placed  on  the  mobile  p l a t f o r m .  

Upon  go  message  the  motor  pump  uni t   begins  to  ope ra te   and  the  p l a n t  

begins  the  washing  o p e r a t i o n   by  p re s su re   water,   moving  l eng thwi se   a t  

p r e d e t e r m i n e d   speed.  Such  l o n g i t u d i n a l   movement  c o n t i n u e s   to  c o v e r  

the  whole  p r ede t e rmined   d i s t a n c e .   At  th is   moment  the  mobile  p l a t f o r m  

lowers  a u t o m a t i c a l l y   by  a  convenient   l e n g t h  s o   as  to  ensure  by  t h e  

s u c c e s s i v e   t r ave l   in  oppos i t e   d i r e c t i o n   complete  s u p e r  i m p o s i t i o n  

with  the  p o r t i o n   a l ready   washed.  Such  o p e r a t i o n s   r e p e a t   c y c l i c a l l y  

to  the  complete  v e r t i c a l   cover ing  of  the  determined  l eng th .   The 

f i r s t   cyc le   being  completed,   the  machine  t r a n s l a t e s   and  p o s i t i o n s   a t  

the  s u c c e s s i v e   c y c l e .  

-  S a n d b l a s t i n g   p h a s e  

The  washing  cycle  being  completed,   t h e  m a c h i n e   is  p o s i t i o n e d   f o r  

s t a r t i n g   the  s a n d b l a s t i n g   phase.  The  s a n d b l a s t i n g   head  (8)  is  p l a c e d  

at  the  same  side  of  the  mobile  p la t form  where  the  washing  n o z z l e s  

(13)  are  mounted.  Upon  go  message  the  so lenoid   valves   c o n t r o l l i n g  

the  i n l e t   of  a i r - g r i t   mixture  open  and  the  p l an t   s t a r t s   t h e  

s a n d b l a s t i n g   o p e r a t i o n   with  a l l   the  nozzles  working  im  a c c o r d a n c e  

with  the  same  o p e r a t i n g   cycle  as  descr ibed   for  the  washing  p h a s e .  

The  nozz l e   ho lder   head  is  housed  within  a  metal  cover ing   case  ( 10 ) ;  

the  i n t e r i o r   of  said  case  is  c o n s t a n t l y   vacuum  in  order   to  a v o i d  

o u t l e t   of  dusts  and  recover   p a r t i a l l y   the  sand  u s e d .  

-  P a i n t i n g   p h a s e  

The  s a n d b l a s t i n g   cycle  being  completed,  the  whole  p l a t fo rm  (D) 

r o t a t e s   by  90°  thus  p r e s e n t i n g   the  longer  side  p a r a l l e l   to  t h e  



v e s s e l   b r o a d s i d e .   On  t h i s   po r t ion   of  the  p l a t f o r m   a  frame  is  p l a c e d  

comple te   with  r a i l s   on  which  a  t r o l l e y   (11)  runs  s u p p o r t i n g   two 

spray   guns  for   a i r l e s s   spraying   (12).  At  the  s t a r t   of  the  working  

cyc le   the  machine  is  p o s i t i o n e d   on  one  edge  of  the  ves se l   b r o a d s i d e .  

Upon  go  message  the  t r o l l e y   t r a n s l a t e s ,   sp r ay ing   l eng thwise   t h e  

v e s s e l   b r o a d s i d e   for  a  p o r t i o n   equal  to  the  working  s t roke   of  s a i d  

t r o l l e y   (about   3  m e t e r s ) .   The  coat   being  completed ,   the  whole 

machine  lowers   along  the  same  path  for  a  p o r t i o n   equal  to  the  l e n g t h  

sp rayed   in  one  coat .   At  th i s   moment,  the  t r o l l e y   t r a n s l a t e s ,   s t i l l  

s p r a y i n g ,  i n   o p p o s i t e   d i r e c t i o n .   The  cycle   r e p e a t s   as  far  as  the  end 

of  the  v e r t i c a l   path  along  the  vesse l   b r o a d s i d e ;   the  same  cycle  i s  

then   r e p e a t e d   on  a  path  ad j acen t   the  p r e c e d i n g   one.  Working  on 

rounded  p o r t i o n s   in  l o n g i t u d i n a l   d i r e c t i o n   is  c o r r e c t e d   by  r o t a t i n g  

the  mobile   p l a t f o r m   c o n t r o l l e d   by  t r a n s d u c e r s .  

-  Working  on  rounded  s u r f a c e s  

With  r e s p e c t   to  rounded  p o r t i o n s   in  v e r t i c a l   d i r e c t i o n ,   t h e  

s a n d b l a s t i n g   nozz les   are  p o s i t i o n e d   by  p r e d e t e r m i n e d   i n c l i n a t i o n  

upward,  whenever  the  lower  sensor   of  the  s a n d b l a s t i n g   head  s i g n a l s  

t h a t   the  s u r f a c e   to  be  pa in t ed   is  too  remote  from  the  working 

d i s t a n c e .  

Udine,  June  28,  1985 
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