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BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  I n v e n t i o n :  

The  oresent   inven t ion   r e l a t e s   to  the  connect ion  between 

motive  means  and  the  lance  of  a  soot  blower  with  which  the  lance  i s  

r o t a t e d   and  r e c i p r o c a t e d   in  ca r ry ing   out  i ts   func t ion   of  c l e a n i n g  

furnace   tubes  with  a  spray  of  steam,  or  other  c leaning  f lu id .   More 

s p e c i f i c a l l y ,   the  present   inven t ion   r e l a t e s   to  r o t a t i o n   of  a  l a n c e  

of  square  cross  sect ion  and  r e c i p r o c a t i o n   of  the  lance  as  the  l a n c e  

is  connected  to  a  c a r r i age   within  a  housing,   the  r e c i p r o c a t i o n   mo t i -  

vated  through  a  rack  on  the  housing  and  a  pinion  on  the  c a r r i a g e .  

2.  Desc r ip t ion   of  the  Pr ior   A r t :  

Combustion  of  fuels   in  a  u t i l i t y   bo i l e r   produces  huge 

amounts  of  p a r t i c u l a t e   mat te r   which  accumulates  on  heated  sur faces   and 

reduces  the  heat  t r a n s f e r   from  the  combustion  to  l i qu id s   to  be 

vapor i zed .   Coal  f i r i ng   is  very  p roduc t ive   of  p a r t i c u l a t e   mat te r ,   be 

it  in  the  form  of  soot  and/or   s lag.   The  lower  the  qua l i t y   of  c o a l ,  

the  more  quickly  is  the  accumulat ion  of  p a r t i c u l a t e   mat ter   on  s u r -  

faces   heated  by  the  combustion.   Removing  s t r u c t u r e   must  be  f r e q u e n t l y  

i n s e r t e d   into  the  furnace  space  to  sheer  away  the  accumulat ions   which 

are  the  enemies  of  heat  t r a n s f e r .  

Enter  the  lowly  soot  blower.  E s s e n t i a l l y ,   the  soot  blower 

is  a  pipe,  with  a  nozzle  at  i ts   end,  i n s e r t e d   into  a  hole  in  the  wall 

of  the  furnace .   Steam,  or  other   vapor,  is  fed  into  the  tube  and 

e j e c t e d   from  its  nozzle  with  great   force.   Cor rec t ly   d i r e c t e d ,   t h i s  

v a p o r - b e l c h i n g   tube  can  e f f e c t i v e l y   sheer  p a r t i c u l a t e   matter   from 

large  areas  of  the  heated  s u r f a c e s .  

In  the  huge,  m u l t i - s t o r i e d   u t i l i t y   b o i l e r ,   it  is  n o t  



uncommon  to  supply  up  to  100  soot  blowers.   Rows  of  these  b lowers  

are  poised  at  t h e i r   furnace   open ings ,   the  rows  being  on  the  order  o f  

v e r t i c a l   8'  c e n t e r s .   F u r t h e r ,   the  blowers  are  ro l l ed   into  the  f u r n a c e  

under  e l a b o r a t e   programs  to  s e q u e n t i a l l y   cut  at  the  accumula t ions   on 

the  hea t ing   su r f aces   and  main ta in   the  e f f i c i e n c y   of  heat  t r a n s f e r  

from  the  combustion  process   to  the  v a p o r i z a b l e   l i qu id   behind  t h e  

hea t ing   s u r f a c e s .  

The  environment   in  which  the  soot  blower  opera tes   i s  

i n h e r e n t l y   d i r t y .   Coal  dust  in  the  atmosphere  about  a  b o i l e r   is  an 

unavo idab le   fac t   of  the  l i f e   of  t h i s   too l .   This  d i r t   is  an  enemy 

to  the  mechanical  sys tem be tween   the  e l e c t r i c   motive  means  and  t h e  

soot  blower  with  which  the  e l e c t r i c   motive  means  r o t a t e s   and  r e c i p r o -  

ca tes   the  soot  blower  l a n c e .  

Another  point   o f  v u l n e r a b i l i t y   is  the  packing  gland  s e a l  

by  which  the  c lean ing   vapor  is  r e t a i n e d   within  the  lance.   Al though 

o the r   vapors  could  be  employed,  by  and  large  high  p ressure   steam  i s  

the  most  a v a i l a b l e   c l ean ing   medium.  The  steam  is  conducted  to  each  

blower  through  a  feed  tube  and  the  outer   casing  of  the  lance  is  r o t a t e d  

and  r e c i p r o c a t e d   over  a  s u b s t a n t i a l   length  of  the  feed  t u b e .  

Obvious ly ,   some  form  of  seal  between  the  outer  su r face   of  the  f eed  

tube  and  the  inner  su r f ace   of  the  outer   casing  of  the  lance  is  n e c e s -  

sary  to  conta in   the  c l ean ing   medium  and  force  it  from  a  n o z z l e  

mounted  on  the  forward  end  of  the  casing.   The  seal  must  be  p r o t e c t e d  

from  heat  and  mechanical  s t r e s s   if  r easonab le   l i f e   is  to  be  e x p e c t e d .  

Thus,  under  the  environment   about  the  u t i l i t y   b o i l e r ,   which  is  h o s t i l e  

to  mechanical   motion  and  s e a l i n g ,   are  the  problems  of  d i r t   i s o l a t i o n  

to  p rese rve   e f f i c i e n t   a r t i c u l a t i o n   of  the  par t s   of  the  blower  which 

must  move  r e l a t i v e   to  each  o t h e r .  

SUMMARY  OF  THE  INVENTION 

The  p resen t   i nven t ion   con templa tes   the  ex te rna l   cross  s e c -  

t ion  of  a  soot  blower  lance  c a s i n g ,   having  s t r a i g h t   s ides  engaged  by 

a  hole  with  matching  s t r a i g h t   s ides   in  a  bushing  mounted  at  the  f u r n a c e  

wall  and  r o t a t e d   by  l inkage   to  a  motive  means.  

The  inven t ion   f u r t h e r   con templa tes   a  housing  for  the  l a n c e  

and  the  c a r r i a g e   to  which  i t   is  connected  which  extends  backward  from 



the  furnace  wall  in  support   of  the  c a r r i a g e   and  in  formation  of  a 

l inkage  between  the  motive  means  and  the  c a r r i a g e   to  provide  r e c i p r o -  

c a t i o n .  

The  inven t ion   f u r t h e r   contempla tes   a  c a r r i a g e ,   and  t r a c k  

for  the  c a r r i a g e ,   connected  at  the  rear  end  of  the  lance  which  f u l l y  

suppor ts   the  back  end  of  the  lance  and  the  feed  tube  to  obvia te   mech- 

anical   s t r e s s   on  the  seal  between  the  lance  and  the  feed  t u b e .  

Other  o b j e c t s ,   advantages  and  f e a t u r e s   of  th is   i n v e n t i o n  

will  become  apparent   to  one  s k i l l e d   in  the  ar t   upon  c o n s i d e r a t i o n   o f  

the  w r i t t e n   s p e c i f i c a t i o n ,   appended  claims  and  a t t ached   d r awings .  

BRIEF  FIGURE  DESIGNATIONS 

Figure  1  i s  a   sec t ioned   e l e v a t i o n   of  the  f ron t   end  of  a 

lance  p e n e t r a t i n g   a  furnace  wall  as  r o t a t ed   through  a  powered 

bushing  and  embodying  the  present   i n v e n t i o n .  

Figure  2  is  a  sec t ioned   e l eva t i on   along  l i nes   2-2  of  F i g u r e  

1  of  the  bushing  s t r u c t u r e   with  which  the  lance  is  r o t a t e d .  

Figure  2A  is  a  sec t ioned   e l e v a t i o n   along  l ines   2A-2A  o f  

Figure  1  of  the  s c rape r   p la te   as  about  the  lance  casing  and  suspended  

from  the  guide  ring  of  the  bushing  s t r u c t u r e .  

Figure  3  is  a  p a r t i a l l y   sec t ioned   plan  view  of  the  c a r r i a g e  

to  which  the  rear   por t ion   of  the  lance  is  connected  for  r e c i p r o c a t i o n  

and  r o t a t i o n .  

Figure  4  is  a  p a r t i a l l y   sec t ioned   e l e v a t i o n   taken  a l o n g  

l ines   4-4  of  Figure  3  to  d i s c lo se   the  c a r r i a g e   on  i ts   t rack  r e c i p r o -  

cated  through  a  rack  and  p i n i o n .  

Figure  5  is  a  p a r t i a l l y   sec t ioned   e l e v a t i o n   of  the  rear   o f  

the  c a r r i a g e   d i s c l o s i n g   the  s t r u c t u r e   for  a l i g n i n g   and  s u p p o r t i n g  

the  feed  t u b e .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Plan  of  the  D i s c l o s u r e :  

Featured  a t t r a c t i o n   of  the  d i s c l o s u r e   is  the  lengthy  body  o f  

the  lance  which  is  t h r u s t   into  the  furnace  space  for  twenty  f e e t ,   o r  

more,  to  carry  out  i ts   c lean ing   mission.   Unique  s t r u c t u r e   is  a r r a n g e d  

at  var ious   s t a t i o n s   along  th is   length.   An  overa l l   grasp  of  this   s t r u c -  

tu re ,   at  these  s t a t i o n s ,   is  d i f f i c u l t   to  e x t r a c t   from  a  s ingle   s h e e t  



of  drawing.  The re fo re ,   the  plan  descends  to  a  more  or  less  p i ecemea l  

c o n s i d e r a t i o n   of  the  s t r u c t u r e   embodying  the  inven t ion   along  t h e  

length   of  the  lance.   Those  s k i l l e d   in  the  ar t   will  have  to  meet  t h e  

t e s t   of  o rgan i z ing   the  d i s c l o s u r e   from  the  var ious   f i gu res   s c a t t e r e d  

over  m u l t i p l e   sheets   of  d r a w i n g .  

In  o r i e n t a t i o n ,   the  end  of  the  l a n c e  o f   the  soot  b lower  

viewed  in  Figure  1  will  be  de sc r ibed   as  the  " f ron t "   end.  It  is  t h e  

c l ean ing   f lu id   which  is  d i s cha rged   from  the  nozzles   on  the  f ron t   end 

of  the  lance  which  c a r r i e s   out  the  c l ean ing   of  the  su r f aces   in  t h e  

furnace   i n t e r i o r .   Looking  backward  from  th i s   nozzle  end  of  the  l a n c e ,  

s u p p o r t i n g   s t r u c t u r e   at  the  furnace   wall  is  f i r s t   analyzed  in  t h e  

f i r s t   two  f i gu re s   of  the  drawing.  A t t e n t i o n   next  s h i f t s   to  the  c a r r i a g e  

s t r u c t u r e   to  which  the  rear   po r t ion   of  the  lance  is  a t t a c h e d .   T h i s  

c a r r i a g e   s t r u c t u r e   is  r e c i p r o c a t e d   toward  and  away  from  the  f u r n a c e  

i n t e r i o r   to  carry   the  lance  nozzles   over  and/or   between  the  f u r n a c e  

s u r f a c e s   being  c leaned.   The  d i s c l o s u r e   next  inc ludes   drawings  d e p i c t -  

ing  the  s t r u c t u r e   with  which  the  feed  tube  is  held  in  a l ignment   t o  

avoid  mechanical  s t r e s s   on  the  a l l - i m p o r t a n t   packing  gland  seal  between 

the  feed  tube  sur face   and  the  casing  of  t h e  l a n c e .   Seen  in  the  o v e r a l l  

o r g a n i z a t i o n   of  suppor t i ng   and  a r t i c u l a t i n g   s t r u c t u r e   for  the  l a n c e  

are  f e a t u r e s   which  give  the  soot  blower  d i s t i n c t   advantages   over  t h e  

p r i o r   a r t .   In  the  f ina l   a n a l y s i s   the  s t r u c t u r e   is  simple  and  i n h e r e n t -  

ly  r e s i s t s   the  accumula t ion   of  d i r t   which  always  t h r e a t e n s   to  d e g e n e r a t e  

the  performance  e f f i c i e n c y   of  soot  blowers  of  the  p r io r   a r t .  

Figures  1,  2  and  2A -  Front  End: 

The  s t r u c t u r e   of  Figure  1  inc ludes   a  por t ion   of  the  f u r n a c e  

wall  with  an  opening  through  which  the  c l ean ing   lance  is  r e c i p r o c a t e d  

and  r o t a t e d   to  p ro j ec t   i t s   c l ean ing   f lu id   over  the  su r f aces   of  t h e  

furnace   i n t e r i o r   to  rid  them  of  soot  and  s lag.   Figure  1  d i s c l o s e s  

the  s t r u c t u r e   mounted  at  the  furnace   wall  ape r tu re  wh ich   m a i n t a i n s   t h e  

lance  in  a l ignment   with  the  a p e r t u r e   in  the  furnace  wall  and  r o t a t e s   t h e  

lance  as  the  lance  is  r e c i p r o c a t e d   by  s t r u c t u r e   shown  in  subsequent   F i g u r e s .  

The  furnace  wal l ,   or  tha t   por t ion   of  the  wall  which  i s  

p e n e t r a t e d   by  the  l ance ,   is  d e s i g n a t e d   10.  The  ape r tu r e   11  is  shown 

with  the  lance  12  t h r u s t   partway  into  the  furnace  i n t e r i o r .   The  c o n -  

f i g u r a t i o n   of  the  ex te rna l   casing  of  the  lance  12  is  e s s e n t i a l l y   s q u a r e  



and  r o t a t e s   in  the  pos i t i on   shown  in  Figure  1.  There fore ,   ape r tu re   11 

is  sized  to  accommodate  this   r o t a t i o n   without   i n t e r f e r e n c e .  

Of  course ,   there  are  hot  gases  s t reaming  up  through  the  f u r -  

nace  i n t e r i o r .   In  the  present   d i s c l o s u r e ,   the  assumption  is  made 

tha t   the  furnace  opera tes   at  a  negat ive   p r e s su re .   More  s p e c i f i c a l l y ,  

the  flow  of  a i r   through  ape r tu re   11  will  be  toward  the  furnace  i n t e r i o r .  

However,  the  r ad i an t   heat  within  the  furnace  is  to  be  blocked  by  a 

s t r u c t u r e   mounted  on  the  ou ts ide   of  furnace  wall  1 0 .   The  s t r u c t u r e   on 

the  ex te rna l   side  of  wall  10  is  a  seal  box  13. 

The  seal  box  13  extends  back  to  sc raper   p la te   14,  which 

p la te   encompasses  the  r o t a t i n g   and  r e c i p r o c a t i n g   outer  surface   o f  

lance  12. 

The  seal  box  s t r u c t u r e   is  a  s turdy  mount  forming  a  link  be-  

tween  the  furnace  wall  and  the  f ront   end  of  the  lance  12.  More 

s p e c i f i c a l l y ,   the  seal  box  13  is  connected  to  a  shroud  enclosure   f o r  

the  r e c i p r o c a t i n g   c a r r i a g e   of  the  lance.   This  connect ion  is  i l l u s -  

t r a t e d   with  yoke  and  bracket   16.  Within  the  shroud  housing  is  mounted ,  

at  the  f ront   end  of  the  shroud,  bear ing  assembly  15  which  is  the  l i n k  

between  the  lance  and  a  motive  means  d i s c l o s e d   in  Figure  2  with  which 

the  lance  is  r o t a t e d .  

Roll  bear ings  17  are  mounted  on  a  guide  ring  18  which  i s  

captured   between  e c c e n t r i c   side  camrol  bear ings   19  fixed  to  b e a r i n g  

assembly  15.  Guide  ring  18  is  ro ta ted   in  the  p l u r a l i t y   of  b e a r i n g s  

19  and  33  by  means  of  a  chain  shown  in  Figure  2  which  engages  s p r o c k e t  

20.  It  is  apparent   from  the  drawings  of  Figures  1  and  2  that   t h e  

r o t a t i o n   of  guide  ring  18  r e s u l t s   in  r o t a t i o n   of  roll  bearings  17 

which  completes  the  d i r e c t   link  with  the  ex terna l   surface  of  the  squa re  

casing  of  the  l a n c e .  

Although  not  completely   apparent   from  Figure  1,  the  e x t e r n a l  

c o n f i g u r a t i o n   of  lance  12  provides  a  c r o s s - s e c t i o n a l   p r o f i l e   with  f o u r  

f l a t   s ides .   Roughly,  the  ex te rna l   shape  of  the  lance  can  be  r e f e r r e d  

to  as  square,   at  l eas t   two  of  the  sides  of  the  square  at  any one  t ime  

engaged  in  r o l l i n g   contac t   with  roll   bear ings   17.  In  the  f i n a l  

a n a l y s i s ,   the  assembly  thus  f a r  d e s c r i b e d   is  a  compact  s t r u c t u r e   which 

both  admits  of  access  to  the  furnace  i n t e r i o r   by  the  lance  12  t h rough  

ape r tu r e   11  while  blocking  r ad ian t   heat  about  the  lance  s t r u c t u r e   and 

forming  a  mechanical  link  with  a  motive  means  for  r o t a t i o n   of  a  l a n c e  



while  the  lance  is  r e c i p r o c a t e d .  

Figure  2A  d i s c l o s e s   d e t a i l s   of  the  s c rape r   p l a t e   14,  in  i t s  

p o s i t i o n   to  block  the  escape  of  r a d i a n t   heat  of  the  furnace   t h r o u g h  

a p e r t u r e   11.  Scraper   p l a t e   14  is  suspended  from  guide  ring  18,  a n d ,  

t h e r e f o r e ,   r o t a t e s   with  guide  ring  18  and  lance  12.  Figure  2A  d i s -  

c loses   guide  ring  18  as  comprised  of  four  sc raper   p la te   segments  -   14A, 

14B,  14-C  and  14-D.  An  edge  of  each  of  the  four  segments  is  p o s i t i o n e d  

c l o s e l y   a d j a c e n t   one  s ide  of  the  lance  cas ing.   The  four  segments  f i t  

t o g e t h e r   in  a  plane  normal  the  axis  of  the  lance.   The  four  s e g m e n t s ,  

together ,   as  the  sc raper   p l a t e   14,  are  spaced  c l o s e l y   ad j acen t   t h e  

r ea r   end  of  the  seal  box  13.  Pos i t i oned   in  th is   a r rangement   about  t h e  

lance  ca s ing ,   the  segments  block  the  escape  of  r a d i a t i o n   from  the  f u r -  

nace  i n t e r i o r   and  remove  soot  and/or   slag  from  the  ex t e rna l   lance  c a s i n g  

22  as  the  lance  12  is  r e t r a c t e d   from  the  furnace   i n t e r i o r .  

Each  segment  is  held  in  i t s   p o s i t i o n   by  a  s t r a p ,   which 

connects   the  segment  to  the  guide  ring  18.  T h e r e f o r e ,   s t r ap   23A  c o n -  

nects   segment  14A  to  the  guide  ring  18.  Likewise,   the  remaining  t h r e e  

s t r a p s   connect   t h e i r   r e s p e c t i v e   segments  to  the  guide  r ing.   The  now 

obvious  r e s u l t   for  th is   assembly  is  the  r o t a t i o n   of  s c r ape r   p la te   14 

with  guide  r ing  18  and  e x t e r n a l   lance  casing  22.  

It  may  appear  tha t   the  segments  14A -  14D  are  somewhat  p r e -  

c a r i o u s l y   held  in  t h e i r   p o s i t i o n s   from  guide  ring  18.  It  is  true  t h a t  

s t r a p s   23A -  23D  are  r e l a t i v e l y   e longated   members.  However,  in  t h e i r  

ac tual   r educ t ion   to  p r a c t i c e ,   they  are  normally  s turdy  enough  to  main-  

ta in   t h e i r   segment  of  the  s c rape r   p la te   in  pos i t i on   while  r e t a i n i n g  

f l e x i b i l i t y   to  prevent   binding  a n d  g a l l i n g   on  the  r e c i p r o c a t i n g   s u r -  

face  of  the  ex te rna l   lance  cas ing  22.  

The  d e s c r i p t i o n   here  is  of  a  soot  blower  c l a s sed   as  a  " l o n g ,  

r e c i p r o c a t i n g "   type.  One  common  denominator  of  these  soot  blowers  i s  

a  feed  tube  21  which  provides   the  c leaning   f lu id   u l t i m a t e l y   d i s c h a r g e d  

from  the  lance  aga in s t   i n t e r n a l   furnace  s u r f a c e s .   Feed  tube  21  must  

be  long  enough  to  main ta in   communication  of  i ts   c lean ing   f l u id   w i t h  

the  nozzles   24  at  the  forward  end  of  the  casing  of  the  lance   w h i l e  

the  lance  is  r e c i p r o c a t e d   over  i ts   range  of  l o n g i t u d i n a l   movement. 

The  e x t e r n a l   lance  casing  22  must  be  e f f e c t i v e l y   sealed  near  i ts   r e a r  

end  a g a i n s t   the  escape  of  c l ean ing   f lu id   which  has  been  conducted  i n t o  

the  cas ing .   This  seal  s t r u c t u r e   is  not  d i s c l o s e d   in  the  f ron t   end 

appa ra tu s   of  Figure  1,  the  lance  and  feed  tube  ex tending   a  s u b s t a n t i a l  



d i s t a n c e   beyond  the  boundary  of  Figure  1,  as  will  be  shown  in  s u b s e -  

quent  f i g u r e s .  

Assuming  a  seal  between  the  i n t e rna l   wall  of  the  lance  c a s i n g  

and  the  ex te rna l   sur face   of  the  feed  tube  is  provided  in  subsequent   d i s -  

c l o s u r e s ,   it  can  well  be  app rec i a t ed   that   a  horrendous  problem  with  t h i s  

seal  hangs  over  the  lance.   The  pr ior   art   may  speak  p ro fuse ly   of  many 
d i f f e r e n t   f l u ids   which  can  be  provided  for  the  soot  blowers,   but  h igh  

p r e s s u r e ,   high  t empera tu re   steam  a v a i l a b l e   as  a  product  from  the  f u r -  

nace  i t s e l f   is  the  most  p r a c t i c a l   c lean ing   f lu id   a v a i l a b l e .   Th i s  

steam  in  feed  tube  21  is  s u r p a s s i n g l y   warm.  The  l i f e   of  a  seal  r e -  

c i p r o c a t i n g   and  r o t a t i n g   along  the  ex te rna l   sur face   of  the  feed  t u b e  

21  will  be  t h r e a t e n e d   by  the  e leva ted   t empera tu re   of  the  steam  w i t h i n  

the  feed  tube.  One  b a r r i e r   to  this   heat  flow  is  an  i n s u l a t i n g   s t r u c t u r e  

about  the  feed  t u b e .  

None  of  the  s t r u c t u r e   so  far  d i s c l o s e d   touches  the  r e c i p r o c a -  

t ing  mechanism  to  which  the  lance  12  is  connected .   The  d i s c l o s u r e   o f  

Figure  1  is  b a s i c a l l y   designed  to  teach  the  mechanism  mounted  n e a r  

the  furnace  wall  through  which  the  lance  is  r o t a t e d   and  in  which 

r e c i p r o c a t i o n   is  accommodated. 

Figure  2  coo rd ina t e s   with  Figure  1  by  the  fact   tha t   Figure  2 

is  a  sec t ion   along  l ines   2-2  in  Figure  1.  T h e r e f o r e ,   the  s t r u c t u r e   o f  

Figure  2  is  viewed  as  looking  into  the  forward  end  of  the  l ance  or   t h a t  

end  extended  into  the  furnace .   The  bearing  assembly  15  is  shown  as  

about  lance  12  and  a t t ached   to  the  f ron t   of  housing  shroud  30.  Now 

the  motor  31  is  observed  in  i ts   pos i t i on   to  one  side  of  the  b e a r i n g  

assembly,   r o t a t i n g   the  lance  through  i ts   l i nkage ,   inc luding   chain  32. 

The  lance  is  r e c i p r o c a t e d   within  housing  shroud  30,  r e t r e a t i n g   and 

advancing  r e l a t i v e   to  the  observer   of  Figure  2.  The  s t r u c t u r e   f o r  

holding  the  lance  in  th is   pos i t ion   and  r e c i p r o c a t i n g   the  lance  will  be 

d i s c l o s e d   in  other   d r a w i n g s .  

In  Figure  2  the  bearing  s t r u c t u r e   holding  the  guide  ring  18 

in  i ts   pos i t i on   about  the  lance  while  it  is  r o t a t e d   by  motor  31  i s  

more  c l e a r l y   seen.  The  e c c e n t r i c   side  camrol  bear ings   19  were  f i r s t  

d i s c l o s e d   in  Figure  1.  The  bearings  can  now  all  be  seen  as  three  s e t s  

which  are  mounted  e q u i d i s t a n t   around  the  edge  of  guide  ring  18.  Edge 

bear ings   33  engage  the  edge  of  guide  ring  18,  coope ra t ing   with  b e a r i n g s  



19  to  give  the  guide  r ing  s t a b i l i t y   white  i t   is  r o t a t e d   by  the  motor  

31.  Of  course ,   the  guide  ring  is  mounted  in  the  bear ing  assembly  15 

which  is  mounted  on  the  ins ide   of  housing  shroud  30.  Fu r the r ,   as  d i s -  

c losed   in  connec t ion   with  Figure  1 , , t h e   housing  is  suspended  f r o m  s e a l  

box  13  through  yoke  and  bracket   16.  F i n a l l y ,   rol l   bear ings   17  a r e  
mounted  on  guide  r ing  18  to  d i r e c t l y   engage  the  sur face   of  e x t e r n a l  

lance  cas ing  22.  Thus,  the  l inkage   is  completed  between  motor  31  and 

lance  12  to  r o t a t e   the  lance  in  d i s t r i b u t i n g   i t s   c l ean ing   f lu id   from 

the  nozzles   24,  such  nozzles   viewable  in  Figure  1  but  obscured  i n  

Figure  2 .  

Other  views  c l a r i f y   the  manner  in  which  the  c a r r i a g e   f o r  

the  lance  is  r e c i p r o c a t e d   along  a  t rack  wi thin   housing  shroud  30. 

An  i n d i c a t i o n   of  t h i s   t rack  w i t h i n  t h e   shroud  is  found  at  41.  

The  purpose  of  Figure  2  is  simply  to  en la rge   upon,  and  make 

more  s p e c i f i c ,   the  l inkage   between  motor  31  and  the  lance  12,  t h e  

t r a i n   of  l inkage   i n c l u d i n g   c h a i n  3 2 ,   the  sp rocke t   20,  guide  ring  18 ,  

and  roll   bear ings   17.  Some  a d d i t i o n a l   o r i e n t a t i o n   is  g iven by  showing 
the  shroud  30  about  the  lance  12. 

Figure  3 -   The  C a r r i e r :  

Figure  3  is  a  plan  view  of  the  c a r r i e r   mechanism  with  which 

the  lance  is  r e c i p r o c a t e d   in to ,   and  out  of,  the  fu rnace .   The  c a r r i e r  

mechanism  t r a v e r s e s   the  length  of  shroud  30.  Only  t h e  f r a g m e n t s   o f  

shroud  30  necessa ry   to  o r i en t   the  c a r r i e r   wi th in   are  d i s c l o s e d .  

B a s i c a l l y ,   the  c a r r i e r   can  be  s tud ied   as  a  framework  s u p p o r t e d  

on  p a r a l l e l   t r acks   wi th in   shroud  30.  The  t r a c k s   40  and  41  are  mounted 

along  the  s ides   of  shroud  30.  Rol lers   42  and  43  engage  t rack  40  and 

r o l l e r s   44  and  45  engage  t rack  41.  Between  these   r o l l e r s   42-45,  t h e  

c a r r i a g e   framework  46  is  suspended  while  r e c i p r o c a t e d   the  length  o f  

shroud  30  with  power  t r a n s m i t t e d   through  pinion  47  and  rack  48.  R o l l e r  

42A  (under  r o l l e r   42  and  t rack  40)  and  r o l l e r   44A  (under  r o l l e r   44  and 

t r ack   41)  are  used  for  c a r r i e r   loading  while  the  lance  12  is  e x t e n d e d  

f u l l y   into  the  furnace  s p a c e .  
Note  tha t   pinion  47  extends  upward  to  engage  rack  48.  T e e t h  

of  the  rack  and  pinion  are  d e l i b e r a t e l y   o r i e n t e d   v e r t i c a l l y   to  m i l i t a t e  

a g a i n s t   the  accumula t ion   of  d i r t   wi thin  the  t e e t h .   The  design  of  p r i o r  



art   soot  blowers  has  c o n s i s t e n t l y   included  ho r i zon t a l   o r i e n t a t i o n   o f  

rack  and  pinion  t ee th .   Consequent ly ,   p r io r   art   tee th   have  a ccumula t ed  

d i r t   and  debr is   which  has  d e t e r i o r a t e d   the  performance  of  the  rack  and 

pinion  d r ives .   The  present   arrangement  of  soot  blower  c o n s t r u c t i o n  

makes  it   evident   tha t   v e r t i c a l   tooth  o r i e n t a t i o n   was  a  pos i t i ve   s t e p  

in  lengthening  the  m a i n t e n a n c e - f r e e   ope ra t i on   of  c a r r i age   framework  46 .  

Gear  reducer   49  is  mounted  below  pinion  47  and  con t ro l s   bo th  

the  speed  and  d i r e c t i o n   of  pinion  47  r o t a t i o n   to  r e c i p r o c a t e   the  l a n c e  

a t t a ched   to  the  c a r r i age   framework  46.  A d d i t i o n a l l y ,   the  gear  r e d u c e r  

is  connected  to  sprocke t   50  which  is  l inked  by  chain  51  to  provide  r o -  
t a t i o n   from  the  l a n c e .  

The  lance  of  Figures  1  and  2  is  connected  to  the  framework 

of  c a r r i a g e   46  by  a  sleeved  spindle   52.  The  sp ind le   is  fixed  t o  

c a r r i a g e   framework  46  so  as  to  extend  toward  the  furnace  at  the  f r o n t  

end.  Fur ther ,   the  s leeve  rece ives   feed  tube  21  as  feed  tube  21  i s  

connected  to  a  source  of  c lean ing   f lu id   not  shown  in  Figure  3.  A l s o ,  

by  means  of  the  dead  air   space  between  the  inner  and  outer  she l l s   of  t h e  

s leeved  sp indle   52,  high  t empera tu res   from  steam  are  g rea t ly   reduced  

to  enhance  the  l i f e   of  the  bear ings  52A  and  52B  tha t   allow  r o t a t i o n   o f  

s leeved  spindle   52. 

Sleeved  sp indle   52  s p e c i f i c a l l y   c a r r i e s   an  a x i a l l y   a l i g n e d  

packing  housing  53  on  what  will  be  termed  i ts   rear   end.  Feed  tube  21 

is  rece ived   through  this   packing  housing  53  and  is  sealed  the re to   by 

the  a l l - i m p o r t a n t   packing  s t r u c t u r e   which  p revents   the  rearward  e s c a p e  
of  the  highly  pressured  c leaning   f l u id .   Thus,  the  sleeved  spindle  and 

i ts   packing  housing  form  the  s l i d ing   and  r o t a t i n g   l ink  between  t h e  

lance  12  and  the  feed  tube  21.  On  the  forward  end  of  the  s l e e v e d  

sp ind le   52,  the  lance  12  is  connected  through  a  high  qua l i t y   c o n n e c t o r  

54.  There fore ,   t ravel   of  the  c a r r i a g e   framework  46  the  length  o f  

shroud  30  c a r r i e s   the  lance  into  and  out  of  ope ra t i on   within  i ts  f u r n a c e  

while  r ece iv ing   high  p ressure   c leaning   f l u i d   from  feed  tube  21. 

Note  that   s leeved  spindle   52  bears  sprocke t   55.  Obv ious ly ,  

r o t a t i o n   of  lance  12  and  sleeved  spindle   52  will  cause  r o t a t i o n   o f  

sprocket   55.  Next,  note  that   sprocket   50  is  mounted  on  gear  r e d u c e r  

49.  Chain  51  l inks  the  two  sp rocke t s .   T h e r e f o r e ,   r o t a t i o n   o f  

lance  12  operates   gear  reducer  49  which,  in  t u rn ,   r o t a t e s   pinion  47.  



It  fo l lows  tha t   c a r r i a g e   framework  46  is  r e c i p r o c a t e d   through  e n g a g e -  
ment  of  the  rack  and  pinion  wi thin   housing  shroud  30.  In  c o n c l u s i o n ,  

r o t a t i o n   of  lance  12  by  motor  31  of  Figure  2  br ings  about  r e c i p r o c a -  

t ion  of  the  lance  into  and  out  of  the  furnace  being  s e r v i c e d .  

The  gear  t r a i n   between  the  rack  and  pinion  and  s leeved  s p i n d l e  

52  can  be  a c tua t ed   by  another   source  of  power.  Shaft  49A  is  p r o v i d e d  

into  gear  reducer   49.  Ro ta t iona l   power  app l ied   to  shaf t   49A  will  b o t h  

r e c i p r o c a t e   and  r o t a t e   lance  12.  This  means  of  r o t a t i o n   and  r e c i p r o c a -  

t ion   is  a l t e r n a t e   to  the  normal  ar rangement   apply ing   power  from  m o t o r  

31.  

The  d i r e c t i o n a l   c o n t r o l s   for  gear  reducer   49  and  the  s e l e c t i v e  

c l u t c h i n g   between  gear  reducer   49,  p in ion  47   and  sprocke t   50  are  n o t  

shown  in  Figure  3.  The  d e t a i l s   of  d i s c l o s i n g   how  c i r c u i t s   are  a r r a n g e d  

to  cont ro l   gear  reducer   49  would  u n n e c e s s a r i l y   encumber  the  p r e s e n t  

d i s c l o s u r e .   The  novel ty   o f  t h i s   embodiment  cen te r s   about  the  p r o v i s i o n  

of  a  c a r r i a g e   framework  46  within  shroud  30  and  the  cont ro l   of  t h e  

lance  through  sp ind le   52  mounted  on  the  c a r r i a g e .   A d d i t i o n a l l y ,   t h e  

p r o v i s i o n   of  the  c a r r i a g e - m o u n t e d   sp ind le   provides   a  unique  s e a l i n g  

suppor t   at  packing  housing  53  so  tha t   mechanical  s t r e s s   may  be  i s o l a t e d  

with  r e l a t i v e   ease  from  the  s ea l i ng   s t r u c t u r e .  

Figure  4 -   E leva t ion   of  Figure  3  C a r r i e r :  

As  an  e l e v a t i o n   of  Figure  3,  the  view  is  taken  along  l ines   4 -4  

of  Figure  3.  This  p a r t i c u l a r   view  d i s c l o s e s   w i t h  g r e a t   s i m p l i c i t y   how 

c a r r i a g e   framework  46  f i t s   within  shroud  30.  Tracks  40  and  41  can  be 

seen  as  e s s e n t i a l l y   angle  i rons  extended  h o r i z o n t a l l y   near  the  top  o f  

shroud  30.  Rol le rs   43  and  45  are  c l e a r l y   viewed.  Rol le rs   42  and  44 

are  not  viewable  because  they  are  obscured  by  r o l l e r s   43  and  45.  S t i l l ,  

i t   is  e a s i l y   d iv ined  how  all  four  r o l l e r s   bear  f i rmly  a g a i n s t   t h e i r  

r e s p e c t i v e   t r acks   in  support   of  c a r r i a g e   framework  46.  

Carr iage   framework  46  r e c i p r o c a t e s   the  l o n g i t u d i n a l   l e n g t h  

of  shroud  30.  In  Figure  4,  t h i s   r e c i p r o c a t i o n   causes  the  c a r r i a g e  

framework  46  to  recede  from  and  advance  toward  the  eye  of  the  v i e w e r  

of  Figure  4.  P o s i t i v e   guidance  in  th i s   r e c i p r o c a t i n g   s t roke   is  i n s u r e d  

by  a  s turdy   t rack   between  the  depending  f langes   of  angles  60  and  61. 

Nest led  between  these  guides  is  r o l l e r   62  which  extends  from  f i r m  



a t tachment   to  c a r r i a g e   framework  46. 

Rela t ive   to  Figure  3,  the  power  to  r e c i p r o c a t e   the  c a r r i a g e  

framework  46,  and  i ts   a t t ached   lance,   has  been  expla ined  as  with  g e a r  
reducer   49 through  pinion  47  and  rack  48.  The  r o t a t i o n   of  the  g e a r  
reducer   49  through  sprocke ts   50  and  55  is  c l e a r l y   d i s c losed   with  c h a i n  

51.  Figure  4  func t ions   to  c o n s o l i d a t e   the  comprehension  of  how  t h e  

moving  par ts   of  the  s t r u c t u r e   coopera te   to  p o s i t i v e l y   r e c i p r o c a t e   and 

r o t a t e   lance  12. 

Figure  5 -  Feed  Tube  Support  and  S e a l :  

Figure  5  may  be  c l a s s i f i e d   as  a  somewhat  diagrammatic  e l e v a -  

t ion  in  the  rear  end  of  shroud  30  with  the  ca r r i age   framework  46  n e a r  

the  end  of  i ts   rear  p o s i t i o n .   The  f a m i l i a r   sleeved  spindle   52  h e l p s  

basic  o r i e n t a t i o n   in  d i s c l o s i n g   how  feed  tube  21  is  in t roduced  i n t o  

connec t ion   with  the  lance  through  packing  housing  53.  Valve  70  is  i n d i -  

cated  as  giving  basic  control   to  the  flow  of  the  c lean ing   f l u id   from 

condui t   71  into  feed  tube  21.  The  basic  funct ion   des i red   is  to  f low 

the  c lean ing   f lu id   (commonly  steam)  into  the  lance  from  the  feed  t u b e  

21  in  order  that   the  c lean ing   f lu id   may  be  nozzled  aga ins t   the  p r o p e r  
i n t e r i o r   su r faces   of  the  furnace .   The  simple  end  funct ion   is  c o m p l i c a t e d  

by  the  n e c e s s i t y   for  r e c i p r o c a t i n g   the  lance  s t r u c t u r e   into  and  out  o f  

the  furnace  while  sealed  to  the  ex te rna l   surface   of  the  feed  t u b e .  

A d d i t i o n a l l y ,   r o t a t i o n   of  the  lance  is  also  de s i r ed ,   put t ing   the  sea l  

to  f u r t h e r   c h a l l e n g e .  

This  d i s c l o s u r e   will  not  include  d e t a i l s   of  the  type,   fo rm,  

and  mater ia l   within  packing  housing  53,  which  a c t u a l l y   con tac t s   t h e  

ou t s ide   surface   of  feed  tube  21.  I s o l a t i o n   of  i n t o l e r a b l e   degrees  o f  

heat  from  the  sealed  s t r u c t u r e   has  been  d iscussed  and  there  a r e  

several   e s t a b l i s h e d   arrangements   for  a t t a i n i n g   this   i s o l a t i o n .  

Simultaneous  r e l i e f   of  mechanical  s t r e s s   from  the  seal  is  a  more 

p e r t i n e n t   provis ion   in  th is   d i s c l o s u r e   of  Figure  5.  

Rol lers   72  and  73  are  mounted  on  extension  74  of  c a r r i a g e  

framework  46  to  bear  d i r e c t l y   upon  feed  tube  21  at  i ts   entry  i n t o  

packing  housing  53  and  i ts   con tac t   with  the  seal  s t r u c t u r e   within  t h e  

housing.  It  is  apparent   tha t   the  p a r a l l e l   axes  of  the  r o l l e r s   a r e  

v e r t i c a l l y   o f f s e t   from  each  other   as  the  r o l l e r s   bear  upon  the  f eed  

tube  21.  These  r o l l e r s   may  be  pos i t i oned   and  ad ju s t ed ,   in  t h e i r  



p o s i t i o n ,   to  main ta in   axial  a l ignment   between  the  feed  tube  21  and 

packing  housing  53  to  i s o l a t e   the  packing  from  undue  mechanical  s t r e s s .  

From  the  f o r ego ing ,   i t   will  be  seen  that  th is   i nven t ion   i s  

one  well  adapted  to  a t t a i n   all  of  the  ends  and  ob jec t s   here inabove  s e t  

f o r t h ,   t o g e t h e r   with  o ther   advantages   which  are  obvious  and  i n h e r e n t  

to  the  a p p a r a t u s .  

It  will  be  unders tood  t ha t   c e r t a i n   f e a t u r e s   and  subcombina-  

t i ons   are  of  u t i l i t y   and  may  be  employed  wi thout   r e f e r e n c e   to  o t h e r -  

f e a t u r e s   and  subcombina t ions .   This  is  contempla ted   by  and  is  w i t h i n  

the  s c o p e . o f   the  i n v e n t i o n .  

As  many  poss ib l e   embodiments  may  be  made  of  the  i n v e n t i o n  

wi thou t   d e p a r t i n g   from  the  scope  t h e r e o f ,   it  is  to  be  unders tood  tha t   a l l  

ma t t e r   here in   set  fo r th   or  shown  in  the  accompanying  drawings  is  to  be 

i n t e r p r e t e d   in  an  i l l u s t r a t i v e   and  not  in  a  l i m i t i n g   s e n s e .  



1.  A  soot  blower,  i n c l u d i n g ,  

a  lance  formed  with  a  cross  sec t ion   having  four  s t r a i g h t  

s i d e s ,  

a  bushing  mounted  to  r o t a t e   ad jacent   a  f u r n a c e  o p e n i n g  

and  having  a  cen t ra l   ape r tu r e   r e g i s t e r i n g   with  the  furnace  open ing  

and  sized  and  formed  to  rece ive   the  lance  t h e r e t h r o u g h ,  

motive  means  on  a  s t a t i o n a r y   mount  ad jacen t   the  b u s h i n g  

connected  to  r o t a t e   the  bushing  and  the  lance  i n s e r t e d   t h e r e t h r o u g h ,  

at  l e a s t   one  nozzle  on  the  f ront   end  of  the  l a n c e  

extended  into  the  f u r n a c e  ' o p e n i n g ,  

a  feed  tube  connected  to  a  source  of  c lean ing   f lu id   and 

extending   i ts   d i scharge   end  into  the  back  end  of  the  lance  for  d e l i v e r y  

of  the  c lean ing   f lu id   to  the  nozzles  at  the  f ront   e n d ,  

sea l ing   means  between  the  ex te rna l   sur face   of  t h e ' f e e d  

tube  and  the  i n t e rna l   sur face   of  the  lance  to  contain   the  c l e a n i n g  

f lu id   from  the  feed  tube  and  force  it  from  the  nozzles  of  the  l a n c e ,  

and  means  for  r e c i p r o c a t i n g   the  f ront   of  the  lance  i n t o  

and  out  of  the  furnace  i n t e r i o r .  

2.  The  soot  blower  of  Claim  1  wherein,  the  motive  means  i s  

connected  to  the  lance  by  a  sprocket   and  chain  l i n k a g e .  

3.  The  soot  blower  of  Claim  1  wherein,  the  c lean ing   f l u i d  

is  s team.  

4.  The  soot  blower  of  Claim  1  in  which,  the  lance  is  r e c i p r o -  

cated  while  being  ro t a t ed   by  means  of  a  rack  and  pinion  connected  to  t h e  

r o t a t i n g   l a n c e .  

5.  The  soot  blower  of  Claim  4  wherein,   the  teeth  of  the  rack 

and  pinion  are  o r i en ted   v e r t i c a l l y .  

6.  A  soot  blower,  i n c l u d i n g ,  

an  e longated  shroud  open  on  i ts  lower  side  extending  from 

a  pos i t ion   ad jacen t   the  furnace  to  a  source  of  c lean ing   f l u i d ,  

a  t rack  within  the  shroud  extending  s u b s t a n t i a l l y   t h e  

length  of  the  s h r o u d ,  

a  c a r r i age   having  r o l l s   engaging  the  t rack  to  support   t h e  

c a r r i a g e   as  the  ca r r i age   r e c i p r o c a t e s   the  length  of  the  s h r o u d ,  

a  spindle   in  the  form  of  a  tube  r o t a t a b l y   mounted  on 

the  c a r r i a g e ,  



a  lance  s t r u c t u r e   connected  by  i ts   back  end  to  t h e  

s leeved  s t r u c t u r e   and  ex tending   i ts   f ron t   end  into  a  furnace   o p e n i n g ,  

a  feed  tube  connected  by  the  f i r s t   of  i ts   ends  to  t h e  

source  of  c l ean ing   f l u i d   and  ex tend ing   i t s   second  end  into  the  back 

of  the  s leeved   s t r u c t u r e ,  

a  packing  gland  seal  between  ou t s ide   sur face   of  t h e  

feed  tube  and  the  i n t e r i o r   sur face   of  the  s leeved  s t r u c t u r e   t o  

r e t a i n   and  force  the  c l ean ing   f lu id   from  the  nozzles   on  the  f r o n t   end 

of  t h e  l a n c e ,  

a  rack  mounted  on  the  under  sur face   of  the  shroud  and 

ex tending   s u b s t a n t i a l l y   the  length  of  the  shroud  s t r u c t u r e ,  

a  pinion  engaging  the  rack  s t r u c t u r e   and  r o t a t e d   t h r o u g h  

connec t ion   with  the  r o t a t e d   lance  to  r e c i p r o c a t e   the  c a r r i a g e   and 

connected  lance  into  and  out  of  the  furnace  opening,   and 

a  motive  means  connected  to  r o t a t e   the  lance  s t r u c t u r e .  

7.  The  soot  blower  of  Claim  6,  i n c l u d i n g ,  
a  f i r s t   sp rocke t   as  part   of  the  l inkage  between  t h e  

motive  means  and  the  lance  s t r u c t u r e ,  

a  second  sp rocke t   mounted  on  the  sp ind le   as  a  part   o f  

the  l inkage   between  the  r o t a t i n g   sp ind le   and  the  p in ion ,   and 

a  chain  for  each  of  the  f i r s t   and  second  sp rocke t s   as  p a r t  

of  the  t r a i n   between  the  motive  means  and  the  lance  s t r u c t u r e   and  b e -  

tween  the  lance  s t r u c t u r e   and  the  p i n i o n .  

8.  The  soot  blower  of  Claim  6,  i n c l u d i n g ,  

a  f i r s t   wheel  mounted  on  the  c a r r i a g e   s t r u c t u r e   to  b e a r  

a g a i n s t   the  upper  side  of  the  feed  t u b e ,  

and  a  second  wheel  mounted  on  the  c a r r i a g e   s t r u c t u r e   t o  

bear  aga in s t   the  under  side  of  the  feed  tube  with  the  h o r i z o n t a l   a x e s  

of  the  two  wheels  v e r t i c a l l y   o f f s e t ,   whereby  v e r t i c a l   force  i s  

d i r e c t i o n a l l y   exe r t ed   aga ins t   the  feed  tube  to  mainta in   the  feed  t u b e  

and  the  bore  of  the  s leeved  s t r u c t u r e   in  axial  a l i g n m e n t .  

9.  S t r u c t u r e   for  a c t u a t i n g   a  f l u id   lance  into  a  furnace  s p a c e  

for  c u t t i n g   accumula t ion   of  p a r t i c u l a t e   mat te r   f rom hea ted   s u r f a c e s  

wi thin   the  fu rnace   space,   i n c l u d i n g ,  

a  casing  for  the  lance  with  a  c r o s s - s e c t i o n a l   c o n f i g u r a t i o n  

of  four  s ides   forming  a  s q u a r e ,  



a  furnace  wall  with  an  ape r tu r e   through  which  t h e  

f ront   end  of  the  lance  casinq  is  i n se r t ed   to  pos i t ion   a  d i s c h a r g e  

nozzle  to  impinge  c leaning   f lu id   from  within  the  lance  casing  on 

the  furnace  su r faces   to  be  c l e a n e d ,  

a  sea l ing   box  mounted  on  the  ex te rna l   side  of  the  f u r n a c e  

wall  and  about  the  opening  for  the  l a n c e ,  

an  e longated  open-bottomed  housing  connected  by  i t s  

f ron t   end  to  the  sea l ing   box  in  order  that   the  housing  will  be 

l o n g i t u d i n a l l y   moved  as  the  furnace  wall  s h i f t s   pos i t i on   under  t h e  

varying  thermal  loads  on  the  f u r n a c e ,  

a  guide  ring  r o t a t a b l y   mounted  on  the  f ron t   end  of  t h e  

housing  with  a  cent ra l   opening  accommodating  the  lance  h o u s i n g ,  

at  l eas t   two  roll   bear ings  mounted  on  the  guide  ring  t o  

engage  f l a t   su r faces   of  the  lance  c a s i n g ,  

motive  means  connected  to  the  guide  ring  for  r o t a t i o n   o f  

the  guide  ring  and  roll   bear ings  and  lance  cas ing ,   and 

a  rack  and  pinion  mounted  within  the  e longated   hous ing  

and  connected  to  the  r o t a t i n g   lance  casing  to  ac tua te   the  rack  and 

pinion  to  r e s u l t   in  r e c i p r o c a t i o n   of  the  lance  casing  into  and  out  o f  

the  furnace  space  as  the  lance  casing  is  ro t a t ed   by  the  motive  means.  

10.  The  a c t u a t i n g   s t r u c t u r e   of  Claim  9,  i n c l u d i n g ,  

a  segmented  seal  plate   arranged  about  the  lance  c a s i n g  

and  c lo se ly   ad jacen t   the  rear  end  of  the  seal  box  to  block  r a d i a t i o n  

from  the  furnace ,   and 

a  connect ion  between  the  segmented  seal  p la te   and  t h e  

guide  r i n g   by  which   the  s ea l   p l a t e   is  r o t a t e d   w i th   t h e  

l a n c e   c a s i n g   w h i l e   r a d i a t i o n   is  b l o c k e d   from  e s c a p e   t h r o u g h  

the  seal  box. 

11.  The  a c t u a t i n g   s t r u c t u r e   of  Claim  10,  w h e r e i n ,  

the  seal  plate   comprises  four  segments  and  each  segment 

is  connected  by  a  separa te   e longated   support  to  the  guide  r i n g .  

12.  The  a c t u a t i n g   s t r u c t u r e   of  Claim  9  in  which  the  connec-  

tion  between  the  rack  and  pinion  and  lance  casing  includes  a  g e a r  

reducer   s t r u c t u r e   which  is  ac tua ted   by  connect ion  with  the  lance  c a s i n g  

and  which  ac tua tes   the  pinion  by  connect ion  t h e r e t o .  

13.  The  a c t u a t i n g   s t r u c t u r e   of  Claim  9,  i n c l u d i n g ,  



a  c a r r i a g e   mounted  on  t r acks   wi thin   the  e l o n g a t e d  

open-bot tomed  housing  for  r e c i p r o c a t i n g   s u b s t a n t i a l l y   the  e n t i r e  

length   t h e r e o f ,  

means  for  mounting  the  p in ion  on   the  c a r r i a g e   in  t h e  

a r rangement   whereby  the  pinion  forms  the  l ink  between  the  rack  and 

the  lance  c a s i n g ,  

a feed  tube  connected  to  a  s u p p l y  o f   c l ean ing   f l u id   and 

t e l e s c o p i n g   wi th in   the  lance  cas ing   from  the  rear   o f  t h e  c a s i n g ,  

a  packing  gland  seal  mounted  between  the  outer   wall  o f  

the  feed  tube  and  the  inner   wall  of  the  lance  cas ing ,   and 

r o l l s   mounted  on  the  c a r r i a g e  i n   engagement  with  t h e  

feed  tube  to  main ta in   the  feed  tube  c o n c e n t r i c   to  the  i n s i d e   wa l l  

of  the  lance  c a s ing  and   thereby   o b v i a t i n g   mechanical  s t r e s s   on  t h e  

packing  gland  s e a l .  
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