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DE S CR IP T IO N  

 

T I TLE  OF  I NV E N TI ON  

 

ROTARY DE VI CE  A ND  S P RAY D E VICE  5  

 

TE C H NI CA L F IE LD  

[ 000 1 ]  

 An  e mbo d i men t  o f  t he  p re se n t  d i sc lo su re  re la tes  t o  a  

ro ta r y  d ev i ce  an d  a  the rma l  s p ray ing  a ppa ra tus .  10  

 

B AC KG ROU N D  A R T 

[ 000 2 ]  

 A t he rma l  s p ray i n g  d ev i c e  i s  kno w n  in  wh ic h  a  f i l m - f o rm ing  

ma te r ia l  su ch  a s  a  me ta l  o r  a  c e ram ic  i s  h ea ted  t o  be  me l t ed  o r  15  

b rough t  i n t o  a  s t a te  c los e  t o  me l t i ng  (s e mi -m o l t e n ) ,  and  t he  f i l m -

fo rm ing  ma t e r ia l  t ha t  i s  me l ted  o r  b rough t  i n to  t he  s em i - mo l t en  

s t a te  i s  sp ray ed  on to  a  b as e  ma te r ia l ,  t he reb y  f o r m ing  a  f i l m  o f  

the  f i l m - f o r m in g  ma te r ia l  on  a  b ase  ma te r i a l .   F o r  ex amp le ,  

Pa te n t  L i t e ra t u re  1  and  Pa ten t  L i t e ra tu re  2  d i s c l os e  a  t h e rma l  20  

sp ra y ing  d ev i ce  i n  wh i ch  a  wo rkp i ec e  i s  r o ta ted ,  a nd  a  mo l t e n  

me ta l  i s  ad he red  t o  a  s u r f a ce  t he re o f  t o  f o rm a  me ta l  c oa t in g  

l ay e r.  

 

CITATIO N L IS T  25  

PATE NT  L ITE R AT URE  

[ 000 3 ]  

 Pa te n t  L i t e ra tu re  1 :  J apa nes e  un exa m in ed  u t i l i t y  mo de l  
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app l i c a t i o n  pub l i c a t i on  No .  S 58 -35 961  

 Pa te n t  L i te ra tu re  2 :  J apa ne se  la id -open  p a ten t  p ub l i ca t i on  

No .  S 58 -0397 72  

 

SU MMARY OF IN VE NT IO N 5  

TE C H NI CA L P RO B LE M  

[ 000 4 ]  

 The  p ro pe r t i es  o f  a  f i l m  f o rmed  by  th e rma l  sp ray  a re  

g rea t l y  a f f ec ted  by  t he  c ond i t i ons  a t  t he  t i me  o f  f i l m  f o rma t ion .   

One  o f  t he  c ond i t io ns  i s  t he  t e mpe ra tu re  o f  a  b as e  ma te r ia l  on  10  

wh i c h  the  f i l m  i s  fo rmed .   I n  a  th e rma l  sp ray  p ro ce ss ,  the  f i l m -

fo rm ing  ma te r ia l  i n  a  mo l t en  s t a te  o r  a  se m i -mo l ten  s t a t e  i s  

sp ra ye d ,  so  t ha t  t he  ba se  ma te r i a l  b ec ome s  ho t .   Whe n  t h e  

the rma l  sp ra y  i s  c omp l e ted ,  t he  t e mpe ra tu re  o f  t he  ba se  ma te r i a l  

dec rea se s .   Wh en t he  t empe ra tu re  o f  t h e  b a se  ma te r i a l  15  

dec rea se s ,  t he rm a l  s t r es s  i s  ge n e ra te d  in  t he  b a se  ma te r ia l ,  

cau s ing  p rob l e ms  su ch  as  t he  f i l m  pee l i ng  o f f  f r o m a  su r fa ce  o f  

the  ba se  ma te r ia l ,  a nd  c ra c ks  o cc u r r i ng  i n  th e  f i l m .  

[000 5 ]  

 I t  i s  an  ob j ec t  o f  embod i me n ts  o f  t he  p res en t  d i s c lo su re  t o  20  

p rov id e  a  r o ta r y  dev i c e  and  a  the rma l  s p r ay ing  appa ra tus  

cap ab le  o f  re du c in g  t h e rma l  s t re ss  o f  the  bas e  ma te r ia l  and  

p rev en t i ng  pe e l i ng  o f  t he  f i lm  f r o m th e  bas e  ma te r ia l  a nd  

c ra ck i ng  o f  t h e  f i l m .  

 25  

SOL UTION  TO  P RO B LE M  

[ 000 6 ]  

 A ro ta r y  de v i ce  a cc o rd ing  t o  an  e mbod i men t  o f  t he  p re se n t  
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d i s c l os u re  co mp r i se s  a  ro ta r y  s t age  d e tach ab l y  s up po r t i ng  a  

bas e  ma te r ia l  h av ing  an  in le t ,  an  o u t l e t ,  and  a  f l o w  pa th  

con nec t in g  t h e  i n l e t  a nd  t he  o u t le t  o f  a  l iq u id  a t  a  p rede te rm ined  

te mpe ra tu r e ,  t h e  ro ta r y  s tag e  h av ing  a  l i qu id  sup p l y  po r t  

sup p ly in g  t he  l i q u i d  to  th e  ba se  ma te r ia l  an d  a  l i qu id  d i sc ha rg e  5  

po r t  d i s c ha rg in g  t h e  l i q u id  f ro m th e  ba se  ma te r ia l ,  a  ro ta r y  

sup po r t  s uppo r t i n g  t he  ro ta r y  tab le ,  t h e  ro ta ry  su ppo r t  ha v in g  a  

f i r s t  p ipe  c onn ec ted  t o  t he  l i qu i d  s upp ly  po r t  a nd  a  se c on d  p ip e  

con nec te d  to  t h e  l i q u i d  d i s cha rge  p o r t  i ns id e ,  a  ro ta r y  mec han i s m 

ro ta t i ng  t he  ro ta r y  s uppo r t  an d  a  l i qu id  s upp ly  pa r t  s upp ly i ng  t he  10  

l i qu i d  t o  t he  ba se  ma t e r i a l .  

[ 000 7 ]  

 A the rma l  sp ra y in g  ap pa ra tu s  ac c o rd in g  to  an  e mbo d i me n t  

o f  t he  p res en t  d i s c los u re  co mp r i se s  t he  ro ta r y  d ev i c e  de sc r i bed  

abov e  and  a  t h e r ma l  s p ra y  g un .  15  

 

A DVA NTAGEO US  E FF E CTS OF  I N VE NTION  

[ 000 8 ]  

 Ac co rd i ng  to  an  embod i me n t  o f  th e  p re se n t  d i sc l os u re ,  i t  

i s  po s s ib le  t o  p rov ide  a  ro ta r y  d ev i ce  a nd  a  t he r ma l  sp ray i ng  20  

appa ra tu s  ca pab l e  o f  red uc i ng  the rma l  s t re ss  o f  a  b ase  ma te r ia l  

and  p re ven t ing  p ee l i ng  o f  th e  f i lm  f ro m th e  ba se  ma te r ia l  an d  

c ra ck i ng  o f  t h e  f i l m .  

 

B RIEF  DE SC R IP TI ON OF  D RAW INGS  25  

[000 9 ]  

 F I G .  1  i s  a  d ia g ram  fo r  ex p l a in ing  a  c on f igu ra t i on  o f  a  

the rma l  sp ray in g  appa ra tu s  a c c o rd in g  to  an  em bod i me n t  o f  t he  
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p res en t  d i sc los u re .  

 F I G .  2  i s  a  d iag ra m fo r  e xp la i n ing  a  con f igu ra t i o n  o f  a  ba se  

ma te r ia l  a t ta che d  to  a  ro ta r y  d ev i c e  a cc o rd ing  t o  an  e mbod i men t  

o f  the  p re se n t  d i s c lo su re .  

 F I G .  3  i s  a  d iag ram s how ing  an  e xa mp le  o f  a  f l o w  pa th  o f  5  

a  l i qu id  a r ra nge d  in  a  ba se  m at e r i a l .  

 F I G .  4  i s  a  d ia g ram  fo r  ex p l a in ing  a  c on f igu ra t i on  o f  a  

l i qu i d  s up p ly  dev i c e .  

 F I G .  5  i s  a  g rap h  sh ow i ng  the  p ro g res s  o f  a  t empe ra tu re  

o f  a  bas e  ma te r i a l  bac k  su r f ac e  and  te mp e ra tu re s  o f  a  wa te r  10  

sup p ly  p o r t  an d  d i sc ha rge  po r t  o f  a  f l o w  pa t h  a r rang ed  i n  a  ba se  

ma te r ia l  i n  Ex a mp l e  1 .  

 

DE S CR IP T IO N O F E MBO DI ME NT S  

[ 001 0 ]  15  

 He re ina f te r,  e mb od imen ts  o f  t he  p res en t  d i sc l osu re  w i l l  be  

des c r ibe d  w i t h  r e fe ren ce  to  t he  d ra w ing s  an d  t h e  l i k e .   Ho we ve r,  

the  p res en t  i n ve n t ion  c an  be  i mp l em en ted  i n  ma ny  d i f f e ren t  

asp ec ts ,  and  sho u l d  n o t  be  con s t ru ed  as  b e ing  l i m i t ed  to  t he  

des c r ip t i on  o f  t he  embod i me n ts  e x emp l i f i ed  be lo w.   In  o rde r  t o  20  

ma ke  th e  de s c r ip t i o n  c lea re r,  the  d raw in gs  ma y  be  s c hema t i ca l l y  

re p re sen ted  w i t h  re sp ec t  t o  t he  w i d th ,  th i ck ne ss ,  s h ape ,  and  t he  

l i k e  o f  eac h  pa r t  as  co mpared  w i th  t he  a c t ua l  e mbo d i me n t ,  bu t  

a re  me re l y  ex am p l es ,  and  do  no t  l im i t  the  i n te rp re ta t i on  o f  t he  

p res en t  d i sc los u re .  25  

[00 11 ]  

 In  t h e  d ra w ing s ,  t he  w id th s ,  th i c kn es se s ,  shap es ,  and  t he  

l i k e  o f  t he  res pe c t i ve  po r t i o ns  may  be  s che ma t i ca l l y  re p re sen ted  
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in  c o mpar i s o n  w i t h  the  a c tua l  e mbo d imen ts  f o r  c l a r i t y  o f  

exp lana t ion ,  bu t  t he  d ra w ings  a re  me re l y  e xa mp l es ,  an d  do  no t  

l im i t  t he  i n t e rp re ta t i on  o f  the  p re sen t  i nv en t i on .   Fu r the rmo re ,  

i n  t h e  p r es en t  sp ec i f i ca t i on  an d  t h e  d ra w in gs ,  e l e men ts  h av i ng  

the  s a me  fun c t i ons  a s  t h os e  des c r i bed  w i th  r es pe c t  t o  t he  abov e -5  

des c r ibe d  d ra w in gs  a re  deno te d  b y  t he  sa me  re fe renc e  s ign s ,  

and  red und an t  des c r ip t i on s  t he reo f  ma y  be  om i t ted .   

Fu r t he rmo re ,  i n  t he  p res en t  sp ec i f i ca t i on  and  t he  d ra w in gs ,  t h e  

sa me  o r  s i m i l a r  p a r ts  a re  den o te d  by  t he  s am e re fe re nc e  s i gns  

o r  s im i l a r  re fe re n ce  s ig ns  ( r e fe re nc e  s ig ns  deno ted  by  A ,  B ,  a nd  10  

the  l i k e  a f t e r  num er a l s )  a nd  re pea t ed  de s c r i p t i o n  t h e reo f  may  be  

om i t t e d .  

[001 2 ]  

 In  t he  p res en t  sp ec i f i ca t i on ,  i n  th e  ca se  whe re  a  member  

o r  reg i on  i s  “ ab ove  (o r  be lo w ) ”  ano the r  me mbe r  o r  r eg i on ,  i t  15  

i nc lud es  the  c as e  whe r e  i t  i s  d i re c t l y  abo ve  (o r  be low )  t he  o the r  

me mbe r  o r  r eg ion ,  bu t  a l s o  t h e  c as e  wh e re  i t  i s  a bo v e  ( o r  be lo w )  

the  o the r  mem be r  o r  r eg i on ,  t ha t  i s ,  th e  ca se  wh e re  ano the r  

co mp onen t  i s  i n c lude d  be tween  abov e  (o r  be l o w )  t he  o t he r  

me mbe r  o r  re g ion .  20  

[001 3 ]  

 Fu r t he rmo re ,  i n  t he  p re sen t  sp ec i f i ca t i on ,  the  e xp re ss i ons  

“α  i n c lu de s  A ,  B  o r  C , ”  “α  in c lude s  an y  o f  A ,  B  and  C , ”  and  “α  

i n c lud es  on e  se le c ted  f r om a  g roup  co ns i s t i ng  o f  A ,  B ,  and  C ”  do  

no t  e x c lude  the  c ase  wh e re  α  i n c lu des  a  p lu ra l i t y  o f  co mb in a t io ns  25  

o f  A t o  C  u n l e ss  o the r w i se  sp ec i f i ed .   F u r t he rmo re ,  t he se  

exp res s ion s  d o  no t  e x c lude  the  ca se  whe re  α  i n c ludes  o the r  

e lem en ts .  
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[001 4 ]  

 He re ina f te r,  a  th e rma l  s p ray in g  ap pa ra t us  10  a c co rd i ng  t o  

an  embod i men t  o f  t he  p re sen t  d i s c los u re  w i l l  be  d es c r ibed  w i t h  

re fe re nc e  to  t he  d raw i ngs .  

[001 5 ]  5  

 F I G .  1  i s  a  d iag ram f o r  e xp l a i n ing  a  co n f ig u ra t i on  o f  the  

the rma l  sp ray i ng  appa ra t us  10  ac co rd ing  t o  a n  e mbod imen t  o f  

the  p res en t  d i s c lo su re .   The  the rma l  s p ray ing  appa ra tus  10  

i nc lud es  a  ro ta r y  dev i c e  100  t h a t  s uppo r t s  a  bas e  ma te r ia l  300 ,  

and  a  t he rm a l  s p ray  g un  2 00  t ha t  s p ray s  a  t h e r ma l  s p r ay  ma te r i a l  10  

on to  a  s u r fa ce  o f  the  ba se  ma te r ia l  300 .  

[001 6 ]  

 The  ro ta r y  dev i c e  10 0  in c lud es  a  f ra me  101 ,  a  ro ta r y  

sup po r t  1 03 ,  a  r o ta r y  s tag e  105 ,  a  l iqu i d  su pp l y  d ev i ce  ( l i qu id  

sup p ly  u n i t )  111 ,  an  a i r  c hu ck  de v i ce  113 ,  a nd  a  ro ta ry  15  

me ch an is m 117 .  

[001 7 ]  

 The  l i qu i d  su pp ly  dev i ce  111 ,  t he  a i r  c hu ck  d ev i ce  11 3 ,  and  

the  ro ta r y  me ch a n i s m 117  a re  i ns t a l l e d  on  th e  f ra me  101 .   Th e  

f r ame  101  ma y  be  a  hou s in g .  20  

[001 8 ]  

 The  l i qu id  su pp l y  de v i ce  111  su pp l i es  a  l i qu id  ad j us ted  t o  

a  p rede te rm in ed  t empe ra tu re  range  to  t he  b as e  ma te r ia l  3 00 .   I n  

add i t i on ,  the  l i qu id  s upp l y  de v i ce  111  c o l l ec ts  t he  l i qu id  

c i r c u l a ted  th roug h  t he  b as e  ma t e r ia l  300 ,  and  ad jus t s  th e  25  

co l l ec ted  l i qu id  a ga in  to  the  p rede te rm ine d  t e mp e ra tu re  ran ge .   

The  l i qu i d  su pp ly  de v i c e  111  s upp l i es  t he  l iqu id  to  the  ba se  

ma te r ia l  30 0  and  c o l l ec t s  the  l i qu i d  f r o m the  b as e  ma te r ia l  30 0  
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th rou gh  p ip es  (no t  sh own )  a r ra nge d  in  t h e  ro ta ry  s t age  10 5  an d  

the  ro ta ry  supp o r t  103 .   The  p i pes  ma y  be  a  ho l l o w-pa th  

a r ranged  in  t he  r o ta r y  s t age  10 5  a nd  t he  ro ta ry  sup po r t  103 .   A 

de ta i l ed  c on f ig u ra t i on  o f  th e  l i qu i d  sup p ly  d ev i ce  111  w i l l  be  

des c r ibe d  la te r.  5  

[001 9 ]  

 The  ro ta r y  me ch an is m 117  i s  co nne c te d  to  th e  ro ta r y  

sup po r t  103 ,  w h i ch  w i l l  be  d e sc r i bed  la t e r.   The  ro ta r y  

me ch an is m 117  inc lude s  a  d r i v i ng  dev i ce  s uc h  as  a  mo to r.   Th e  

ro ta r y  mec han i s m 117  ro ta te s  t he  ro ta r y  s tag e  105 ,  wh i c h  i s  f i x ed  10  

to  t he  ro ta r y  s up po r t  10 3 ,  a ro und  t he  ro ta r y  s uppo r t  103  a s  an  

ax i s .  

[002 0 ]  

 The  a i r  ch uc k  dev i c e  113  v ac uu m- c huc k s  th e  ba se  ma te r ia l  

300  f o rme d  a t  l e as t  i n  pa r t  o f  a  p o rou s  ma te r ia l  t h ro ugh  a  p i pe  15  

( su c t i on  p i pe ,  no t  s ho wn )  a r ra nge d  in  t he  ro ta r y  s t age  105  an d  

the  ro ta r y  su ppo r t  103 ,  and  f i x es  t he  bas e  mat e r ia l  300  on  t he  

ro ta r y  s t ag e  10 5 .   Th e  p ip e  may  be  a  ho l l ow -pa th  a r ranged  in  

the  ro ta r y  s tag e  105  an d  t h e  ro t a r y  s upp o r t  1 03 .   The  a i r  c huc k  

dev i ce  113  ma y  i nc lud e  a  v ac uum pu mp  con ne c te d  t o  t he  p ipe  20  

a r ranged  in  t he  ro ta r y  sup po r t  103 .  

[002 1 ]  

 The  ro ta r y  su pp o r t  103  sup po r t s  t h e  ro t a ry  s ta g e  105 ,  

wh i c h  w i l l  be  de s c r ibed  la te r.   A l t hough  n o t  s ho wn ,  a  p i pe  ( f i r s t  

p ipe )  fo r  s up p ly i n g  a  l i qu id  f ro m the  l i qu id  s upp l y  d ev i c e  111  t o  25  

the  ba se  ma te r ia l  300 ,  a  p i pe  ( se con d  p ipe )  f o r  c o l l e c t i ng  t he  

l i qu i d  c i r cu la ted  t h rou gh  t he  b as e  ma te r i a l  300  t o  the  l i q u id  

sup p ly  de v i c e  111 ,  an d  a  p ipe  ( su c t i o n  p ip e )  c onn ec ted  t o  t he  a i r  
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chu c k  de v i c e  113  a re  a r ran ged  ins ide  t he  ro ta r y  s uppo r t  103 .   

The se  p ip es  ma y  be  ho l l o w  p as se s  a r rang ed  in s i d e  t he  ro ta ry  

sup po r t  10 3 .   T h e  f i r s t  p ipe ,  the  se con d  p ip e ,  an d  t he  s uc t i on  

p ipe  a r range d  in s id e  t h e  ro ta r y  sup po r t  103  a re  con nec t ed  t o  t he  

l i qu i d  su pp l y  de v i ce  111  and  the  a i r  c hu ck  d ev i ce  11 3  v ia  a  ro ta r y  5  

j o in t  115 ,  re spe c t i ve l y.  

[002 2 ]  

 The  ro ta ry  s up po r t  103  i s  co nne c te d  t o  t he  ro ta r y  

me ch an is m 117 .   T he  ro ta r y  supp o r t  10 3  f un c t io ns  as  a  s ha f t ,  

and  is  cap ab le  o f  r o t a t i ng  the  ro t a r y  s ta ge  105  and  t he  ba se  10  

ma te r ia l  300  mou n ted  on  t h e  ro ta r y  s ta ge  105  a rou nd  t he  l o ng  

ax i s  d i r ec t i on  o f  t he  ro ta r y  su ppo r t  103 .  

[002 3 ]  

 The  ro ta r y  sup po r t  1 03  may  ha ve  a  con ne c t in g  po r t i o n  10 7  

con nec te d  t o  the  ro ta r y  s t age  105 .   Th e  c onne c t ing  po r t i on  107  15  

ma y  b e  c onne c ted  t o  a  po s i t i on  c on t ro l  mec han i s m su c h  a s  a n  

ac tua to r.   I n  th i s  cas e ,  t he  conne c t ing  po r t i on  10 7  can  t i l t  t h e  

ro ta r y  s ta ge  10 5  and  t he  b as e  ma t e r ia l  300  moun ted  on  th e  ro ta r y  

s t age  105  a t  a  p r ede t e r m ined  an g l e  re la t i ve  t o  t he  t he rma l  s p ray  

gun  200 .  20  

[002 4 ]  

 The  ro ta r y  s tage  10 5  i s  f i xed  t o  the  ro ta ry  sup po r t  1 03 .   

The  ro ta r y  s t age  105  ma y  b e  f i xed  t o  t he  ro ta r y  s uppo r t  103  t o  

be  t i l t ab le .   The  ro ta r y  s tag e  105  de ta c hab l y  s uppo r t s  t he  ba se  

ma te r ia l  3 00 .   I n  a  the rma l  sp ra y  p roc es s ,  the  r o ta r y  s tag e  105  25  

ro ta te s  to ge the r  w i t h  th e  ba se  ma te r ia l  300  by  the  ro ta r y  s upp o r t  

103  conn ec ted  t o  t he  ro ta r y  me cha n i s m.   In  t h i s  c as e ,  th e  ro ta r y  

s t age  105  m ay  be  t i l t e d  a t  a  p rede te rm in ed  ang le  re l a t i v e  t o  t he  
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the rma l  s p r ay  gu n  200  th a t  sp ray s  t he  t he rma l  s p ra y  ma te r ia l  

on to  the  ba se  ma te r ia l  3 00 .   A l t hough  no t  sh ow n ,  a  l i qu i d  su pp ly  

po r t  con ne c te d  t o  a  f i r s t  p ipe  a r ran ged  in  t he  ro ta r y  s up po r t  103  

and  su pp ly ing  th e  l i qu id  supp l i ed  th rough  t he  f i r s t  p ipe  t o  t he  

bas e  ma te r i a l  3 0 0 ,  and  a  l i q u i d  d i sc ha rg e  po r t  connec ted  to  t h e  5  

se con d  p ipe  a r ra nged  i n  t h e  ro ta r y  s upp o r t  103  an d  d i s ch a rg ing  

the  l i q u i d  c i r c u l a t ed  th roug h  t h e  ba se  ma te r ia l  300  a re  a r ran ged  

in  t h e  r o ta r y  s t age  1 05 .   The  l i q u i d  s up p ly  po r t  i s  a r rang ed  t o  

be  a l i gned  w i t h  t he  f i r s t  p i pe  and  an  in l e t  (30 3 )  a r ranged  in  t he  

bas e  ma te r ia l  3 00  d es c r ibe d  la te r.   S i m i la r l y,  the  l i qu i d  10  

d i s cha rg e  p o r t  i s  a r ran ged  to  be  a l i gned  w i t h  t he  se con d  p ip e  

and  an  ou t l e t  ( 30 5 )  a r ranged  in  t h e  ba se  mat e r ia l  3 00  d es c r ibe d  

be low.  

[002 5 ]  

 F I G .  2  i s  a  d iag ram f o r  e xp l a i n ing  a  co n f ig u ra t i on  o f  the  15  

bas e  ma te r i a l  3 00 .   Th e  ba se  ma te r ia l  300  i s  moun ted  o n  t h e  

ro ta r y  s t age  10 5  o f  t he  ro t a r y  de v i c e  1 00 .   F o r  e xa mp le ,  t h e  

bas e  m ate r i a l  30 0  in c lud es  a  me ta l  ma te r ia l  s uc h  as  a lu m in um 

(A l ) .   A t he rma l  s p ra y  f i l m  20 1  i s  f o r me d  on  t he  b ase  ma te r i a l  

300  b y  t h e  th e rma l  s p ra y  ma t e r i a l  s p ray ed  f ro m the  t he rma l  s p ray  20  

gun  2 0 .   A s  s ho wn  i n  F IG .  2 ,  a  f l ow  pa t h  30 1  f o r  c i r cu la t i ng  t he  

l i qu i d  su pp l i ed  f r om the  l i qu i d  su pp ly  d ev i ce  111  i s  a r ran ged  

ins ide  t he  ba se  ma te r ia l  30 0 .  

[002 6 ]  

 F I G .  3  i s  a  d ia g ram s ho w ing  an  e xa mp le  o f  t he  f l o w  pa t h  25  

301  a r ranged  in  t he  ba se  mat e r ia l  300 .   F IG .  3  i s  a  d iag ra m o f  

the  ba se  ma te r i a l  300  v i ew ed  f ro m the  ba c k  s u r fa ce  s id e  whe re  

the  t he rma l  sp ra y  f i l m  2 01  i s  no t  f o rmed .   Th e  f l ow  p a t h  301  
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inc lud es  an  in le t  303  t ha t  r ec e iv es  the  s up p ly  o f  t he  l i qu i d  f r om  

the  l i qu id  s upp l y  dev i ce  111 ,  an d  an  o u t le t  305  t ha t  re tu rn s  th e  

l i qu i d  c i r c u la ted  i n  t he  ba se  ma te r i a l  300  a long  t he  f l o w  pa th  30 1  

to  th e  l i q u id  s upp l y  de v i c e  111 .   T he  i n l e t  303  i s  c onne c ted  to  a  

l i qu i d  sup p l y  po r t  119  ( se e  F IG .  2 )  a r ranged  i n  t he  ro ta r y  s t age  5  

105  and  con nec te d  t o  t he  f i r s t  p i pe  a r range d  i n  t he  ro ta ry  s uppo r t  

103 .   The  o u t le t  305  i s  co nne c ted  to  a  l i qu id  d is ch a rg e  po r t  121  

( see  F I G.  2 )  c onn ec ted  to  the  s ec o nd  p i pe  a r ranged  in  t he  ro ta ry  

sup po r t  103 .   I n  the  ca se  wh e re  th e  bas e  ma te r ia l  300  i s  c i r c u la r,  

as  sho wn  i n  F IG .  3 ,  t h e  f l o w  pa th  301  i s  p re fe rab l y  a r r ange d  in  10  

the  en t i r e  b as e  ma te r ia l  300  a lon g  the  c i r cu mfe re n t ia l  d i r ec t i o n  

o f  th e  ba se  ma te r ia l  300 .   A l t hou gh  t he  ca se  wh e re  t he  b as e  

ma te r ia l  300  i s  c i r cu la r  i s  shown  in  F IG .  3 ,  t h e  s hap e  o f  the  ba se  

ma te r ia l  30 0  i s  n o t  l im i t ed  t o  a  c i r cu la r  s hap e .  

[002 7 ]  15  

 A t  l eas t  a  po r t i on  o f  the  ba se  ma t e r ia l  300  i s  fo rmed  o f  a  

po rous  ma te r ia l  3 02 .   Fo r  ex a mp le ,  t he  p o rou s  ma te r ia l  30 2  may  

be  a  po ro us  ce ra m i c  w i th  a  po re  s i ze  o f  10  t o  200  μm.   A th rough  

ho le  307  co nnec ted  t o  t he  su c t i on  p ipe  a r ran ged  i n  t he  ro ta r y  

sup po r t  10 3  and  con ne c te d  t o  the  a i r  ch uc k  de v i c e  113  ma y  b e  20  

a r ranged  i ns i de  t he  ba se  ma te r ia l  30 0 .   The  t h rou gh  ho le  3 07  

con nec t s  to  the  p or ou s  ma te r ia l  302  po r t i on  o f  t he  b ase  ma te r ia l  

300 .   In  a dd i t i on ,  th e  ba se  ma te r ia l  30 0  o f  t he  p res en t  

embod i me n t  i s  n o t  l i m i ted  to  th i s ,  and  t he  b as e  ma t e r ia l  300  m ay  

no t  i n c lude  a  p o rous  ma te r ia l .   I n  th i s  c as e ,  t he  b ase  ma te r ia l  25  

300  can  be  f i xe d  t o  t he  ro ta r y  s t age  105  by  a  f i x i ng  t oo l  su ch  a s  

a  s c re w.  

[002 8 ]  
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 The  l i qu id  su pp l y  de v i ce  111  s upp l i e s  a  l i q u id  a t  a  

p rede te rm ine d  t empe ra t u re  t o  t he  bas e  ma te r ia l  3 00  m oun ted  on  

the  ro ta r y  s t age  105 .   He re ina f te r,  a  c on f igu ra t i on  o f  t he  l i qu id  

sup p ly  de v i ce  111  w i l l  be  de s c r ibed  w i t h  r e f e ren ce  to  F IG .  4 .  

[002 9 ]  5  

 F I G .  4  i s  a  d i ag ra m fo r  e xp la in ing  t he  con f igu ra t i on  o f  t he  

l i qu i d  s upp ly  d ev i c e  111 .   T he  l i qu id  s upp l y  de v i c e  111  in c l udes  

a  ho t -wa te r  t an k  401 ,  a  co l d -w a te r  t ank  403 ,  a  he a t  ex ch ang e r  

405 ,  a  D I  wa te r  supp l y  d ev i ce  40 7 ,  an d  a  s upp l y  un i t  4 09 .   I n  

the  p res en t  emb od i me n t ,  an  e xa mp le  i n  wh ic h  wa te r  i s  us ed  as  a  10  

l i qu i d  us ed  fo r  a d j us t i ng  t he  te mpe ra tu re  o f  the  b ase  ma te r ia l  

300  w i l l  be  de s c r ib ed .   The  ro ta r y  sup po r t  103  an d  t he  ro ta r y  

s t age  105  a re  n o t  sh own  i n  F I G.  4 .  

[003 0 ]  

 The  ho t -w a t e r  t a n k  40 1  t empo r a r i l y  s t o res  ho t  wa te r  t o  b e  15  

sup p l i ed  t o  the  b ase  ma te r ia l  30 0 .   Th e  ho t  wa te r  s t o red  in  th e  

ho t -wa te r  t an k  40 1  i s  ma in ta in ed  a t  a  te mp e ra tu re  o f  abou t  20 ° C  

to  1 20° C.   The  ho t -w a te r  ta nk  401  has  a  hea te r  411  f o r  

ma in ta in ing  t he  t empe ra tu re  o f  t he  s t o red  ho t  wa t e r.   T he  ho t -

wa te r  t an k  401  s upp l i es  h o t  w a te r  t o  the  s upp l y  un i t  40 9 .   Th e  20  

ho t -wa te r  t ank  401  co l l e c t s  th e  l i qu id  c i r cu l a te d  th ro ugh  th e  ba se  

ma te r ia l  30 0 ,  an d  supp l i es  a  po r t i on  o f  the  l i qu i d  t o  t he  co ld -

wa te r  tan k  403 .   The  l i qu id  c i r cu la ted  th ro ugh  t h e  b ase  ma te r ia l  

300  i s  c o l l e c t ed  i n  t he  h o t - wa te r  t a nk  40 1  v i a  the  l i q u i d  d i s ch a rge  

po r t  a r ra nge d  i n  t he  ro t a r y  s t age  1 05  and  th e  se con d  p ipe  25  

a r ranged  in  t he  ro ta r y  supp o r t  10 3 .   Th e  ho t -wa t e r  tan k  4 01  i s  

con nec te d  t o  t h e  se con d  p ip e  a r ra nged  in  t he  ro ta r y  sup po r t  10 3  

v ia  t he  ro ta ry  j o i n t  11 5 ,  a nd  co l l e c t s  th e  l i qu id  c i r cu l a ted  th ro ugh  
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the  ba se  ma te r ia l  300  v ia  the  ro ta r y  j o i n t  115 .  

[003 1 ]  

 The  c o ld -wa te r  t ank  40 3  t e mpo ra r i l y  s t o r es  c o ld  w a te r  t o  

be  s upp l i e d  t o  t h e  bas e  ma te r ia l  3 00 .   The  c o ld  wa te r  s t o red  in  

the  c o l d - wa t e r  ta nk  403  i s  ma in ta i ned  a t  a  no rma l  t empe ra tu re  5  

(a bou t  2 0 °C  to  a bou t  35 °C ) .   T he  co ld - wa te r  t an k  403  su pp l i es  

co ld  w a te r  t o  t he  su pp l y  un i t  409 .   In  add i t i on ,  th e  c o ld -wa te r  

tan k  4 03  rec e iv es  the  supp l y  o f  ho t  wa te r  f r o m th e  h o t -w a te r  t ank  

401 .   The  co ld -wa te r  t an k  403  supp l i es  wa te r  i nc lud ing  t he  

sup p l i ed  h o t  wa te r  to  t he  he a t  e xc hange r  405 .   Co ld  w a te r  i s  10  

sup p l i ed  t o  t h e  c o ld -wa te r  t an k  403  f r o m th e  he a t  e x c hang er  405 .   

In  a dd i t i on ,  t he  c o l d -w a te r  t ank  4 03  ma y  sup p ly  th e  s t o red  co ld  

wa te r  to  t h e  D I  w a te r  s upp l y  d ev i c e  40 7 .  

[003 2 ]  

 Wate r  i s  s upp l i e d  t o  the  hea t  ex ch ange r  405  f ro m the  co l d -15  

wa te r  t an k  403 .   The  h ea t  e xc ha nge r  4 05  coo l s  t he  s upp l i e d  

wa te r  and  re tu rn s  t he  coo le d  wa t e r  t o  t he  c o ld -wa te r  t ank  403 .   

The  he a t  e xc han g er  40 5  ma y  be  a  r ad ia t o r.  

[003 3 ]  

 The  D I  wa te r  sup p l y  dev i c e  4 07  pu r i f i e s  the  wa te r  s upp l i ed  20  

f r om the  co ld -wa te r  t ank  4 03 .   The  D I  wa te r  s upp ly  de v i c e  407  

inc lud es  a n  i on  ex change  re s in .   The  D I  w a te r  supp l y  de v i c e  407  

re tu rn s  th e  wa te r  pu r i f i ed  by  t he  i o n  e xc han ge  res i n  t o  t he  c o ld -

wa te r  t an k  40 3 .   A c c o rd ing  to  a n  e mbod i men t ,  t he  D I  wa te r  

sup p ly  dev i c e  407  may  be  om i t t ed  f ro m the  c on f i gu ra t i on  o f  t he  25  

l i qu i d  s up p ly  dev i c e  111 .  

[003 4 ]  

 Ho t  wa t e r  i s  s upp l i ed  f ro m th e  ho t -wa te r  t ank  4 01  a nd  co l d  
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wa te r  f r o m th e  c o ld -wa te r  tan k  403  to  th e  s upp l y  un i t  409 .   Th e  

sup p ly  un i t  409  m ix es  the  sup p l i e d  h o t  wa t e r  and  co ld  wa te r  t o  

ad jus t  t he  ho t  wa te r  to  a  p red e te rm in ed  t e mpe ra tu re ,  a nd  

sup p l i es  the  ho t  wa te r  t o  t he  ba se  ma te r ia l  30 0  v ia  the  f i r s t  p i pe  

a r ranged  in  th e  ro ta r y  sup po r t  103  and  t he  l i qu i d  s upp l y  p o r t  5  

a r ranged  in  t h e  ro ta r y  s t age  105 .   The  t empe ra tu re  o f  th e  h o t  

wa te r  to  be  ad ju s ted  i n  t he  supp l y  u n i t  409  i s  p re fe rab l y  i n  a  

ra nge  o f  85 ° C o r  h ighe r  an d  12 0°C o r  lo we r.   T he  su pp ly  un i t  

409  i s  co nne c t ed  to  t he  f i r s t  p ipe  a r ra nged  in  th e  ro t a r y  s uppo r t  

103  v ia  the  ro ta r y  jo in t  11 5 ,  and  s upp l i e s  t he  t empe ra tu re -10  

ad jus te d  ho t  wa te r  t o  th e  ba se  ma te r ia l  300  v ia  th e  ro ta r y  j o in t  

115 .  

[003 5 ]  

 The  sup p l y  un i t  4 09  may  inc lude  a  p res su r i z ing  d ev i c e .   I n  

the  ca se  whe re  t he  t em pe ra tu re  o f  th e  ho t  w a t e r  s upp l i ed  to  a  15  

bas e  ma te r ia l  10 9  i s  a d ju s te d  t o  be  h ig he r  tha n  100 °C ,  t he  

te mpe ra tu r e  o f  t he  h o t  wa t e r  ca n  be  ad ju s t ed  to  b e  h ighe r  th an  

100°C  b y  p res su r i z ing  th e  ho t  wa te r  w i t h  t he  p res su r i z ing  de v i c e .  

[003 6 ]  

 I f  t h e  te mp e ra t u r e  d i f f e renc e  be twe en  th e  ba se  ma te r ia l  20  

300  du r in g  t he  th e rma l  sp ra y  p roc es s  i n  wh i ch  the  t he rma l  s p r ay  

ma te r ia l  i n  a  mo l t en  s ta t e  o r  a  se m i -mo l ten  s t a te  i s  s p ray ed  f r om 

the  t he rma l  sp ray  gu n  20  a nd  a f t e r  t he  t he r ma l  sp ra y  is  

co mp le te d  i s  l a rg e ,  t he re  i s  a  p os s ib i l i t y  tha t  a  t he r ma l  s t r es s  i s  

gene ra te d  i n  t he  bas e  ma t e r ia l  30 0 ,  t he  t he r ma l  sp ra y  f i l m  201  25  

i s  pee l ed  o f f  f r o m  the  s u r f a ce  o f  t h e  b as e  ma t e r ia l  3 00 ,  o r  c ra ck s  

oc cu r  i n  the  t h e rma l  s p ra y  f i l m  201 .  

[003 7 ]  
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 In  th e  p res en t  embod i me n t ,  ho t  wa te r  ad ju s t ed  t o  a  

p rede te rm ine d  t e mp e ra tu re  i s  s up p l ie d  f r o m th e  l i qu id  supp ly  

dev i ce  111  t o  the  bas e  ma te r i a l  30 0 .   Th e  ho t  wa te r  s upp l i e d  t o  

the  ba se  ma te r ia l  300  c i r c u la tes  t h rough  t he  en t i re  b ase  ma te r i a l  

300  a l ong  th e  f l o w  p a th  301  f o rmed  in  t he  bas e  ma te r ia l  300 .   5  

The  h o t  w a t e r  f l o w ing  t h rough  th e  f l o w  pa th  30 1  re ce i ve s  hea t  

f r om the  b as e  ma te r ia l  300  w h ic h  b ec om es  ho t  du r ing  t he  t h e rma l  

sp ra y  p roc es s ,  a nd  supp r es se s  t h e  te mpe ra tu re  r i s e  o f  t h e  b as e  

ma te r ia l  30 0 .   Tha t  i s ,  the  h o t  wa t e r  s upp l i ed  to  t he  ba se  

ma te r ia l  300  f unc t i ons  as  a  he a t  me d ium.   Th e re fo re ,  the  10  

te mpe ra tu r e  d i f f e re nc e  b e t ween  t he  ba se  ma te r i a l  3 00  d u r i ng  t he  

the rma l  s p ray  p roce s s  a nd  a f te r  t he  t he rma l  sp ra y  p roc es s  i s  

re duc ed ,  an d  t he  t he rm a l  s t re s s  g ene ra ted  in  t he  b as e  ma te r i a l  

300  c an  be  red u ced .   A s  a  re su l t ,  i t  i s  po s s ib le  t o  p rev en t  

pee l i ng  o f  t he  th e rma l  s p ra y  f i lm  and  t he  o c cu r re n ce  o f  c ra ck s .   15  

In  a dd i t i on ,  t he  t empe ra t u re  f l uc tu a t i on  o f  t he  ba se  ma te r ia l  300  

du r i ng  t he  t he rma l  s p ray  p ro ce s s  i s  re duc ed ,  an d  t he  re s idua l  

s t r e s s  i n  th e  the rma l  s p ray  f i l m  t o  be  fo rmed  i s  a l so  redu c ed .   

As  a  re su l t ,  t he  pee l i ng  res i s ta nc e  o f  t he  t he rma l  sp ra y  f i l m  is  

i mp ro ve d ,  t he  v a r ia t i on  i n  t he  qu a l i t y  o f  e ac h  ind i v id ua l  p ro du c t  20  

i s  red uc ed ,  and  t he  re l i ab i l i t y  o f  t he  p rodu c t  manu fa c t u red  by  t he  

the rma l  s p ra y ing  appa ra tu s  10  i s  i mp rov ed .  

[003 8 ]  

 In  t he  abov e  e mbod i men t ,  t h e  e x amp l e  i n  w h ic h  wa te r  i s  

use d  a s  t he  l i qu i d  su pp l i ed  f ro m the  l i qu id  su pp ly  dev i c e  111  t o  25  

the  ba se  ma te r ia l  30 0  ha s  been  de sc r i bed .   Ho wev er,  t he  l i qu id  

use d  t o  ad j us t  th e  te mpe ra tu r e  o f  t he  ba se  ma te r i a l  3 00  i s  no t  

l im i te d  to  w a te r.   Fo r  ex a mp le ,  a  h ig h  bo i l i ng  po in t  ma te r ia l  s uc h  
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as  G a lde n  o r  o th e r  l i qu id  med i u ms  ma y  be  us ed  t o  ad ju s t  t he  

te mpe ra tu r e  o f  t he  bas e  ma te r ia l  30 0 .   In  t h i s  c as e ,  t he  

te mpe ra tu r e  o f  t he  l i qu i d  me d iu m s upp l i ed  f r om the  l i q u id  su pp ly  

dev i ce  111  t o  t he  ba se  ma te r ia l  3 00  i s  p re fe rab l y  i n  a  ran ge  o f  

25 °C  o r  h i ghe r  a nd  270° C  o r  l o we r.   The  co n f igu ra t i on  o f  t h e  5  

l i qu i d  s upp l y  d ev i ce  111  can  be  c han ged  as  app ro p r i a t e  

depe nd ing  on  t he  t yp e  o f  t he  he a t  med iu m us ed  t o  ad ju s t  t h e  

te mpe ra tu r e  o f  th e  ba se  ma te r ia l  3 00 .  

Exa mp le s  

[003 9 ]  10  

[E x amp le  1 ]  

 The  te mp e ra tu re  o f  th e  ba se  ma te r ia l  i n  the  c as e  wh e re  

the  ro ta r y  de v i ce  a cc o rd in g  to  an  e mb od i men t  o f  t he  p res en t  

d i s c l os u re  i s  u s ed  i s  v e r i f i ed .   A c on f i gu ra t i on  o f  th e  ro ta r y  

dev i ce  u sed  i s  th e  s a me  as  t he  c on f igu r a t i o n  o f  t he  ro ta r y  d ev i ce  15  

10  de sc r ib ed  w i t h  r e fe r en ce  t o  F IG .  1 .   I n  add i t i o n ,  a  

con f igu ra t i o n  o f  t he  l iqu i d  supp ly  dev i ce  in c l ude d  i n  t he  ro ta r y  

dev i ce  u sed  i s  t h e  s a me  as  t he  co n f igu r a t i o n  o f  t he  l i qu id  su pp ly  

dev i ce  111  de s c r i bed  w i t h  re fe re nc e  t o  F IG .  4 .   A c on f ig u ra t i on  

o f  th e  bas e  ma t e r ia l  u sed  i s  t h e  sa me  a s  t he  c on f i gu ra t i on  o f  t h e  20  

bas e  ma t e r ia l  3 00  des c r ibed  w i t h  re fe ren ce  to  F IG .  2  and  F I G.  3 .   

The  ma in  bod y  w as  a lu m inum  an d  the  po rous  pa r t  302  was  u se d  

as  t h e  b as e  ma te r ia l  300  ma de  o f  a l um inu m ox i de .  

[004 0 ]  

 In  E xa mp le  1 ,  t h e  t e mpe ra tu re  o f  t he  ho t  w a t e r  s upp l i ed  25  

i n t o  th e  b as e  ma te r ia l  f ro m  th e  l i qu id  su pp ly  d ev i c e  wa s  se t  t o  

85 °C ,  a  wa te r  s upp ly  p res su re  f r o m the  l i qu i d  s upp ly  de v i c e  t o  

the  ba se  ma te r ia l  wa s  s e t  t o  3  a tmo sph e re s ,  an d  t he  t empe r a tu re  
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o f  th e  ba ck  su r f a ce  s i de  o f  t he  ba se  mat e r ia l  du r in g  t he  t he rma l  

sp ra y  p ro ce ss  ( t he  s u r f a ce  on  wh ic h  t he  t he r ma l  s p ray  f i l m  i s  n o t  

fo rmed )  an d  t he  te mpe ra tu re s  o f  a  wa te r  s upp l y  po r t  a nd  a  

d i s cha rg e  po r t  o f  t h e  f l o w  pa th  a r ra nged  in  the  ba se  ma te r ia l  

we re  mea su red .   The  t he rma l  sp ray  ma te r ia l  s p ray ed  f r om  t he  5  

the rma l  sp ra y  gu n  200  on to  t he  ba se  ma te r ia l  s u r f a ce  du r in g  th e  

the rma l  s p ra y  p ro ce ss  i s  a lu m in u m ox i de  and  i t s  te mp e ra tu re  i s  

1800 ° C t o  2 500 ° C.   F IG .  5  s ho w s  t he  t empe r a t u re  o f  the  ba se  

ma te r ia l  ba ck  s u r f ac e  in  E xa mp le  1  and  t h e  t e mpe ra tu re  o f  t h e  

wa te r  supp l y  p o r t  and  the  d i s c ha rge  po r t  o f  t h e  f l o w  pa th  10  

a r ranged  in  t he  bas e  ma te r ia l .  

[ 004 1 ]  

 Re fe r r i ng  t o  F IG .  5 ,  i n  Ex a mp le  1  us ing  t he  ro ta r y  dev i ce  

ac co rd in g  t o  t he  embod i me n t  o f  t he  p re se n t  d i s c lo s u re ,  w hen  ho t  

wa te r  se t  t o  8 5 ° C  i s  s upp l i ed  f ro m the  l i qu i d  s upp l y  dev i ce  t o  t he  15  

bas e  ma te r ia l ,  t h e  ba c k  su r f ac e  t e mp e ra tu re  o f  t he  bas e  ma te r ia l  

bac k  su r f ac e  du r i ng  t h e  t he rma l  s p ray  p roc es s  i s  ma in ta in ed  a t  

abou t  105° C .   In  add i t i on ,  t he  t e mp e ra tu re  o f  t he  wa te r  sup p ly  

po r t  o f  t he  f l o w  p a th  was  abou t  85 ° C ,  wh i l e  th e  t e mpe ra tu re  o f  

the  d i s ch a rge  po r t  wa s  abou t  110 °C.   Th is  mean s  t ha t  th e  ho t  20  

wa te r  c i r c u l a t i n g  i n  t he  f lo w  p a th  re ce i ve s  t he  hea t  f r o m th e  

su r f ac e  s ide  o f  t h e  ba se  mat e r ia l  o n  wh i c h  t he  t he rm a l  s p ra y  f i lm  

i s  f o rmed  du r i ng  t he  th e rma l  s p ra y  p roc es s ,  and  sup p res se s  t he  

te mpe ra tu r e  r i s e  o f  t he  ba se  ma te r ia l .   Th i s  r es u l t  s ugge s t s  t ha t  

the  t e mpe ra tu re  d i f f e renc e  be twee n  t he  ba se  ma te r ia l  du r in g  t h e  25  

the rma l  s p ray  p roce s s  a nd  a f te r  t he  t he rma l  sp ra y  p roc es s  i s  

re duc ed  in  Ex a mp le  1 .   The re fo re ,  i t  can  be  s een  t ha t  t he  

te mpe ra tu r e  o f  t he  ba se  ma t e r ia l  du r in g  t he  t he rma l  s p ray  
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p roc es s  can  be  e f f ec t i ve l y  ad ju s t ed  by  u s ing  a  l i qu i d  as  the  hea t  

me d i um.  

[004 2 ]  

 As  de s c r i bed  abo ve ,  b y  th e  ro ta r y  dev i ce  ac c o rd ing  to  t he  

embod i me n t  o f  t he  p re sen t  d i sc los u re ,  i t  i s  pos s i b le  to  supp res s  5  

the  t empe ra tu re  r i se  o f  th e  ba se  ma te r ia l  d u r ing  t he  t he rma l  

sp ra y  p r oc es s  an d  redu ce  t he  t em pe ra t u re  d i f f e ren ce  b e twe en  

the  bas e  ma te r i a l  du r ing  t he  the rma l  s p ra y  p ro ce s s  and  a f t e r  t he  

the rma l  s p ra y  p ro ce s s .   A s  a  res u l t ,  t he  t h e rma l  s t r es s  

gene ra te d  i n  th e  bas e  ma te r i a l  c a n  be  reduc ed ,  an d  as  a  res u l t ,  10  

the  the rma l  sp ra y  f i l m  c an  be  p re ven ted  f ro m be in g  pe e l ed  o f f  

f r om  th e  ba se  ma te r ia l  a f t e r  the  t he rm a l  s p ray  p roc es s  and  t he  

oc cu r re nc e  o f  c ra ck s  i n  t he  t h e r ma l  s p ray  f i lm  c an  b e  p re ven ted ,  

the  qua l i t y  o f  th e  the rma l  s p ra y  f i l m  ca n  be  i mp ro v ed ,  and  t h e  

re l i ab i l i t y  o f  the  p ro duc t  ca n  be  i mp ro ve d .   I n  add i t io n ,  s inc e  th e  15  

the rma l  s t re ss  gene ra ted  du r in g  the  t he r ma l  s p ra y  p ro ce s s  i s  

s ma l l ,  t he  qu a l i t y  o f  t he  b as e  ma te r ia l  i n c lu d ing  t he  t he rma l  

sp ra y  f i l m  i s  i mp rove d ,  and  t he  re l i ab i l i t y  o f  the  bas e  ma te r ia l  i s  

i mp ro ve d  wh en  t he  bas e  ma te r ia l  i s  a c tua l l y  us ed .  

[004 3 ]  20  

[Mod i f i c a t i on ]  

 In  the  e mb od i men t  o f  th e  p r es en t  d i s c los u re  de s c r ibed  

abov e ,  a l t h ough  t he  c as e  whe re  th e  l i qu id  i s  s upp l i ed  f r om  th e  

l i qu i d  s upp l y  d ev i ce  111  t o  the  ba s e  ma t e r i a l  30 0  p r ov ide d  o n  t he  

ro ta r y  de v i c e  10 0  ha s  b een  d es c r i bed ,  t he  p res en t  d i s c los u re  is  25  

no t  l i m i ted  to  t h i s .   Fo r  e xa mp le ,  a  p re ss u r i z ed  gas  ma y  b e  

sup p l i ed  f ro m a  g as  su pp l y  d ev i c e  (g as  s upp l y  un i t )  t o  t he  ba se  

ma te r ia l  30 0 .  
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[004 4 ]  

 In  t he  t he rm a l  s p ra y ing  a ppa ra tu s  ac co rd ing  t o  t h e  

mo d i f i ca t i on  o f  t he  p res en t  d i s c l os u re ,  th e  ro ta r y  de v i c e  100  may  

inc lud e  t he  ga s  sup p l y  de v i ce  i n  add i t i on  t o  the  l i qu i d  sup p ly  

dev i ce  111 .   Fo r  ex a mp le ,  the  g as  su pp ly  d ev i c e  may  supp l y  5  

wa te r  v apo r  a s  a  p r es su r i zed  g as  t o  t he  bas e  ma te r i a l  30 0 .   I n  

th i s  ca se ,  t he  gas  sup p ly  de v i c e  c an  be  con f igu red  s ubs tan t ia l l y  

i n  the  sa me  ma n ne r  as  t he  con f i gu ra t i on  o f  t he  l iq u i d  s upp ly  

dev i ce  111  s ho wn  in  F IG .  4 ,  ex ce p t  t ha t  t h e  h o t -wa te r  ta nk  ( t h e  

ho t -wa te r  t ank  401  in  F IG .  4 )  i s  om i t te d ,  and  in s t ead ,  the  co l d  10  

wa te r  su pp l i ed  f r om the  co ld -w a te r  tan k  ( t h e  co ld -wa te r  t an k  403  

in  F I G.  4 )  i s  hea t ed  to  gen e ra te  s t eam b y  a  b o i l e r  a nd  s upp l i e d  

to  t he  bas e  ma t e r ia l  3 00 .   I n  ad d i t i on ,  t he  s tea m g ene ra ted  by  

the  bo i l e r  ma y  be  m i xed  w i t h  ho t  a i r  b e fo re  b e ing  su pp l i ed  t o  t he  

bas e  ma te r i a l  3 0 0  to  ad ju s t  the  t e mp e ra tu re .   Fu r t he r mo re ,  t he  15  

gas  s upp l i e d  f r om th e  g as  supp l y  dev i c e  i s  no t  l i m i t ed  t o  wa t e r  

vap o r.   Fo r  e xa mp le ,  t he  g as  s u pp ly  de v i ce  s upp l i e s  a  gas  o f  

abou t  8 5 ° C  t o  a b ou t  145 ° C.  

[004 5 ]  

 The  ga s  s up p l y  d ev i ce  ma y  sup p ly  p r es su r i ze d  ga s  to  t he  20  

bas e  m ate r i a l  30 0  be fo re  t h e  the rma l  sp ra y  p ro ce s s .   The  gas  

sup p ly  d ev i ce  ca n  e f f i c i e n t l y  ad ju s t  t he  t e mpe ra tu re  o f  t h e  ba se  

ma te r ia l  300  by  sup p ly i ng  t he  p res su r i zed  ga s  t o  the  ba se  

ma te r ia l  30 0  b e fo re  t he  s t a r t  o f  t he r ma l  s p ray.  

[004 6 ]  25  

 By  ad ju s t i n g  t he  t em pe ra tu re  o f  t h e  ba se  ma te r ia l  30 0  to  a  

des i re d  te mpe ra tu re  by  the  ga s  s upp l i ed  f ro m t he  g as  sup p ly  

dev i ce  be f o re  th e  s ta r t  o f  t h e r ma l  s p r ay ing ,  i t  i s  po ss ib le  t o  
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p rev en t  t he  t empe r a tu re  o f  the  ba se  ma te r ia l  3 00  f r om s ud den l y  

r i s i ng  a f te r  t he  s t a r t  o f  t he r ma l  s p ray ing ,  an d  to  red uc e  t he  

the rma l  s t r es s  g ene ra ted  in  t he  bas e  ma t e r i a l  300  be f o re  an d  

a f t e r  th e  s t a r t  o f  t he rm a l  s p ray in g .   Fu r t he rmore ,  i n  o rde r  t o  

ad jus t  t h e  te mp e ra tu r e  o f  t he  b ase  ma te r ia l  3 00  d u r ing  t he  5  

the rma l  s p ra y  p roce s s ,  a f t e r  th e  s t a r t  o f  th e rma l  s p ray in g ,  th a t  

i s ,  du r ing  th e  t h e rma l  s p ra y  p ro ce ss ,  the  ro ta ry  de v i ce  10 0  

p re fe rab l y  r ec e i v es  t he  s upp l y  o f  ho t  w a t e r  as  a  hea t  me d ium  

f r om th e  l i qu id  s upp l y  d ev i ce  111  a c co rd i ng  to  t he  ab ov e -

des c r ibe d  e mbod i men t .  10  

[004 7 ]  

 As  des c r ibed  ab o ve ,  th e  ro t a ry  de v i c e  100  may  ad j us t  t h e  

bas e  m ate r i a l  30 0  to  a  d es i re d  t empe ra tu re  b y  rece i v ing  t he  

sup p ly  o f  ga s  f r om the  gas  supp l y  de v i c e  be fo re  t he  s t a r t  o f  

the rma l  s p ray i ng ,  and  may  ad j us t  t he  bas e  ma te r ia l  300  on  wh i ch  15  

the  t he r ma l  sp ra y  f i l m  is  fo rm ed  t o  a  de s i re d  t e mpe ra t u re  by  

re ce i v ing  t he  s up p l y  o f  ho t  wa te r  f ro m th e  l i q u i d  su pp ly  de v i c e  

111  a f t e r  t he  s ta r t  o f  t he r ma l  s p ra y in g  (du r i ng  t he  t h e rma l  s p ray  

p roc es s ) .   I n  t h i s  ca se ,  i n  th e  ro ta r y  de v i ce  10 0 ,  t he  con nec t io n  

be twe en  th e  ga s  s up p l y  d ev i ce  an d  t he  l i qu i d  su pp l y  de v i c e  111  20  

and  t he  ro ta r y  j o i n t  11 5  m ay  be  s w i t ch ed  be t ween  b e fo re  t h e  s t a r t  

o f  the rma l  s p ray ing  a nd  a f t e r  t he  s t a r t  o f  t h e rma l  s p ray in g .  

[004 8 ]  

 The  add i t i on ,  de l e t i on ,  o r  de s ig n  c hang e  o f  co mp onen t s  as  

app rop r i a t e  by  t h ose  s k i l l ed  i n  t he  a r t  ba se d  on  t he  e mbod i me n t  25  

and  mod i f i ca t i on  a re  a l s o  i nc lu ded  i n  t he  s cope  o f  t he  p re s en t  

i nv en t ion  a s  lon g  as  t he y  a r e  p rov id ed  w i th  t he  g i s t  o f  t he  p res en t  

i nv en t ion .  
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[004 9 ]  

 In  the  e mb od i men t  o f  th e  p r es en t  d i s c los u re  de s c r ibed  

abov e ,  a l t h oug h  t he  c as e  whe re  t he  ro ta r y  d ev i c e  i nc lud es  th e  

l i qu i d  s upp l y  d ev i ce  h as  bee n  d es c r ibe d ,  the  p re sen t  d i s c lo su re  

i s  no t  l im i t ed  t o  t h i s .   Fo r  e xa mp l e ,  i n  a  de v i ce  th a t  pe r fo rms  a  5  

p roc es s  o f  be i ng  hea ted  t o  ab ou t  200° C  in  add i t i on  t o  t he  ro ta r y  

dev i ce  u se d  f o r  t he  t he rma l  s p ray i ng ,  t he  l i qu id  supp l y  de v i ce  o f  

the  p re sen t  em bod i men t  m ay  be  app l i ed  to  con t ro l  t he  

te mpe ra tu r e  o f  th e  ba se  ma te r ia l .  

[ 005 0 ]  10  

 Fu r t he rmo re ,  i t  i s  u nde rs tood  t ha t ,  ev en  i f  t he  e f f ec t  i s  

d i f f e ren t  f ro m t hose  p rov id ed  b y  eac h  o f  t he  abo v e -de sc r ib ed  

embod i me n t s ,  th e  e f f ec t  obv iou s  f ro m the  des c r i p t i on  i n  t he  

spe c i f i ca t ion  o r  e as i l y  p re d ic t ed  b y  p e rs on s  o rd i na r i l y  s k i l l ed  i n  

the  a r t  i s  ap pa ren t l y  de r i ve d  f ro m the  p re s en t  i nv en t i on .  15  

 

RE FE RE NCE S I GNS  L IS T  

10 :  t he rma l  sp ra y in g  de v i ce ,  10 0 :  r o ta r y  dev i c e ,  10 1 ,  ro ta r y  tab le ,  

103 ,  ro ta r y  sup po r t ,  105 :  r o ta r y  s t age ,  3 00 :  b ase  ma te r ia l  

(wo rkp ie ce ) ,  111 :  l i q u id  sup p ly  dev i c e ,  113 :  a i r  ch uc k  d ev i ce ,  20  

115 :  ro ta r y  j o in t ,  11 7 :  ro ta r y  me c han is m,  2 00 :  sp ray  g un ,  301 :  

f l o w  pa th ,  3 03 :  i n le t ,  305 :  o u t l e t ,  401 :  ho t - wa te r  ta n k ,  403 :  co ld -

wa te r  tan k ,  40 5 :  hea t  e xc han ger,  407 :  D I  w a te r  s u pp ly  de v i c e ,  

409 :  s upp l y  un i t  

  25  
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C LAI MS  

 

1 .  A ro ta r y  de v i c e  c om pr i s in g :  

 a  ro ta r y  s t age  de ta ch ab l y  s up p o r t i ng  a  ba se  m a te r ia l  

hav ing  an  in le t ,  an  ou t l e t ,  and  a  f l o w  pa th  co nnec t i ng  th e  i n le t  5  

and  t he  o u t le t  o f  a  l i qu id  a t  a  p rede te rm ined  te mpe ra tu re ,  t h e  

ro ta r y  s ta ge  ha v i ng  a  l i qu id  s upp l y  p o r t  su pp ly i ng  t he  l i q u id  t o  

the  b as e  ma te r ia l  a nd  a  l i qu id  d i sc ha rg e  po r t  d i s cha rg ing  t he  

l i qu i d  f ro m the  ba se  ma te r i a l ;  

 a  ro ta r y  s up po r t  s uppo r t i ng  t he  ro ta r y  t ab l e ,  th e  ro ta ry  10  

sup po r t  h av ing  a  f i r s t  p ip e  c onne c te d  t o  t he  l i qu id  s upp ly  po r t  

and  a  s ec on d  p ip e  co nne c t ed  t o  t h e  l i q u id  d i s c ha rge  po r t  i ns ide ;  

 a  ro ta ry  mec han i s m ro ta t i ng  th e  r o ta r y  sup po r t ;  an d  

 a  l i qu id  sup p ly  pa r t  sup p ly ing  t he  l i qu id  t o  the  bas e  

ma te r ia l .  15  

 

2 .  The  ro ta r y  dev i ce  ac co rd ing  to  c la i m 1 ,  whe re i n  t he  l i qu i d  

sup p ly  pa r t  co mp r i se s :  

 a  ho t -w a te r  ta nk  supp l y in g  ho t -wa te r  a t  a  r e la t i ve l y  h ig h  

t e mpe ra tu r e ;  20  

 a  co l d - wa t e r  t an k  supp ly i ng  co ld -w a te r  a t  a  re la t i v e l y  l o w  

t e mpe ra tu r e ;  an d  

 a  s upp l y  un i t  m i x ing  t he  ho t -wa te r  su pp l i ed  f ro m the  ho t -

wa te r  t an k  an d  t he  co l d -w a te r  su pp l i ed  f ro m the  co l d -wa te r  t an k ,  

ad jus t i ng  t he  m i x ed  wa t e r  to  a  p re de te rm ined  te mpe ra tu re ,  a nd  25  

sup p ly in g  the  wa te r  t o  t he  ba s e  ma te r ia l .  

 

3 .  The  ro ta r y  dev i ce  ac co rd ing  to  c la i m 2 ,  whe re i n  t he  l i qu i d  
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sup p ly  pa r t  f u r t he r  co mp r i s es  a  p re ss u r i z in g  dev i ce  p res su r i z ing  

the  wa t e r  a d j us te d  t o  t he  p red e te rm ine d  t e mp e ra tu re .  

 

4 .  The  ro ta r y  de v i c e  a c co rd in g  to  a ny  one  o f  c la i ms  1  t o  3 ,  

whe r e in  t he  l i q u i d  su pp ly  pa r t  f u r th e r  c ompr i s e s  a  he a t  5  

ex cha nge r  p rov i d ing  roo m te mpe ra tu re  w a te r  to  th e  co ld -w a te r  

tan k .  

 

5 .  The  ro ta r y  de v i c e  a c co rd in g  to  a ny  one  o f  c la i ms  1  t o  4 ,  

whe r e in  t he  p re d e te rm in ed  te mp e ra tu re  i s  i n  a  r an g e  o f  85 °C  o r  10  

h ighe r  and  1 20° C  o r  l o we r.  

 

6 .  The  ro ta ry  de v i ce  ac co rd ing  to  c la i m 1 ,  whe re in  th e  

p rede te rm ine d  t e mp e ra tu re  i s  i n  a  ra nge  o f  25 ° C  o r  h ighe r  and  

270°C  o r  l o we r.  15  

 

7 .  The  ro ta r y  de v i c e  a c co rd in g  to  a ny  one  o f  c la i ms  1  t o  6 ,  

whe r e in  t he  l i qu i d  s upp l y  pa r t  s u pp l i es  th e  l i qu id  to  t he  b as e  

ma te r ia l  v i a  the  f i r s t  p ipe  a nd  co l l ec t s  th e  l i qu id  f r om the  ba se  

ma te r ia l  v ia  t he  s eco nd  p ipe  wh i l e  t he  ro t a r y  s tag e  i s  ro ta t i ng .  20  

 

8 .  The  ro ta r y  d ev i c e  ac co rd i ng  t o  c la i m 7 ,  wh e re in  t he  f i r s t  

p ipe  i s  co nne c ted  to  th e  l i q u id  su p p l y  pa r t  v i a  a  ro ta r y  j o in t .  

 

9 .  The  ro ta r y  de v i c e  a c co rd in g  to  a ny  one  o f  c la i ms  1  t o  8 ,  25  

whe r e in  the  l i qu id  s upp ly  po r t  i s  a r ra nged  t o  b e  a l i gned  w i th  th e  

i n le t  and  t he  l i qu id  d i s cha rg e  po r t  i s  a r ran ged  t o  be  a l i gned  w i t h  

the  ou t le t .  
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10 .  The  ro ta r y  de v i c e  a c co rd in g  to  a ny  one  o f  c la i ms  1  t o  9 ,  

fu r t he r  c o mp r i s i n g :  a  c hu ck  me ch a n is m ho ld i ng  th e  bas e  m a te r i a l  

on  t he  ro ta ry  t ab l e .  

 5  

11 .  The  ro ta r y  dev i c e  ac c o rd i ng  to  c la i m 10 ,  w he re in  t h e  c huc k  

me ch an is m i s  a  v acu u m ch uc k  me c han is m,  an d  t he  v ac uu m c huc k  

me ch an is m co mp r i s es :  

 a  t h roug h  ho le  a r ranged  in  th e  ro t a r y  s tage ,  

 a  s uc t i on  p ip e  a r r ange d  in  t he  ro ta ry  sup p o r t  an d  10  

con nec te d  t o  t he  th rou gh  ho le ;  and  

 a  v ac uu m pump  c onnec ted  t o  t h e  s uc t i on  p ipe .  

 

12 .  The  ro t a r y  de v i ce  ac co rd i ng  t o  c la i m 11 ,  whe re in  a t  l e as t  

a  po r t ion  o f  t he  b ase  ma te r ia l  co n ta i ns  a  po ro us  ma te r ia l .  15  

 

13 .  The  ro ta r y  de v i c e  a c co rd in g  to  c la i m 11 ,  whe re in  t he  

su c t io n  p ipe  is  co nne c te d  to  t he  v ac uu m p u mp  v ia  a  ro ta r y  j o i n t .  

 

14 .  A the rma l  sp ra y ing  ap pa ra tu s  c ompr i s ing :  20  

 the  ro ta ry  dev i c e  ac co rd in g  t o  c la i ms  1  t o  1 3 ,  an d   

 a  t he rma l  sp ray  gun .  

 

15 .  The  the rma l  sp ray ing  a ppa ra tu s  ac co rd in g  to  c la im  14 ,  

whe r e in  25  

 the  t he rma l  s p ray  gun  sp ray s  a  t he rma l  s p ray  ma te r i a l  on to  

a  su r fa ce  o f  t he  b ase  ma te r ia l  sup p o r ted  by  the  ro ta r y  s tag e ;  a nd  

 t he  l i qu id  s upp l y  pa r t  s upp l i es  t he  l i qu id  t o  t he  ba se  
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ma te r ia l  w h i l e  t h e  t h e r ma l  sp ra y  ma te r ia l  i s  sp ra y ed  f r o m th e  

the rma l  s p ra y  g u n .  

 

16 .  The  the rma l  sp ray ing  a ppa ra tu s  ac co rd in g  to  c la im  15 ,  

whe r e in  th e  ro ta r y  de v i c e  fu r t he r  co mp r i se s  a  ga s  s upp l y  un i t  5  

sup p ly in g  a  p re s s u r i z ed  ga s  to  th e  bas e  ma te r ia l ,  and  the  gas  

sup p ly  un i t  su pp l i e s  t he  g as  t o  t he  ba se  ma te r i a l  be fo re  t he  

the rma l  s p ra y  ma te r ia l  i s  s p r ay ed  f r om  t he  the rma l  s p ray  gu n .  

  


