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©  Heating  apparatus. 
Heating  apparatus  comprising  a  combined  chimney 

breast  and  fireplace  unit  (1)  has  a  flue  pipe  (3)  extending 
upwardly from the  region  of the  fireplace  (2)  to  a  flue  gas  exit 
(4)  in  an  upper  region  of  the  chimney  breast.  An  air  heating 
duct  (5)  conveys  air  in  heat  exchange  relationship  with  the 
exterior  surface  of  the  wall  of  the  flue  pipe  (3)  from  an  air 
inlet  (6)  in  the  upper  region  of  the  chimney  breast  to  the 
region  of the fireplace  (2). Air heating  passages  (12)  surround 
the  fireplace  (2)  and  communicate  with  the  air  heating  duct 
(5)  for  conducting  air  received  from  the  duct  (5)  in  heat 
exchange  relationship  with  exterior  surfaces  of  walls  (11) 
defining  the  fireplace  (2)  to  a  hot  air  duct  (16)  for  conveying 
at  least  part  of  the  heated  air  to  a  hot  air  outlet  (17)  in  the 
upper  region  of  the  chimney  breast.  The  air  heating  duct  (5) 
and  the  hot  air  duct  (16)  are  separated  within  the  unit  (1)  by  a 
partition  wall  (20)  extending  upwardly  within  the  unit  (1) 
from  the  region  of  the  fireplace  (2)  to  the  region  of  the  flue 
gas  exit  (4)  and  hot  air  outlet  (17)  in  the  upper  region  of  the 
chimney  breast.  The  unit  (1)  may  be  associated  with  further 
extension  units  to  carry  the  flue  pipe  and  ducts  through 
further  storeys  of  a  house  and  a  roof  space,  and  to  bring 
about  at  the  same  time  further  heat  exchange  between  hot 
flue  gases  in  the  flue  pipe  and  air  or  water  conducted 
through  the  units. 



This  invent ion   r e l a t e s   to  heat ing  apparatus  for  p r iva t e   houses  and 

commercial  bu i ld ings   and  in  p a r t i c u l a r   to  heat ing  apparatus  for  use  in  

a  domestic  r e s idence .   It  is  an  object   of  the  invent ion   to  p rov ide  

apparatus   of  th is   kind  of  improved  e f f i c i e n c y   and  in  p a r t i c u l a r   t o  

provide  heat ing  appara tus   which  of fers   enhanced  heat  recovery  from  an 

open  f i r e   compared  with  a  convent ional   o p e n  f i r e p l a c e   and  chimney 

c o n s t r u c t i o n ,   so  that   s u b s t a n t i a l l y   all  of  the  useful  heat  that  would 

o therwise   escape  via  the  chimney  may  be  caught.  It  is  a  f u r t h e r  

objec t   of  the  invent ion   to  provide  heat ing  apparatus   su i t ab l e   f o r  

i n s t a l l a t i o n   in  convenient   manner  in  a  domestic  r e s idence   and  in 

p a r t i c u l a r   to  provide  heat ing  apparatus  for  f i t t i n g   into  a  house  or  a 

room  in  a  house  in  which  no  f i r e p l a c e   or  chimney  was  provided  in  t h e  

o r i g i n a l   c o n s t r u c t -   ion  of  the  b u i l d i n g .  

According  to  a  f i r s t   aspect  of  the  i nven t ion ,   there   is  provided  a 

combined  chimney  breas t   and  f i r e p l a c e   unit  having  a  flue  pipe  e x t e n d -  

ing  upwardly  from  the  region  of  the  f i r e p l a c e   to  a  f l ue  gas   exit  in  an 

upper  region  of  the  chimney  b r eas t ,   an  air  heat ing  duct  for  conveying 

air  in  heat  exchange  r e l a t i o n s h i p   w i th  a t   l eas t   the  e x t e r i o r   s u r f a c e  

of  the  wall  of  the  f lue  pipe  from  an  air  in le t   in  the  upper  region  o f  

the  chimney  breas t   to  the  region  of  the  f i r e p l a c e ,   a i r  h e a t i n g   p a s s -  

ages  surrounding  at  l eas t   part  of  the  f i r e p l a c e  a n d   communicating  wi th  

the  air  heating  duct  for  conducting  air  received  from  the  heating  duc t  

in  heat  exchange  r e l a t i o n s h i p   with  at  least   e x t e r i o r   surfaces  of  w a l l s  



d e f i n i n g   the  f i r e p l a c e   from  the  air  heat ing  duct  to  a  hot  air  duct  f o r  

conveying  at  l eas t   part  of  the  heated  air  to  at  l e a s t   one  hot  air  o u t -  

let   from  the  unit  located  in  the  upper  region  of  the  chimney  b r e a s t ,  

the  air  hea t ing   and  hot  air  ducts  being  sepa ra ted   within  the  unit  by  a 

p a r t i t i o n   wall  extending  upwardly  within  the  unit  from  the  region  o f  

the  f i r e p l a c e   to  the  region  of  the  f lue  gas  exit   and  the  hot  air  o u t -  

le t   in  the  upper  region  of  the  chimney  b r e a s t .  

The  term  "combined  chimney  and  f i r e p l a c e   unit"  r e f e r s   to  a  s t r u c t u r e  

having  a  combustion  region  in  which  a  f i r e   can  be  l i t   and  in  which  a 

por t ion   of  the  s t r u c t u r e   loca ted   upwardly  of  the  combustion  r e g i o n  

takes  the  p lace ,   in  the  i n s t a l l e d   u n i t ,   of  the  chimney  b reas t   wall  i n  

a  c o n v e n t i o n a l l y   c o n s t r u c t e d   brick  or  blockwork  ch imney.  

P r e f e r a b l y   the  f lue  pipe  extends  upwardly  within  the  unit   at  an  a n g l e  

to  the  v e r t i c a l   l o n g i t u d i n a l   axis  of  the  unit  and  the  p a r t i t i o n   w a l l  

is  s u b s t a n t i a l l y   planar  and  extends  upwardly  within  the  unit   s u b s t a n t -  

i a l l y   p a r a l l e l   to  the  f lue  pipe.   Such  an  angular  d i s p o s i t i o n   of  t h e  

f lue   pipe  serves  to  promote  t u r b u l e n c e   in  the  flow  of  f lue   gas  in  t h e  

f lue  pipe  and  thereby   to  improve  heat  exchange  with  the  air  s t r e a m i n g  

through  the  air  heat ing  duct.   The  con t ra f low  arrangement  of  the  a i r  

and  f lue  gas  flows  is  also  b e n e f i c i a l   in  terms  of  e f f i c i e n t   h e a t  

exchange .  

In  a  p r e f e r r e d   embodiment,  a  metal  shel l   def ines   the  outer   walls  of  a t  

l eas t   a  part   of  the  chimney  b reas t   and  the  air  heat ing  and  hot  a i r  

ducts  are  defined  by  the  p a r t i t i o n   wall  and  by  po r t i ons   of  the  s h e l l  

for  heat  exchange  between  air  f lowing  in  the  ducts  and  the  shel l   so 
tha t   the  outer   walls  of  at  l e a s t   part   of  the  chimney  b reas t   may  be 

heated  by  hot  air  f lowing  within  the  ducts  for  heat  exchange  with  t h e  

environment   sur rounding   the  uni t .   Thus  the  shel l   also  acts  in  s i m i l a r  

manner  to  a  r a d i a t o r ,   to  heat  i ts  immediate  s u r r o u n d i n g s .  

The  shell   may  also  form  a  sheath  for  the  f i r e p l a c e   of  the  unit  which 

def ines   at  l eas t   in  part  outer   walls  of  the  air  hea t ing   p a s s a g e s  
sur rounding   at  l eas t   part  of  the  f i r e p l a c e ,   so  that   these  outer  w a l l s  

may  be  heated  by  hot  air  f lowing  wi th in   the  passages  for  heat  exchange 



with  the  environment  sur rounding   the  unit  and  the reby   f u r t h e r   enhance 

the  heat ing  e f f e c t   of  the  part  of  the  shell   de f in ing   outer  walls  o f  

the  chimney  b r e a s t ,   as  noted  above.  

In  an  advantageous  c o n s t r u c t i o n   of  the  combined  chimney  breas t   and 

f i r e p l a c e ,   the  shell   is  s u b s t a n t i a l l y   r e c t a n g u l a r   in  t r a n s v e r s e   s e c -  '  

t ion  and  the  f lue  pipe  is  s u b s t a n t i a l l y   c o a x i a l l y   disposed  within  t h e  

air  heat ing  duct  at  the  f lue  gas  exit  and  air  i n l e t   in  the  upper  r e g -  
ion  of  the  chimney  b r e a s t ,   the  air  heat ing  duct  being  dimensioned  in 

th i s   region  so  that   c o n t i n u a t i o n s   of  at  leas t   the  air  heat ing  duct  and 

the  f lue  pipe  can  be  located  between  c o n v e n t i o n a l l y   spaced  f loor   o r  

roof  j o i s t s   to  pass  through  a  f loor   or  roof.   In  th i s   way,  i n s t a l l a -  

t ion  of  the  unit  in  a  house  not  provided  with  a  f i r e p l a c e   or  chimney 

is  p a r t i c u l a r l y   s i m p l i f i e d ,   and  may  be  achieved  in  economical  manner .  

The  p a r t i t i o n   wall  may  be  a r r anged   to  d i r e c t   all  of  the  air  emerging  

from  the  air  hea t ing   duct  into  the  air  heat ing  passages ,   or  a l t e r n a -  

t i v e l y   some  of  the  air  may  be  allowed  to  sweep  around  the  lower  end  of  

the  wall  to  enter   the  hot  air  duct  d i r e c t l y .   Heat  exchange  f ins   may 
be  provided  on  the  f lue  pipe  to  increase   heat  t r a n s f e r   to  the  air  in  

the  air  heat ing  duct,   while  ba f f l es   in  the  duct  may  genera te   a d d i t -  

ional  t u r b u l e n c e   and  serve  to  d i r ec t   the  flow  of  air  towards  the  h o t  

f lue   pipe.  Addi t iona l   heat ing  surface   area  may  be  provided  in  t h e  

f i r e p l a c e   region  by  means  of  a  draf t   f lue  and  hea t ing   tubes .   It  i s  

also  advantageous  to  provide  f i n l i k e   s t r i p s   of  metal  on  the  w a l l s  

de f in ing   the  f i r e p l a c e   in  contac t   with  the  hot  air  f lowing  through  t h e  

air  heat ing  passages   sur rounding   the  f i r e p l a c e ,   to  s t r eng then   t h e  

s t r u c t u r e   of  the  f i r e p l a c e   and  also  promote  f u r t h e r   heat  exchange .  

It  is  p r e f e r r e d ,   in  an  i n s t a l l a t i o n   embodying  appara tus   acording  t o  

the  i nven t ion ,   to  force  the  air  to  be  t r e a t e d   through  the  ducts  and 

passages  by  means  of  a  blower  or  fan,  and  in  a d d i t i o n ,   a  hot  air  o u t -  

let   or  ou t l e t s   may  be  provided  to  allow  hot  air  flow  d i r e c t l y   from  t h e  

unit   to  the  space  sur rounding   the  uni t .   Means  for  d i r e c t i n g   a  p o r t i o n  

of  the  hot  air  to  the  base  of  a  f i r e   in  the  f i r e p l a c e   are  also  a d v a n t -  

ageously  provided  in  order  to  minimise  e x t r a c t i o n   of  air  from  t h e  

space  in  which  the  unit  is  i n s t a l l e d ,   by  the  f i r e   due  to  combus t ion .  



For  an  i n s t a l l a t i o n   in  a  house  having  two  or  more  s t o r e y s ,   the  h e a t i n g  

appara tus   according  to  the  invent ion   also  comprises  at  l eas t   one  ex-  

t ens ion   unit  having  a  f lue  pipe  extending  upwardly  from  a  f lue  gas 
i n l e t   communicating  with  the  f lue  gas  exit  of  the  combined  chimney 

b rea s t   and  f i r e p l a c e   unit   or  communicating  with  a  f lue  gas  exi t   o f  

another   ex tens ion   unit   of  the  apparatus  to  a  f lue  gas  exi t   in  an  upper  

region  of  the  ex tens ion   un i t ,   an  air  heat ing  duct  for  conveying  air  in  

heat  exchange  r e l a t i o n s h i p   with  at  l eas t   the  e x t e r i o r   sur face   of  t h e  

wall  of  the  f lue  pipe  of  the  extension  unit  from  an  air  i n l e t   in  t h e  

upper  region  of  the  ex tens ion   unit  to  an  air  o u t l e t   communicating  w i t h  

the  air  i n l e t   of  the  combined  chimney  breas t   and  f i r e p l a c e   unit  o r  

communicating  with  an  air  i n l e t   of  another  ex tens ion   unit   of  t h e  

a p p a r a t u s ,   and  a  hot  air  duct  extending  upwardly  from  a  hot  air  i n l e t  

communicating  with  the  hot  air  o u t l e t   of  the  combined  chimney  b r e a s t  

or  f i r e p l a c e   unit  or  communicating  with  a  hot  air  o u t l e t   of  a n o t h e r  

ex tens ion   unit   of  the  appara tus   for  conveying  at  l e a s t   part  of  the  h o t  

air  r ece ived   at  the  hot  air  i n l e t   to  at  l eas t   one  hot  air  ou t l e t   f rom 

the  ex tens ion   unit   loca ted   in  the  upper  region  t h e r e o f .  

In  a  p r e f e r r e d   c o n s t r u c t i o n   of  the  extens ion  un i t ,   a  m e t a l  s h e l l   d e -  

f ines   the  outer   walls   of  at  l eas t   the  air  hea t ing   duct  of  the  e x t e n -  

sion  unit   and  the  air  hea t ing   and  hot  air  ducts  are  separa ted   from  one 

another   by  a  wall  compris ing  an  i n s u l a t i n g   layer  and  extending  up -  

wardly  from  the  region  of  the  lower  end  of  the  ex tens ion   unit  to  t h e  

region  of  the  upper  end  of  the  uni t .   In  th is   way,  the  t empera tu re   o f  

the  hot  air  is  ma in ta ined   close  to  i ts   value  at  ent ry   to  the  u n i t  

th roughou t   i ts  t r a n s i t   of  the  extens ion  uni t .   S u i t a b l y   the  e x t e n s i o n  

unit   is  also  arranged  with  the  f lue  pipe  and  air  heat ing  duct  c o a x i a l  

and  is  dimensioned  for  c o n t i n u a t i o n s   of  th is   pipe  and  duct  to  f i t   be -  

tween  ad jacen t   f loor   or  roof  j o i s t s   without  r e q u i r i n g   these  to  be  c u t .  

In  s i m i l a r   manner  to  the  combined  uni t ,   the  ex tens ion   unit   may  a l s o  

serve  to  heat  the  space  through  which  it  passes  in  the  manner  of  a 

r a d i a t o r   and  also  f ins   may  be  af f ixed  to  the  f lue   pipe  to  promote  h e a t  

t r a n s f e r   to  the  a i r .   P r e f e r a b l y   at  l eas t   one  c o n t r o l l a b l e   hot  a i r  

o u t l e t   to  the  sur rounding   space  is  also  p r o v i d e d .  



The  units  of  the  apparatus   according  to  the  invent ion  as  d e s c r i b e d  

above  provide  for  enhanced  recovery  of  the  heat  given  off  by  combus t -  

ion  of  fuel  in  the  f i r e p l a c e   or  f i rebox  of  the  apparatus  and,  in  p a r t -  

i c u l a r ,   they  provide  for  this   to  be  achieved  with  an  open  f i r e ,   which 

is  an  i n e f f i c i e n t   means  of  burning  fuel  in  so  far  as  c o n v e n t i o n a l  

chimneys  are  concerned,   but  which  none the less   appeals  to  h o u s e h o l d e r s  

for  less  t ang ib l e   reasons .   However  desp i te   the  good  level  of  h e a t  

recovery  achieved  in  the  combined  unit  and  by  v i r tue   of  one  or  more 

extens ion  un i t s ,   it  has  been  found  tha t   the  flue  gases  cont inue   t o  

reach  the  f lue  gas  exit   from  these  units   at  a  t empera ture   s u f f i c i e n t l y  

high  for  them  to  be  capable  of  y i e l d i n g   f u r t h e r   worthwhile  q u a n t i t i e s  

of  h e a t .  

Accordingly,   the  apparatus  according  to  the  invent ion  f u r t h e r   com- 

pr ises   a  roof  space  extension  unit  having  a  f lue  pipe  extending  from  a 

flue  gas  in le t   communicating  with  the  f lue  gas  exit  of  the  combined 

chimney  breas t   and  f i r e p l a c e   unit  or  communicating  with  the  f lue  gas 
exit  of  an  extension  unit  of  the  apparatus  to  a  f lue  gas  exit   communi- 

cat ing  with  a  chimney  exhaust ing  to  atmosphere,  at  l eas t   a  por t ion  o f  

the  f lue  pipe  of  the  roof  extens ion  unit  being  surrounded  by  a  j a c k e t  

for  the  flow  of  a  f lu id   medium  in  heat  exchange  r e l a t i o n s h i p   with  a t  

least   the  e x t e r i o r   surface   of  the  wall  of  the  flue  pipe  through  t h e  

space  defined  between  the  jacket   and  the  wall  of  the  f lue  p i p e .  

In  one  embodiment  of  the  roof  space  extension  unit  the  f lu id   medium  i s  

water  and  water  heated  in  the  unit  is  conducted  to  a  hot  water  c y l i n -  

der.  In  another  embodiment,  the  f lu id   medium  is  a ir ,   and  a  blower  i s  

provided  for  supplying  air  to  the  space  defined  between  the  j acke t   and 

the  wall  of  the  f lue  pipe.  The  air  from  the  roof  space  ex tens ion   u n i t  

may  then  be  f u r t h e r   heated  in  a  v e r t i c a l   extension  unit  and/or  a  com- 

bined  unit  of  the  apparatus  or  a l t e r n a t i v e l y   it  may  be  conducted  d i r -  

ect ly   to  a  space  to  be  heated.   Fins  may  be  provided  on  the  f lue  p i p e  

in  e i the r   of  the  embodiments,  in  order  to  promote  heat  exchange.  In  a 

fu r the r   embodiment  of  the  roof  space  extension  un i t ,   both  air  and 

water  are  heated  by  flow  through  spaces  defined  by  separa te   j a c k e t s  

and  the  flue  p i p e .  



The  roof  space  ex tens ion   unit  may  be  arranged  with  i ts  flue  p ipe  

disposed  at  a  low  angle  with  respec t   to  the  ho r i zon ta l   without  t h i s  

having  any  d e t r i m e n t a l   e f f ec t   on  the  draught  present   in  the  f l u e  

pipe.  This  angle  may  be  as  low  as  5°.  Such  an  arrangement  allows  t h e  

ex tens ion   unit  to  be  ca r r ied   across  a  roof  space  to  maximise  i t s  

length  and  heat  t r a n s f e r   c a p a b i l i t i e s   and  also  to  be  brought  to  t h e  

most  f a v o u r a b l e   loca t ion   for  the  chimney  o u t l e t .   Despite  the  low 

angle  of  the  f l ue ,   it  has  been  found  that   the  draught  in  the  f lue  o f  

the  appara tus   according  to  the  inven t ion   may  be  a c tua l l y   improved 

compared  with  a  f lue  of  higher  angle  to  an  extent   s u f f i c i e n t   t o  

r equ i r e   an  a d d i t i o n a l   damper  in  the  f lue  near  the  chimney  to  c o n t r o l  

f lue  gas  flow  through  the  roof  space  ex tens ion   uni t ,   in  addi t ion  t o  

the  normal  damper  provided  near  the  f i r e p l a c e .  

An  a l t e r n a t i v e   form  of  roof  space  heat  exchanger  may  be  provided  which 

is  also  s u i t a b l e   for  use  with  heat ing  equipment  of  other  k i n d s .  

According  to  th is   aspect  of  the  i nven t ion ,   there  is  provided  a  r o o f  

space  heat  exchanger  comprising  at  l eas t   one  double-wal led   chamber  f o r  

the  flow  of  a  f l u id   medium  through  a  cav i ty   defined  between  the  doub le  

walls  of  the  chamber,  the  inner  walls  also  def in ing  a  space  for  t h e  

flow  of  f lue  gas  t he re th rough   for  heat  exchange  with  the  f lu id   medium. 

In  a  p r e f e r r e d   embodiment,  the  chamber  is  suppl ied  with  water  for  f l o w  

the reo f   through  the  cavi ty   or  space  defined  between  the  walls  and  a 

p l u r a l i t y   of  doub le -wal led   f ins  are  also  provided  extending  downwardly 

into  the  f lue  gas  flow  space  from  an  upper  wall  of  the  inner  walls  in  

order  to  promote  heat  exchange  between  the  flowing  flue  gas  and  t h e  

water.   The  chamber  is  s u i t a b l y   also  provided  with  doors  in  a  s i d e  

wall,   through  which  access  can  be  gained  to  the  f lue  gas  space  f o r  

i n spec t i on   and  c l e a n i n g .  

In  an  a l t e r n a t i v e   and  p a r t i c u l a r l y   advantageous  embodiment  of  the  r o o f  

space  heat  exchanger ,   a  p l u r a l i t y   of  chambers  is  provided,  and  each 

chamber  is  in  a i r - t i g h t   i n t e r c o n n e c t i n g   r e l a t i o n s h i p   with  the  a d j a c e n t  

chamber  or  chambers  for  the  flow  of  f lue  gas  therebetween.   P r e f e r -  

ably,  the  f lue  gas  i n l e t   to  the  f i r s t   chamber  is  in  a  lower  r e g i o n  
t he r eo f   while  the  f lue  gas  exit  from  the  las t   chamber  is  in  the  upper  



region  of  that   chamber,  and  the  i n t e r c o n n e c t i o n   between  a d j a c e n t  

chambers  is  in  each  case  provided  in  t h e i r   lower  r eg ions .   The  f l o o r  

of  each  chamber  is  advan tageous ly   arranged  to  slope  downwardly  to  a 

sump  and  drain  condui t   through  which  accumulated  d i r t   and  soot  may  be 

washed  out  of  the  chamber.  Each  chamber  is  also  provided  with  an 

i n s u l a t e d   door  which  seals  it  for  use,  but  allows  access  for  c l e a n i n g  

and  i n s p e c t i o n .   By  v i r t u e   of  the  sump,  the  chamber  can  be  e a s i l y  

cleaned  down  by  spray  means,  and  the  l eve ls   of  the  i n t e r c o n n e c t i o n s  

between  the  chambers  are  arranged  to  permit  d i r t   to  accumulate  below 

them  and  not  impede  the  flow  of  gas  through  the  chambers .  

The  roof  space  heat  exchanger  may  be  included  in  an  i n s t a l l a t i o n   com- 

p r i s i n g   the  combined  chimney  b reas t   and  f i r e p l a c e   unit  and  o p t i o n a l l y  

also  one  or  more  ex tens ion   uni ts   according  to  the  i n v e n t i o n ,   in  o r d e r  

to  e x t r a c t   the  maximum  amount  of  heat  from  the  f lue   gases  and  to  p r o -  

vide  a  r e l a t i v e l y   clean  exhaust  from  the  f ina l   chimney  or  s t a c k .  

Draught  inducing  means   such  as  a  blower  may  be  requi red   at  the  o u t l e t  

end  of  the  heat  exchanger  in  some  c i r c u m s t a n c e s .   Control  means  may  be 

a s s o c i a t e d   with  the  various  units   of  the  appara tus   in  order  to  r e g u -  
la te   the  air  flow  and  o p t i o n a l l y   also  the  draught  in  the  f lue  pipe,  in  

order  to  ensure  that   the  requi red   amount  of  heat  is  d i s t r i b u t e d   to  t h e  

space  or  spaces  to  be  heated  and  also  to  the  hot  water  tank,   where  

water  hea t ing   is  included  in  the  sy s t em.  

In  order  tha t   the  invent ion   may  be  more  c l e a r l y   unders tood,   a  number 

of  embodiments  t he r eo f   will  now  be  desc r ibed   by  way  of  example,  w i t h  

r e f e r e n c e   to  the  accompanying  drawings,   in  which:  

Figure  1  is  a  part   cut-away  p i c t o r i a l   view  of  a  combined  chimney 

breas t   and  f i r e p l a c e   unit  for  heat ing  appara tus   according  to  t h e  

i n v e n t i o n ;  

Figure  2  is  a  s e c t i o n a l   side  view  of  the  unit  of  Figure  1,  s u b s t a n t -  

i a l l y   along  the  l o n g i t u d i n a l   axis  of  the  f lue  pipe  t he reo f   and  a l s o  

shows  one  c o n s t r u c t i o n   of  means  for  admi t t ing   cold  air  into  the  a i r  

hea t ing   duct  of  the  u n i t ;  

Figure  3  is  a  s e c t i o n a l   f ront   view  of  the  unit  of  Figure  1 ;  



Figure  4  is  a  s e c t i o n a l   view  of  the  u n i t  o f   Figure  1  on  the  line  I V  -  

IV  of  Figure  3: 

Figure  5  is  a  p i c t o r i a l   view  of  the  f i r e p l a c e   region  in  a  unit  s i m i l a r  

to  that   of  Figure  1  but  of  la rger   d imens ions ;  

Figure  6  is  a  f ront   view  of  the  f i r e p l a c e   region  of  Figure  5; 

Figure  7  is  a  s e c t i o n a l   f ront   view  of  the   f i r e p l a c e   region  of  Figure  5 

and  also  shows  an  a l t e r n a t i v e   arrangement  of  the  p a r t i t i o n   wall  in  t h e  

unit  at  i ts   lower  end,  for  guiding  the  air  flow  in  the  v i c i n i t y   of  t h e  

lower  end  of  the  f l u e ;  

Figure  8  is  a  part  cut-away  p i c t o r i a l   view  of  an  arrangement  for  con-  

duct ing  air  from  wi th in   the  unit  to  provide  combustion  air  for  a  f i r e  

in  the  f i r e p l a c e ;  

Figure  9  is  a  f ron t   s e c t i o n a l   view  of  the  arrangement  shown  in  F i g -  

ure  8; 

Figure  10  is  a  part  cut-away  p i c t o r i a l   view  of  an  extension  unit  f o r  

at tachment   to  the  unit  of  Figure  1  to  conduct  f lue   gases  and  hot  a i r  

v e r t i c a l l y   upwards  through  a  f u r t h e r   s torey  of  a  b u i l d i n g ;  

Figure  11  is  a  s e c t i o n a l   side  view  of  the  ex tens ion   unit  of  Figure  10,  

s u b s t a n t i a l l y   along  the  l o n g i t u d i n a l   axis  of  the  f lue  pipe  the reof   and 

also  shows  means  for  admit t ing   cold  air  into  the  air  heating  duct  o f  

the  un i t ,   and  for  c o l l e c t i n g   hot  air  from  the  r i s i n g   hot  air  d u c t ;  

Figure  12  is  a  s e c t i o n a l   view  of  the  extension  unit  of  Figure  10  on 

the  l ine  XII -   XII  of  Figure  1; 

Figure  13  shows  a  f i r s t   c o n s t r u c t i o n   of  a  roof  space  or  a t t i c   e x t e n -  

sion  un i t ,   i nc lud ing   a  water  h e a t e r ;  

Figure  14  is  a  t r a n s v e r s e   s ec t iona l   view  of  the  water  heater   shown 

in  Figure  13; 

Figure  15  shows  a  second  c o n s t r u c t i o n   of  a t t i c   extens ion  unit  i n c l u d -  

ing  an  air  h e a t e r ;  

Figure  16  is  a  t r a n s v e r s e   s ec t iona l   view  o f  t he   air  heater   shown 

in  Figure  15; 

Figure  17  shows  a  f u r t h e r   c o n s t r u c t i o n   of  a t t i c   extension  u n i t ,  

inc lud ing   both  a  water  heater   and  an  air  h e a t e r ;  

Figure  18  is  a  s e c t i o n a l   view  of  a  bungalow,  showing  a  h e a t i n g  

i n s t a l l a t i o n   inc lud ing   heat ing  apparatus  according  to  the  i n v e n t i o n ;  

Figure  19  is  a  s e c t i o n a l   view  of  a  two-s torey   house  including  h e a t i n g  

appara tus   according  to  the  inven t ion ,   shown  in  f ront   view; 



Figure  20  is  a  s imi la r   s e c t i o n a l   view  to  Figure  19,  with  the  h e a t i n g  

appara tus   shown  in  side  v iew;  

Figure  21  is  a  schematic  diagram  of  the  system  for  c o n t r o l l i n g   t h e  

heat  output  in  heat ing  apparatus   according  to  the  i n v e n t i o n ;  

Figure  22  is  a  p i c t o r i a l   view  of  a  unit  g e n e r a l l y   s i m i l a r   to  t h a t  

of  Figure  1  in  a s s o c i a t i o n   with  a  f i r s t   c o n s t r u c t i o n   of  a  c h a m b e r - t y p e  

heat  exchange  unit  for  i n s t a l l a t i o n   in  an  a t t i c   s p a c e ;  

Figure  23  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  the  heat  exchange  u n i t  

of  Figure  22; 

Figure  24  is  a  t r a n s v e r s e   s ec t iona l   view  of  the  heat  exchange  u n i t  

of  Figure  22; 

Figure  25  is  an  end  view  of  the  heat  exchange  unit  of  Figure  22  from 

the  f lue  gas  entry  end; 

Figure  26  is  a  p i c t o r i a l   view  of  a  unit  g e n e r a l l y   s i m i l a r   to  t h a t  

of  Figure  1  in  a s s o c i a t i o n   wi th  an   a l t e r n a t i v e   c o n s t r u c t i o n   of  a 

chamber- type   heat  exchange  unit  for  i n s t a l l a t i o n   in  an  a t t i c   s p a c e ;  

F igure  27   is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  the  heat  exchange  u n i t  

of  Figure  26; 

Figure  28  is  a  de ta i l   view  in  sec t ion   of  a  por t ion   of  an  a i r - t i g h t  

j o i n t   between  adjacent   chambers  of  the  heat  exchange  unit  of  F i g -  

ure  26;  and 

Figure  29  is  a  t r a n s v e r s e   s ec t i ona l   view  of  a  chamber  of  the  h e a t  

exchange  unit  of  Figure  26.  

As  shown  in  Figure  1,  heat ing  apparatus   according  to  the  invent ion  i n -  

cludes  a  combined  chimney  breas t   and  f i r e p l a c e   unit   1,  which  has  a 

f i r e p l a c e   or  f i rebox  2  and  a  f lue   pipe  3  extending  upwardly  th rough  

the  unit  from  the  region  of  the  f i r e p l a c e   2  to  a  f lue   gas  exi t   4  in  

the  upper  region  of  the  uni t .   The  term  "combined  chimney  breas t   and 

f i r e p l a c e   unit"  as  used  he re in ,   r e fe r s   to  a  f a b r i c a t e d   s t r u c t u r e   hav-  

ing  i n t e r   a l ia   a  combustion  region  in  which  a  f i r e   can  be  l i t   and  in 

which  a  por t ion   of  the  s t r u c t u r e   located  upwardly  of  the  combust ion  

region  takes  the  place  in  the  i n s t a l l e d   unit  of  the  chimney  b r e a s t  

wall  in  a  c o n v e n t i o n a l l y   cons t ruc t ed   brick  or  blockwork  chimney.  In 

the  unit  of  th is   kind  shown  in  Figure  1,  an  air  hea t ing   duct  5  is  a l s o  

provided  for  conveying  air  in  heat  exchange  r e l a t i o n s h i p   with  t h e  

e x t e r i o r   surface   of  the  wall  of  the  f lue  pipe  3  from  an  air  in le t   6 ,  



also  in  the  upper  region  of  the  unit   1,  to  the  region  of  the  f i r e p l a c e  

2.  The  f lue   pipe  3  is  disposed  s u b s t a n t i a l l y   c o a x i a l l y   with  the  a i r  

hea t ing   duct  5  at  the  f lue  gas  exi t   4  and  air  i n l e t   6,  but  as  will  be 

seen  from  the  s e c t i o n a l   view  of  Figure  3,  the  f lue   pipe  3  extends  a t  

an  angle  to  the  v e r t i c a l   l o n g i t u d i n a l   axis  of  the  unit   1,  so  t h a t  

a d d i t i o n a l   t u r b u l e n c e   will  be  imparted  to  f lue  gas  leaving  t h e  

combustion  region  and  t r a v e l l i n g   upwardly  through  the  f lue   pipe  3. 

Fins  7  are  provided  on  the  e x t e r i o r   surface   of  the  wall  o f  t h e   f l u e  

pipe  3  to  improve  heat  exchange  between  the  air  f lowing  downwardly 

through  the  duct  5  and  the  hot  gases  flowing  upwardly  ins ide   the  f l u e  

pipe  2.  The  f ins   7  are  of  a  l i g h t   gauge  aluminium  or  s i m i l a r   meta l  

which  posses ses   good  heat  conduct ing  c a p a b i l i t i e s   and  they  are  a f f i x e d  

to  the  f lue   pipe  in  such  a  manner  as  to  ensure  good  t r a n s f e r   of  h e a t  

from  the  pipe  to  the  f in s .   Ba f f l e s   8  are  also  provided  wi th in   t h e  

duct  5  to  d i r e c t   air  passing  through  the  duct  towards  the  f lue   p i p e  

for  heat  exchange  t h e r e w i t h ,   and  to  c rea te   a d d i t i o n a l   t u r b u l e n c e   in  

the  air  f l o w .  

The  f i r e p l a c e   2  is  connected  to  the  f lue  pipe  3  by  a  t h r o a t   sec t ion   9 

which,  as  can  be  seen  from  Figure  3  in  p a r t i c u l a r ,   t ape r s   inwardly  in 

at  l e a s t   one  dimension,   from  the  main  combustion  region  of  the  f i r e -  

place  towards  the  f lue  pipe.  The  f i r e p l a c e ,   the  t h r o a t   and  the  f l u e  

pipe  are  f a b r i c a t e d   from  metal ,   and  are  p r e f e r a b l y   formed  from  s t a i n -  

less  s t ee l   so  as  to  be  r e s i s t a n t   to  acid  a t t a c k .   Metal  s t r i p s   10  a r e  

a f f ixed   such  as  by  welding  to  walls  11  def in ing   the  combustion  r e g i o n  

of  the  f i r e p l a c e   on  the  sides  t he r eo f   d i r ec t ed   away  from  the  combust-  

ion  space,   to  form  s t r e n g t h e n i n g   members  for  r e i n f o r c i n g   the  walls  and 

p r e v e n t i n g   them  from  being  d i s t o r t e d   by  the  heat  of  combustion  or  by 

the  b a t t e r i n g   or  pounding  they  exper ience   during  the  loading  of  s o l i d  

fuel  into  the  f i r e p l a c e .   S imi la r   s t r i p s   10  are  also  a f f ixed   to  t h e  

c o r r e s p o n d i n g   sur faces   of  the  walls  def in ing  the  t h r o a t   9.  

Re fe r r i ng   again  to  Figure  1,  air  hea t ing   passages  12  surround  t h e  

f i r e p l a c e   on  the  s ides ,   rear   and  f loor   t h e r e o f ,   and  are  defined  be-  

tween  the  walls   11  and  an  e x t e r i o r   metal  shell   13,  which  as  can  be 

seen  from  the  F igure ,   in  th is   c o n s t r u c t i o n   is  a  c o n t i n u a t i o n   of  t h e  



outer   wall  of  the  chimney  b reas t   por t ion  of  the  combined  un i t ,   and 

def ines   i n t e r   a l i a ,   also  part  of  the  wall  of  the  air  heat ing  duct  5.  

The  s t r i p s   10  extend  outwardly   from  the  walls  11  and  from  the  w a l l s  

de f i n ing   the  t h roa t   9  into  these   air  heat ing  passages ,   and  f u n c t i o n  

a d d i t i o n a l l y   as  heat  exchanging  f ins   for  improving  the  heat  t r a n s f e r  

between  the  hot  gases  of  combustion  and  the  air  being  heated.   A i r  

r ece ived   from  the  air  hea t ing   duct  5  is  conducted  through  these  a i r  

hea t ing   passages  and  is  thus  heated  up  f u r t h e r   from  its  condi t ion   on 

' l eav ing   the  duct  5. 

The  f i r e p l a c e   2  also  inc ludes   a  draught  f lue  14,  as  shown  most  c l e a r l y  

in  s ec t ion   in  Figure  2,  and  hea t ing   tubes  15,  for  the  flow  of  h o t  

gases  t h e r e t h r o u g h   in  each  case,   to  provide  a d d i t i o n a l   heat ing  s u r f a c e  

area  and  thereby  improve  the  heat  t r a n s f e r   e f f i c i e n c y   of  the  u n i t .  

The  g r e a t e r   part  of  the  h e a t e d  a i r   leaving  the  air  hea t ing   passages  12 

passes  into  a  hot  air  duct  16  which  leads  it  back  up  through  the  u n i t  

to  a  hot  air  o u t l e t   17  from  the  unit  located  in  the  upper  region  o f  

t h e . u n i t   1  adjacent   to  the  air  i n l e t   6.  However,  part  of  the  hea t ed  

air  from  the  passages  12  may  be  vented  d i r e c t l y   to  the  e x t e r i o r   of  t h e  

unit   through  g r i l l e d   or  louvred  vents  18  provided  in  the  walls  of  t h e  

shel l   13  in  the  region  of  the  f i r e p l a c e   2,  which  vents  are  p r e f e r a b l y  

provided  with  means  for  a d j u s t i n g   the  q u a n t i t y   of  air  passing  t h r o u g h  

them,  such  as  for  example,  a  s l i d i n g   s h u t t e r ,   or  in  the  case  o f  

l ouv res ,   the  vanes  may  be  p i v o t a b l y   mounted  and  movable  between  f u l l y  

open  and  f u l l y   closed  c o n f i g u r a t i o n s .   In  a d d i t i o n ,   a  f u r t h e r   o u t l e t  

19,  also  loca ted   in  the  v i c i n i t y   of  the  f i r e p l a c e ,   leads  to  a  duct  f o r  

conduct ing  hot  air  from  the  unit   1  to  an  ad jacent   room  or  other  space  

to  be  h e a t e d .  

As  can  be  seen  from  Figure  1,  the  air  heat ing  duct  5  and  the  hot  a i r  

duct  16  are  separa ted   within  the  metal  shell   13  of  the  unit   1  by  a 

metal  p a r t i t i o n   wall  20,  which  extends  upwardly  through  the  s t r u c t -  

ure  and,  as  can  best  be  seen  from  the  s ec t iona l   view  in  Figure  3,  t h i s  

wall  20  is  disposed  s u b s t a n t i a l l y   p a r a l l e l   to  the  d i r e c t i o n   of  t h e  

f lue  pipe  3  and  t h e r e f o r e   is  also  arranged  at  an  angle  to  the  v e r t i c a l  

l o n g i t u d i n a l   axis  of  the  unit  1.  The  p a r t i t i o n   wall  20  separa tes   t h e  



flow  of  air  in  the  hea t ing   duct  from  tha t   in  the  hot  air  duct  and  a t  

i ts   lower  end  it  d i r e c t s   the  g r ea t e r   part  of  the  air  flowing  t h r o u g h  

the  air  heat ing  duct  5  into  the  air  heat ing  passages  12  s u r r o u n d i n g  

the  f i r e - p l a c e .   Cons ide rab l e   t u rbu l ence   is  genera ted   in  th is   r e g i o n  

where  the  wall  t e r m i n a t e s   and  th is   t u rbu l ence   c o n t r i b u t e s   to  improve-  

ment  in  the  heat  t r a n s f e r .   In   add i t ion   to  the  f u n c t i o n s   set  o u t  

above,  the  p a r t i t i o n   wall  also  serves  a  s t r u c t u r a l   purpose  in  that   i t  

serves  to  r i g i d i f y   the  metal  shel l   13  and  to  prevent   d i s t u r b i n g   o r  

annoying  v i b r a t i o n s   or  noise  a r i s i n g   from  expansion  or  c o n t r a c t i o n   o f  

the  unit   1  during  o p e r a t i o n .  

It  will  be  c lear   from  the  drawings  that   in  addi t ion   to  gene ra t ing   h o t  

air  for  use  in  hea t ing   the  space  sur rounding   the  unit  1  and  for  t r a n s -  

mission  to  other  spaces  to  be  heated,   the  metal  shel l   13  of  the  uni t   1 

will   also  become  hot  during  use  of  the  heat ing  apparatus   according  t o  

the  invent ion   and  thus  f unc t i on   as  a  r a d i a t o r   and  convector   in  i ts   own 

r i g h t .   It  may  be  found  tha t   the  degree  of  heat ing  of  the  shel l   is  t o o  

great   for  comfort  or  s a f e t y   and  in  th i s   case  the  lower  po r t ions   of  t h e  

shel l   in  the  region  of  the  f i r e p l a c e   and  th roa t   may  themselves  be 

sheathed  i n s u l a t i n g l y   or  enclosed  to  reduce  the  heat  t r a n s f e r   from  t h e  

unit  1  to  the  space  or  room  in  which  it  is  i n s t a l l e d .   This  a d d i t i o n a l  

heat ing  derived  from  the  s t r u c t u r e   i t s e l f   is  an  e s p e c i a l l y   a d v a n t -  

ageous  f e a t u r e   of  the  combined  chimney  b reas t   and  f i r e p l a c e   unit  o f  

the  heat ing  apparatus   according  to  the  invent ion  and  the  e f f ec t   i s  

enhanced  by  the  d i r e c t i o n   of  air  flow  within  the  unit  during  the  f i r s t  

part   of  i ts  heat ing  being  o p p o s i t e l y   d i r ec t ed   to  that   of  the  f lue  g a s .  

A  s u i t a b l e   size  of  the  uni t   1  is  approx imate ly   500  mm  (2  f ee t )   wide  by  

250  mm  (1  foot)   deep,  and  i ts   height   is  adapted  to  su i t   the  height   o f  

the  room  in  which  it  is  l o c a t e d .   It  may  however  be  of  d i f f e r e n t   d i -  

mensions  where  r equ i red   and  while  a  r e c t a n g u l a r   sec t ion   is  f a v o u r e d  

for  c o n s t r u c t i o n a l   conven ience ,   other  c r o s s - s e c t i o n a l   shapes  are  n o t  

excluded.   It  is  an  advantage  of  the  c o n s t r u c t i o n   descr ibed   h e r e i n  

with  the  dimensions  c i ted   above  that   the  coaxial  d i s p o s i t i o n   of  t h e  

f lue   pipe  3  and  the  air  hea t ing   duct  5  at  the  f lue  gas  exit   4,  a l l o w s  

the  upwards  c o n t i n u a t i o n s   of  these  to  be  contained  within  the  s p a c i n g  

of  c o n v e n t i o n a l l y   spaced  roof  or  f loor   j o i s t s   in  a  domestic  house ,  



thus  f a c i l i t a t i n g   i n s t a l l a t i o n   of  the  apparatus  according  to  the  i n -  

ven t ion ,   in  that   cu t t i ng   of  the  j o i s t s   will  not  normally  be  r e q u i r e d .  

In  c e r t a i n   c i r cums tances   it  may  also  be  poss ib le   to  f i t   the  hot  a i r  

o u t l e t   17  t o g e t h e r   with  the  f lue  gas  exit   4  and  the  air  i n l e t   6  b e -  

tween  a  s ing le   pair  of  j o i s t s .   In  th is   i n s t ance ,   the  o u t l e t   17  i s  

p o s i t i o n e d   immediately  ad jacen t   the  i n l e t   6  as  shown  in  Figure  1.  Al -  

t e r n a t i v e l y   the  ou t l e t   17  may  be  brought  up  on  the  oppos i t e   side  of  a 

j o i s t   from  the  i n l e t   6,  but  again  the  cu t t ing   of  j o i s t s   is  a v o i d e d .  

The  combined  chimney  b reas t   and  f i r e p l a c e   unit  of  the  hea t ing   a p p a r a -  
tus  according  to  the  inven t ion   is  s u i t a b l e   f o r  i n s t a l l a t i o n   both  in 

new  houses  and  in  older  houses.   It  is  e s p e c i a l l y   well  su i ted   t o  

i n s t a l l a t i o n   in  houses  in  which  no  f i r e p l a c e   or  s t r u c t u r a l   chimney  was 

provided  at  the  time  of  bu i ld ing   but  is  no  less  useful  for  p rovid ing   a 

f i r e p l a c e   and  chimney  in  a  convenient   and  economical  manner.  in  a  new 

house,  without   it  being  necessa ry   to  undertake  the  heavy  and  c o s t l y  

s t r u c t u r a l   work  requi red   to  build  in  a  convent ional   f i r e p l a c e   and 

chimney.  It  is  e f f e c t i v e   in  c o l l e c t i n g   and  d i s t r i b u t i n g   a  s u b s t a n t -  

i a l l y   g r e a t e r   p ropor t ion   of  the  heat  re leased   during  combustion  o f  

fuel  in  an  open  f i r e   than  is  the  case  with  a  convent iona l   brick  o r  

blockwork  f i r e p l a c e   and  s i m i l a r l y   cons t ruc t ed   chimney.  It  also  p r o -  
vides  a  unit   of  not  u n a t t r a c t i v e   appearance,   e s p e c i a l l y   when  the  meta l  

shel l   is  s u i t a b l y   clad  with  a  d e c o r a t i v e   sheath,   and  r e t a i n s   the  t r a d -  

i t i o n a l   appearance  of  the  open  f i r e ,   while  improving  on  the  n o t o r -  

ious ly   poor  e f f i c i e n c y   of  th is   form  of  h e a t i n g .  

If  d e s i r e d ,   it  is  p o s s i b l e   for  the  en t i r e   metal  shell   i t s e l f   to  be 

encased  within  a  sheath  o p t i o n a l l y   having  an  i n s u l a t e d   wall  por t ion   in  

the  v i c i n i t y   of  one  wall  of  the  shell   and  louvres  or  vents  to  a l l ow  

air  heated  by  other  walls  of  the  shell   to  flow  outwardly  from  t h e  

shel l   to  heat  the  room  in  which  the  unit  is  loca ted .   In  th is   way 

comfort  a n d  s a f e t y   can  be  combined  with  any  des i red  ornamental  c h a r -  

acter   of  the  sheath,   so  that   the  appearance  of  conven t iona l   f i r e p l a c e  

designs  can  be  r e t a i n e d ,   if  r e q u i r e d .  



Refe r r ing   now  to  Figure  2,  the  f e a t u r e s   shown  t h e r e i n   have  a l r e a d y  

been  r e f e r r e d   to  in  connec t ion   with  Figure  1,  with  the  except ion  o f  

the  air  elbow  21  shown  on  an  upward  ex tens ion   of  the  unit  1,  which  up-  
ward  ex tens ion   is  i n d i c a t e d   in  o u t l i n e   form  only.  As  can  be  seen  t h e  

elbow  21  d i r e c t s   air  towards  the  i n l e t   6,  while  the  f lue  pipe  con-  

t i nues   v e r t i c a l l y   upwards  from  the  elbow.  By  br inging   the  f lue  p i p e  

upwards  within  the  air  hea t ing   duct,   the  combust ib le   f loor   or  r o o f  

t imbers   are  to  an  ex tent   p r o t e c t e d   aga ins t   the  heat  of  the  f l u e  g a s e s ,  

al though  it  is  p r e f e r r e d   to  wrap  the  e n t i r e   duct  with  i n s u l a t i n g  

ma te r i a l   to  ensure  such  p r o t e c t i o n .   In  th is   way,  s a fe ty   is  promoted 

while  add i t iona l   heat ing  of  the  air  is  achieved  by  v i r t u e   of  i t s  

u n i n t e r r u p t e d   flow  in  con tac t   with  the  hot  f lue  pipe.   Figure  2  a l s o  

shows  a  damper  22  which  as  shown  is  in  the  t h r o a t   region  of  the  u n i t ,  

and  may  be  manually  c o n t r o l l e d   in  order  to  r e g u l a t e   the  draught  in  t h e  

f lue   p i p e .  

Figure  3  is  a  v e r t i c a l   s ec t ion   through  the  unit  1  on  a  plane  at  r i g h t  

angles  to  that   of  Figure  2,  and  again  the  f e a t u r e s   shown  t he re in   a r e  

f u l l y   descr ibed   above,  with  the  except ion  of  a  t empera tu re   sensor  23 

which  measures  the  t e m p e r a t u r e   of  the  air  in  the  hot  air  duct  near  t h e  

hot  air  ou t l e t   17  of  the  unit   1 .  

Figure  4  is  a  c r o s s - s e c t i o n   of  the  unit  1  on  the  l ine  IV -  IV  of  F i g -  

ure  3,  and  again  the  f e a t u r e s   shown  t h e r e i n   have  been  descr ibed  in  t h e  

foregoing   t e x t .  

Figures  5,  6  and  7  show  a  l a rge r   example  of  the  f i r e p l a c e   region  o f  

the  unit   1  than  that   i l l u s t r a t e d   in  the  previous   F igures .   Th i s  

vers ion   of  the  f i r e p l a c e   is  intended  for  l a rge r   i n s t a l l a t i o n s   in  

l a rger   b u i l d i n g s ,   and  may  be  used  in  a  f a c t o r y ,   for  example,  f o r  

burning  waste  m a t e r i a l ,   thus  giving  useful   heat  while  also  f u l f i l l i n g  

an  i n c i n e r a t i n g   f u n c t i o n .   The  f e a t u r e s   shown  t h e r e i n   have  again  been 

f u l l y   descr ibed   in  connec t ion   with  the  e a r l i e r   F i g u r e s ,   apart  from  a 

m o d i f i c a t i o n   of  the  lower  end  of  the  p a r t i t i o n   wall  20,  which 

mod i f i c a t i on   is  shown  in  the  f ront   s e c t i o n a l   view  of  Figure  7.  

In  th is   case  the  p a r t i t i o n   wall  t e rmina t e s   s u b s t a n t i a l l y   s e a l i n g l y  

aga ins t   the  upper  end  of  the  t h roa t   9  so  that   s u b s t a n t i a l l y   all  of  t h e  



air  s t reaming  downwardly  through  the  air  heat ing  duct  5  will  be  d i r -  

ected  into  the  air  hea t ing   passages  surrounding  the  f i r e p l a c e ,   and 

s u b s t a n t i a l l y   none  of  th is   air  bypasses  the  passages  to  enter  the  h o t  

air  duct  16  d i r e c t l y .   In  the  case  of  the  c o n s t r u c t i o n   of  the  lower  

end  of  the  p a r t i t i o n   wall  as  shown  in  Figures   1  and  3,  it  will  be  seen  

that   a  l imi ted   p r o p o r t i o n   of  the  air  from  the  air  heat ing  duct  may 

enter   the  hot  air  duct  d i r e c t l y   around  the  lower  end  of  the  p a r t i t i o n  

w a l l .  

Another  m o d i f i c a t i o n   in  the  f i r e p l a c e   region  of  the  unit  1  is  shown  i n  

Figures  8  and  9.  A  tube  25  is  provided  leading  from  a  f u n n e l - s h a p e d  

in l e t   25  within  the  air  heat ing  passages  12  or  the  hot  air  duct  16  t o  

o u t l e t s   26  located   in  a  base  region  of  the  f i r e p l a c e   below  the  g r a t e ,  

when  i n s t a l l e d ,   so  that   air  from  ins ide   the  shel l   of  the  unit  can  be 

conveyed  to  the  o u t l e t s   26  for  upward  flow  through  the  grate  of  t h e  

f i r e p l a c e   and  to  provide  combustion  air  for  a  f i r e   burning  on  t h e  

gra te .   This  serves  to  improve  the  e f f i c i e n c y   of  the  combustion  and 

also  helps  to  reduce  the  amount  of  air  which  the  f i r e   draws  from  t h e  

room  in  which  the  unit   is  i n s t a l l e d .   The  ra te   of  flow  of  air  t h r o u g h  

the  tube  24  may  be  c o n t r o l l e d   by  the  valve  27  located  in  the  tube  n e a r  

its  ent ry ,   which  valve  is  manually  a d j u s t a b l e   by  control   wheel  28 

p r o j e c t i n g   through  the  wall  of  the  metal  shel l   13.  

An  upward  ex tens ion   unit  of  the  heat ing  appara tus   according  to  the  i n -  

vention  will  now  be  desc r ibed   with  r e f e rence   to  Figures  10,  11  and  12 

of  the  drawings.   This  unit  is  intended  to  extend  v e r t i c a l l y   upward 

from  the  combined  chimney  breas t   and  f i r e p l a c e   unit  1,  to  carry  t h e  

flue  and  air  ducts  through,   for  example,  the  f i r s t   f loor   of  a  two-  

s torey   house,  or  it  may  c o n s t i t u t e   a  f u r t h e r   ex tens ion   of  a  p r e v i o u s  

v e r t i c a l   ex tens ion   unit  in  the  case  of  a  m u l t i - s t o r e y   house.  As  shown 

in  Figure  10,  the  v e r t i c a l   extension  unit  29  has  a  f lue  pipe  30  ex-  

tending  upwardly  from  a  sea l ing   connect ion  with  the  f lue  gas  exit   o f  

the  f lue  pipe  3  of  the  unit  1  to  a  f lue  gas  exi t   31  of  the  e x t e n s i o n  

uni t ,   which  is  located  at  the  top  of  the  ex tens ion   unit  29.  A  me ta l  

shell   32  def ines   an  air  heat ing  duct  33  which  is  s u b s t a n t i a l l y   c o a x i a l  

with  the  f lue  pipe  30  and  serves  to  convey  air  downwardly  from  an  a i r  

i n l e t   at  the  top  of  the  extension  unit  to  an  air  ou t l e t   in  communi- 



ca t ion   with  the  air  i n l e t   of  the  combined  unit  1.  Fins  34  are  a f f i x e d  

to  the  f lue  pipe  in  s i m i l a r   manner  to  those  on  the  f lue  pipe  3  of  t h e  

unit   1,  to  augment  the  heat  t r a n s f e r   between  the  upwardly  moving  ga se s  
in  the  f lue  and  the  downwardly  flowing  air  in  the  duct  33.  It  w i l l  

again  be  remarked  that   the  e f f i c i e n c y   of  th is   heat  t r a n s f e r   i s  

enhanced  by  the  con t r a f l ow   ar rangement ,   in  which  the  air  to  be  h e a t e d  

passes  through  the  air  hea t ing   duct  in  the  oppos i te   d i r e c t i o n   to  t h a t  

of  the  f lue  gases  s t reaming  through  the  f lue   p i p e .  

In  the  p a r t i c u l a r   case  where  the  hot  air  leaving  the  hot  air  o u t l e t   17 

of  the  chimney  b reas t   and  f i r e p l a c e   unit  1  is  also  requi red   to  be 

c a r r i e d   upwards  through  a  f u r t h e r   s to rey   of  a  b u i l d i n g ,   a  hot  air  d u c t  

35  may  be  a t tached  to  the  side  of  the  air  hea t ing   duct  33,  from  which 

it  is  separa ted   by  a  wall  36  comprising  an  i n s u l a t i n g   layer ,   f o r  

p r even t ing   the  hot  air  from  being  pos s ib ly   cooled  by  the  air  in  t h e  

air  heat ing  duct,  which  at  th is   s tage  may  well  be  cooler   than  the  a i r  

in  the  hot  air  duct.  Where  both  ducts  can  be  c a r r i ed   up  through  t h e  

f loor   from  the  unit  1  between  a  s ing le   pair   of  j o i s t s ,   both  ducts  may 

be  conta ined  wi thin   a  s ing le   ex te rna l   s h e l l ,   but  i n s u l a t i o n   must  s t i l l  

be  provided  in  the  p a r t i t i o n   wall  within  the  shel l   which  s e p a r a t e s   t h e  

duc ts .   It  will  be  a p p r e c i a t e d   that   the  ducts  and  f lue  pipe  must  be 

s e a l i n g l y   connected  to  the  co r responding   ducts  and  pipes  in  any  ad -  

j o in ing   unit  or  u n i t s ,   and  also  tha t   these  connec t ions   between  u n i t s  

must  be  surrounded  by  a  s u i t a b l e   i n s u l a t i n g   ma te r i a l   where  they  p a s s  

through  or  close  to  wooden  s t r u c t u r a l   members. 

As  in  the  case  of  the  unit   1,  a  part  of  the  air  passing  through  t h e  

duct  35  may  be  r e l ea sed   through  a  c o n t r o l l a b l e   vent  37  into  the  room 

or  space  in  which  the  v e r t i c a l   extens ion  unit  is  i n s t a l l e d .   The 

remainder  of  the  air  may  be  taken  away  to  be  d i r e c t e d   to  other  rooms 

or  spaces  to  be  heated,   as  i nd ica t ed   in  schematic  form  only  in  F i g u r e  

11,  which  also  i n d i c a t e s   an  elbow  for  air  being  supplied  to  the  u n i t  

29  s i m i l a r   to  the  elbow  21  shown  in  Figure  2  with  s imi la r   p r o t e c t i o n  

of  f loor   or  roof  t imbers   by  v i r tue   of  the  cooling  e f fec t   of  the  a i r  

heat ing  duct  being  loca ted   between  the  hot  f lue  pipe  and  the  com- 

b u s t i b l e   m a t e r i a l .   Figure  12  is  a  t r a n s v e r s e   sec t ion   on  the  l i n e  X I I  

-  XII  of  Figure  11,  and  shows  f e a t u r e s   a l ready  descr ibed   in  r e l a t i o n  



to  Figures  10  and  11.  It  will  also  be  apprec ia ted   tha t   where  it  i s  

not  requi red   to  duct  air  through  a  roof  space  from  the  v e r t i c a l  

ex tens ion   unit  29,  the  hot  air  ou t l e t   may  comprise  a  vent  near  t h e  

upper  end  of  the  hot  air  duct ,   r e l e a s i n g   hot  air  to  the  space  in  which 

the  unit  is  l oca ted .   The  same  arrangement  may  also  be  applied  to  t h e  

combined  unit  1,  where  the  bu i ld ing   layout  n e c e s s i t a t e s   t h i s .  

An  a t t i c   or  roof  space  ex tens ion   unit  of  the  heat ing  appara tus   a c c o r d -  

ing  to  the  invent ion   is  shown  in  Figure  13.  This  Figure  also  shows  a 

combined  chimney  b reas t   and  f i r e p l a c e   unit  1  having  a  f l a r e d - o u t   p o r -  
t ion  39  which  may  be  formed  by  the  actual  metal  shel l   i t s e l f ,   or  may 

be  a  sheath  a f f ixed  to  the  ou t s ide   of  the  shell   for  s a f e ty   reasons  as 

a l ready   r e f e r r e d   to  above,  or  for  purely  d e c o r a t i v e   reasons  to  g i v e  

the  unit  1  a  s u i t a b l e   measure  of  s ty l ing   for  the  l o c a t i o n   in  which  i t  

is  to  be  i n s t a l l e d .   The  air  i n l e t   elbow  21  is  also  shown,  as  is  t h e  

hot  air  ou t l e t   elbow  which  in  th is   case  is  connected  to  a  hot  air  con -  

duit   40,  by  means  of  which  the  hot  air  may  be  conducted  to  more  d i s -  

tant   l o c a t i o n s   for  supply  to  a  space  or  spaces  to  be  heated  t h e r e b y .  

Cons ider ing   now  the  ex t ens ion   unit  i t s e l f ,   this   c o n s i s t s   of  a  f l u e  

pipe  41  which  extends  upwardly  at  an  angle  to  the  v e r t i c a l   from  a 

sea l ing   connect ion  with  the  upper  end  of  the  f lue  pipe  3  of  the  uni t   1 

to  a  chimney  42  through  which  the  f lue  gases  are  exhausted  to  the  a t -  

mosphere.  As  shown,  the  chimney  42  is  f a b r i c a t e d   from  metal  and  i s  

provided  with  a  cap  t o  p r e v e n t   ingress   of  mois ture   into  the  f l u e  

pipe.   An  i n spec t ion   cap  43  is  provided  on  the  lower  bend  at  the  com- 

mencement  of  the  f lue  pipe  41  to  f a c i l i t a t e   examinat ion  and  c l e a n i n g  

of  the  i n t e r i o r   of  the  f lue   pipe.   A  port ion  of  the  f lue  pipe  41  i s  

surrounded  by  a  j acke t   44  provided  with  an  i n l e t   45  and  an  ou t l e t   46 

for  the  flow  of  water  through  the  space  defined  between  the  jacket   and 

the  f lue  pipe.  Despite   the  e f f i c i e n t   heat  t r a n s f e r   arrangements   p r o -  
vided  in  the  uni ts   1  and  29,  it  has  been  found  that   f lue  gases  l e a v i n g  

these   un i t s ,   whether  in  a  s ing le   s torey  or  a  m u l t i - s t o r e y   house,  s t i l l  

contain   a  not  i n c o n s i d e r a b l e   q u a n t i t y   of  heat ,   and  a cco rd ing ly   f u r t h e r  

heat  can  be  e x t r a c t e d   from  the  gases  in  the  f lue  pipe  41  and  t r a n s -  

f e r red   to  the  water  f lowing  through  the  space  defined  between  t h e  

j acke t   and  the  f lue  p i p e .  



Metal  f ins   47  are  provided  on  the  e x t e r i o r   of  the  wall  of  the  f l u e  

pipe,  as  shown  in  c r o s s - s e c t i o n   in  Figure  14,  to  improve  the  ra te   o f  

heat  t r a n s f e r   to  the  water,   and  the  j acke t   is  lagged,  as  i n d i c a t e d   by 

the  numeral  48,  to  minimise  heat  l o s s e s .   The  j acke ted   heat  exchange  

space  can  con ta in   between  2  and  50  l i t r e s   of  water  but  a  p r e f e r r e d  

c a p a c i t y   is  about  10  l i t r e s .  

An  a l t e r n a t i v e   c o n s t r u c t i o n   of  roof  space  heat  exchanger  is  shown  i n  

Figure  15,  in  which  a  f lue  pipe  49  ex tending   upwardly  in  g e n e r a l l y  

s imi l a r   manner  to  the  f lue  pipe  41  in  the  c o n s t r u c t i o n   of  Figure  13,  

is  surrounded  over  the  g r e a t e r   part   of  i ts   length  by  a  j acke t   50 

through  which  air  is  conducted ,   driven  by  a  fan  or  blower  51.  The 

lower  end  of  th is   j acke t   is  s e a l i n g l y   connected  to  the  air  i n l e t   of  a 

v e r t i c a l   ex t ens ion   unit   29  or  a  combined  unit   1,  so  tha t   air  e n t e r i n g  

the  space  def ined  between  the  j acke t   50  and  the  f lue  pipe  wall  u n d e r -  

goes  a  p a r t i a l   p r e - h e a t i n g ,   again  in  con t r a f low  to  the  f lue  g a s e s ,  
before  being  heated  up  f u r t h e r   in  the  air  heat ing  ducts  of  the  o t h e r  

u n i t s .   As  shown  in  c r o s s - s e c t i o n   in  Figure  16,  the  f lue   pipe  in  t h i s  

i n s t ance   also  has  f ins  a f f ixed   to  i ts  ex te rna l   su r face ,   but  these  a r e  

longer  than  in  the  case  of  the  water  hea t ing   arrangement  d e s c r i b e d ,  

and  resemble  the  f ins  a t tached  to  the  f lue   pipes  of  the  uni ts   1  and 

29.  The  spacing  between  the  pipe  and  the  j acke t   is  also  g r e a t e r   t h a n  

for  water  hea t i ng .   However,  it  is  again  advantageous  to  lag  t h e  

j a c k e t .  

As  in  the  case  of  the  water  hea t ing   arrangement  provided  on  the  f l u e  

pipe  41  of  the  a t t i c   ex tens ion   unit  desc r ibed   in  r e l a t i o n   to  F i g u r e  

13,  the  hot  gases  leaving  the  unit   1  or  29  r e t a in   a  c o n s i d e r a b l e   body 

of  heat ,   a  goodly  p ropor t ion   of  which  is  de l ive red   up  to  the  a i r  

flowing  through  the  space  defined  between  the  j acke t   49  and  the  f l u e  

pipe  48.  As  shown  in  Figure  15,  the  chimney  51  is  in  th is   case  formed 

from  l i g h t - w e i g h t   r e i n f o r c e d   conc re t e ,   so  that   i ts  ex te rna l   a p p e a r a n c e  
is  s u b s t a n t i a l l y   s imi l a r   to  that   of  a  convent iona l   chimney.  However, 

the  open  pot  provided  on  it  is  less  d e s i r a b l e   than  the  a r r a n g e m e n t  

shown  in  Figure   13,  in  that   it  admits  mois ture   to  the  f lue   pipe,  a l -  

though  the  chimney  may  be  cons idered   a e s t h e t i c a l l y   more  p l e a s i n g .  



Yet  another  c o n s t r u c t i o n   of  a t t i c   extens ion  unit  of  the  hea t ing   a p p a r -  

ratus  according  to  the  invent ion   is  shown  in  Figure  17,  in  which  bo th  

air  and  water  are  heated  by  the  f lue  gases.  The  f lue  pipe  53  i s  

ca r r i ed   across  the  roof  space  of  the  house  from  a  unit  1  or  29  to  a 

chimney  54  at  a  r e l a t i v e l y   shallow  angle  which  may  be  as  low  as  5°  t o  

the  h o r i z o n t a l .   This  is  done  in  o r d e r  t o   maximise  the  length  of  t h e  

f lue   pipe  and  to  give  maximum  o p p o r t u n i t y   to  t r a n s f e r   heat  to  the  a i r  

and  water.   S u r p r i s i n g l y ,   in  the  heat ing  appara tus   according  to  t h e  

i n v e n t i o n ,   it  has  been  found  that   the  d i s p o s i t i o n   of  a  f lue  pipe  a t  

th is   low  angle  is  not  de t r imen ta l   to  the  draught  t h e r e t h r o u g h ,   and 

even  improves  i t ,   and  a  s a t i s f a c t o r y   draught  has  been  mainta ined  in 

i n s t a l l a t i o n s   where  lengthy  runs  of  f lue  have  been  taken  a c r o s s  

s u b s t a n t i a l l y   the  e n t i r e   extent   of  the  roof  space  of  a  house.  It  i s  

thus  an  advantageous  f e a t u r e   of  the  apparatus   according  to  t h e  

inven t ion   that   the  i n s t a l l a t i o n   of  the  combined  unit  1  in  a  p a r t i c u l a r  

room  or  area  of  a  house  does  not  place  any  c o n s t r a i n t   on  the  p l a c i n g  

of  the  chimney  on  the  roof  of  the  house  and  the  most  s u i t a b l e   l o c a t i o n  

can  be  chosen,  whether  for  reasons  of  appearance  or  to  m i n i m i s e  

nuisance  in  r e spec t   of  smoke.  However,  it  will  also  be  a p p r e c i a t e d  

tha t   while  the  embodiments  of  a t t i c   ex tens ion   uni ts   shown  all  r e l a t e  

to  f lue   pipes  which  are  at  an  i n c l i n a t i o n   to  the  v e r t i c a l   to  a  g r e a t e r  

or  l e s se r   degree,   where  s u i t a b l e ,   the  f lue  pipe  may  also  be  c a r r i e d  

upward  in  a  s u b s t a n t i a l l y   v e r t i c a l   manner.  

Consider ing   now  again  Figure  17,  it  will  be  seen  that   a  water  h e a t e r  

55  is  provided  on  the  lower  part  of  the  f lue  pipe  53,  and  th is   w a t e r  

hea ter   is  formed  in  s u b s t a n t i a l l y   s imi la r   manner  to  that   more  f u l l y  

descr ibed   in  r e l a t i o n   to  Figure  13.  An  air  hea te r   56  is  then  p r o v i d e d  

on  the  remaining  part   of  the  extent  of  the  f lue  pipe  and,  as  shown, 

th is   heater   is  of  c o n s i d e r a b l y   g rea te r   length  than  the  water  h e a t e r .  

A  j o i n t   57  may  be  provided  in  the  flue  pipe  i n t e r m e d i a t e   the  two 

hea ters   in  order  to  f a c i l i t a t e   i n s t a l l a t i o n   of  the  un i t .   The  w a t e r  

hea ter   is  provided  with  an  in le t   and  an  o u t l e t   in  s imi la r   manner  t o  

that   of  Figure  13,  but  the  arrangement  in  r e spec t   of  the  air  h e a t e r  

d i f f e r s   from  that   shown  in  Figure  15.  Instead  of  forming  in  e f f ec t   an 

ex tens ion   of  the  air  heat ing  duct  of  a  unit  1  or  29,  the  air  heater   o f  

Figure  17  is  s e l f - c o n t a i n e d .   Air  is  taken  in  through  a  common  i n l e t  



58,  which  may  be  in  the  hallway  of  the  bu i ld ing   and  from  which  a 

por t ion   is  taken  through  a  f i l t e r   59  and  driven  by  a  blower  60  i n t o  

the  air  i n l e t   of  a  unit  1  or  29.  A l t e r n a t i v e l y   the  in take  may  be 

e lsewhere   within  the  bu i ld ing   or  it  may  be  in  the  roof  space,  and  i n  

some  i n s t a n c e s   it  may  even  be  o u t s i d e .   The  remainder  of  the  i n t a k e  

air  passes  through  a  duct  or  condui t   61  from  where  a  blower  62  f o r c e s  

it  through  the  heat ing  space  def ined   between  the  j acke t   of  the  a i r  

hea te r   56  and  the  f lue  pipe  53.  It  will  be  seen  that   in  th i s   i n s t a n c e  

the  d i r e c t i o n   of  flow  of  the  air  is  the  same  as  that   of  the  f l u e  

gases ,   but  th i s   is  not  n e c e s s a r i l y   the  case  in  every  such  i n s t a l -  

l a t i o n .   The  heated  air  is  brought  from  the  upper  end  of  the  j acke t   o f  

the  air  hea te r   to  the  rooms  or  space  to  be  heated  by  condui ts   63.  

I n spec t i on   caps  64  are  provided  at  each  end  of  the  f lue  pipe  53,  i n  

the  elbows  or  bends  leading  from  the  unit  1  or  29  and  leading  t o  t h e  

chimney  r e s p e c t i v e l y ,   to  f a c i l i t a t e   examinat ion  of  the  i n t e r i o r   of  t h e  

f lue   and  c l e a n i n g .  

The  chimney  shown  is  again  formed  from  metal  such  as  aluminium,  or  i s  

of  l i g h t w e i g h t   r e i n f o r c e d   concre te   but  in  th is   i n s t ance   a  c o n s t r u c t i o n  

is  provided  adapted  to  prevent  ingress   of  rain  or  other  mo i s tu re .   The 

flow  of  air  through  the  heater   56  is  ad jus ted   by  varying  the  speed  o f  

the  blower  62.  A  manually  operable   c o n t r o l l e r   65  is  provided,   which 

is  also  l inked  with  a  sensor  66  for  measuring  the  t empera tu re   of  t h e  

air  at  or  near  the  exit   from  the  air  h e a t e r ,   so  that   the  fan  i s  

switched  on  or  speeded  up  when  the  air  t empera tu re   in  the  air  h e a t e r  

r i s e s   to  some  p r e s e l e c t e d   value  and  is  switched  off  or  slowed  down 

when  the  t empera tu re   f a l l s   to  a  p r e s e l e c t e d   second  value.   Any  s u i t -  

able  t h e r m o s t a t ,   such  as  a  b i m e t a l l i c   swi tch,   will  serve  th is   p u r -  

pose.  The  cont ro l   of  the  fan  may  also  be  l inked  with  the  room  t emp-  

e r a t u r e   in  one  of  the  spaces  to  be  heated ,   so  that   the  p r e s e r v a t i o n   o f  

an  agreeab le   level  of  space  hea t ing   can  be  combined  with  the  most  

e f f i c i e n t   e x t r a c t i o n   of  heat  from  the  f lue  g a s .  

Figure  18  shows  a  bungalow  equipped  with  heat ing  apparatus   a c c o r d i n g  

to  the  i n v e n t i o n .   The  f e a t u r e s   shown  will  be  c lea r   from  the  f o r e g o i n g  

d e s c r i p t i o n   of  the  ind iv idua l   uni ts   without   need  for  f u r t h e r   e x p l a n a -  



t i o n ,   but  a t t e n t i o n   will  be  d i r e c t e d   to  the  air  supply  arrangement  f o r  

the  air  hea ter   in  the  roof  space  and  the  unit   1  in  which  a  s i n g l e  

blower  67  is  used  to  drive  the  air  towards  each  of  the  un i t s .   T h e  

connect ion   of  the  water  heater   to  the  hot  water  cy l inde r   68  will  a l s o  

be  c l ea r .   The  hot  water  r i s e s   into  the  c y l i n d e r   68  in  known  manner 

and  the  cold  water  connect ions   and  header   arrangements  are  also  c o n -  

v e n t i o n a l .  

Where  the  f lue   pipe  passes  through  the  combust ib le   mate r ia l   of  t h e  

roof  s t r u c t u r e ,   as  at  69,  it  is  surrounded  by  i n s u l a t i n g   m a t e r i a l ,  

such  as  a s b e s t o s ,   and  s imi l a r   p r o t e c t i o n   is  applied  to  any  other  h o t  

pipes  or  ducts  passing  through  or  ad jacent   to  timber  or  other  f lamm- 

able  m a t e r i a l s ,   as  a l ready  ment ioned.   It  will  also  be  seen  that   t h e  

intake  70  for  the  air  en t e r ing   the  uni ts   to  be  heated  is  placed  in  t h e  

c e i l i n g   of  a  hallway  and  th is   is  a  p r e f e r r e d   l oca t i on .   A l t e r n a t i v e l y ,  

in takes   may  be  c a r r i ed   from  i nd iv idua l   rooms.  

In  Figure  18,  the  arrangement  of  the  appara tus   according  to  the  i n v e n -  

tion  when  i n s t a l l e d   in  a  t w o - s t o r e y   house  is  i l l u s t r a t e d .   Again  t h e  

f e a t u r e s   shown  do  not  r equ i r e   d e s c r i p t i o n   in  d e t a i l ,   but  the  a l t e r n a -  

t ive   f lue  arrangements   may  be  remarked.  The  f lue  pipe  may  e i the r   be 

across  the  roof  space  to  exhaust  at  a  more  f avourab le   l o c a t i o n .   i t  

may  also  be  noted  that   by  br inging   the  f lue   pipe  across  the  roof  space  
at  a  low  angle,   it  may  in  some  i n s t ances   be  pos s ib l e   to  make  use  of  an 

e x i s t i n g   chimney  in  the  house .  

Figure  20  shows  the  i n s t a l l a t i o n   of  Figure  19  in  a  view  at  r i g h t  

angles  to  that   of  Figure  19,  and  again  it  will  not  be  necessary   t o  

provide  f u r t h e r   d e t a i l e d   d e s c r i p t i o n .   It  will  however  be  pointed  ou t  

that   the  arrangement  of  the  d iv id ing   walls  between  the  rooms  of  t h e  

house  is  such  as  to  s impl i fy   making  best  use  of  the  various  forms  o f  

heat  output  provided  by  the  heat ing  a p p a r a t u s .  

Figure  21  is  a  s i m p l i f i e d   schematic  diagram  of  the  control   system  f o r  

the  blower  of  an  air  heater   or  combined  unit  and  extension  units  o f  

apparatus   according  to  the  i nven t ion .   The  numerals  are  the  same  as  
those  used  in  connect ion  with  Figures   17,  62,  65  and  66  d e s i g n a t i n g  



the  fan  or  blower,  c o n t r o l l e r   and  sensor  r e s p e c t i v e l y ,   while  71 

r e p r e s e n t s   the  e l e c t r i c   power  source  for  the  cont ro l   s y s t e m .  

Figures   22  to  24  show  a  form  of  roof  space  or  a t t i c   heat  e x c h a n g e r  

which  is  p a r t i c u l a r l y   s u i t a b l e   for  use  with  the  uni ts   1  and  29  of  t h e  

appara tus   according  to  the  invent ion   but  which  may  also  be  used  w i t h  

s toves   or  combustion  units  of  other  kinds.   It  c o n s i s t s   of  a  d o u b l e -  

walled  chamber  72,  the  inner  wall  of  which  def ines   a  space  for  t h e  

flow  of  f lue  gas  through  the  chamber.  Water  is  arranged  to  f l o w  

through  the  cav i ty   within  the  wal l s ,   i . e .   the  space  73  defined  between 

the  double  walls  of  the  chamber,  so  that   it  may  be  heated  up  by  t h e  

hot  f lue  gases  swi r l ing   through  the  chamber.  V i r t u a l l y   all  of  t h e  

heat  of  the  f lue  gases  en te r ing   the  chamber  through  the  f lue  gas  i n l e t  

74  can  be  removed  from  them  during  t h e i r   passage  through  the  chamber ,  

thus  maximising  the  re turn   from  the  fuel  burned  and  giving  a  good 

e f f i c i e n c y   of  the  appara tus .   In  th i s   i n s t a n c e ,   na tura l   draught  may 

not  be  s u f f i c i e n t   in  all  i n s t a l l a t i o n s   and  a  d r a u g h t - i n d u c i n g   fan  may 
be  d isposed  in  the  f lue  gas  o u t l e t   76  from  the  chamber  72.  The  speed  

of  the  fan  may  be  c o n t r o l l e d   in  r e l a t i o n   to  the  exi t   t empera tu re   o f  

the  f lue  g a s e s .  

Heat  exchange  may  be  f u r t h e r   promoted  by  means  of  double -wal led   f i n s  

ex tending   downwardly  into  the  f lue  gas  space  of  the  chamber  which  p r o -  
vide  a  s e r i e s   of  recessed  regions  within  the  chamber  to  cause  s w i r l i n g  

and  t u r b u l e n c e   in  the  flowing  f lue  gases .   These  f ins  may  t h e m s e l v e s  

be  provided  with  l a t e r a l   planar  f ins  not  c o n t a i n i n g   water  e x t e n d i n g  

outwardly   from  t h e i r   e x t e r i o r   s u r f a c e s .   The  unit  may  s u i t a b l y   be  3  t o  

4  metres  long,  and  about  1 metre  deep  and  t a l l .   The  water  c a p a c i t y  

can  vary  between  10  and  500  l i t r e s ,   and  a  p r e f e r r e d   f i gu re   is  about  

100  l i t r e s .   In  order  to  allow  access  to  the  i n t e r i o r   of  the  heat  e x -  

changer  for  c lean ing   purposes ,   smoke- t igh t   i n s u l a t e d   doors  are  p r o -  
vided  on  one  side  of  the  unit  through  which  access  may  be  gained  f o r  

removing  depos i t s   of  soot  and  the  l ike .   A  s e l f - d r a i n i n g   spray  sys tem 

may  be  f i t t e d .   The  en t i r e   unit  is  p r e f e r a b l y   lagged,   as  i n d i c a t e d  

at  79.  



Another  c o n s t r u c t i o n   of  the  roof  space  heat  exchanger  is  depicted  in 

Figures   26  to  29.  In  th is   case,   ins tead   of  a  s ingle   chamber,  a  s e r i e s  

of  doub le -wa l l ed   chambers  80  is  p rovided ,   each  of  which  is  connec ted  

in  a  smoke- t igh t   manner  with  the  ad jacent   chamber  or  chambers  t h r o u g h  

a  j o i n t   81  which  may  include  an  asbes tos   or  l ike  mate r ia l   gasket  t o  

ensure  s e a l i n g .   The  openings  between  the  i nd iv idua l   chambers  are  i n  

each  case  provided  in  the  lower  part  of  the  chamber  so  that   each 

chamber  80  in  e f f ec t   forms  a  f lue   gas  space  cor responding   to  t h a t  

between  each  success ive   pair  of  f ins   in  the  c o n s t r u c t i o n   of  Figures  22 

to  25.  Thus  the  gas  from  the  f lue   i n l e t   82  swir ls   through  the  cham- 

bers  80  one  a f te r   the  other  with  a  degree  of  t u rbu lence   being  g e n e r -  

ated  at  each  passage  from  a  chamber  to  the  succeeding  one .  

Each  chamber  80  has  an  i n d i v i d u a l   water  i n l e t   83  to  feed  water  i n t o  

the  cav i ty   or  water  space  of  the  chamber  defined  between  the  inner  and 

outer  walls  of  the  chamber.  An  i nd iv idua l   o u t l e t   84  from  each  chamber 

feeds  into  a  hot  water  c y l i n d e r   85.  Each  chamber  is  also  p rov ided  

with  an  i n s u l a t e d   access  door  86.  The  f loor   of  each  chamber  is  a l s o  

arranged  to  slope  downwardly  to  a  sump  87  from  which  a  drain  pipe  88 

leads  away  to  a  waste  o u t l e t ,   each  sump  being  connected  into  a  common 

dra in .   A  valve  89  is  provided  in  the  drain  pipe  88,  to  be  opened  o n l y  

during  c leaning  of  the  i n t e r i o r s   of  the  chambers  which  is  ca r r i ed   o u t  

by  spraying  the  walls  to  remove  depos i t s   of  soot  on  them.  The  i n t e r -  

connect ion   or  j o in t   81  between  each  chamber  is  placed  s u f f i c i e n t l y  

high  above  the  f loor   of  the  chamber  to  allow  an  amount  of  d i r t   and 

soot  to  build  up  on  the  f loor   without   c u r t a i l i n g   the  flow  of  f lue  gas  

through  and  between  the  chambers.  The  f lue  i n l e t   82  is  also  a r r anged  

in  the  lower  part  of  the  f i r s t   chamber,  s i m i l a r l y   to  the  j o in t   81,  bu t  

is  at  a  r a the r   higher  level  at  i ts   lowest  point ,   than  the  lowest  p o i n t  

of  the  i n t e r c o n n e c t i n g   passage  to  the  fo l lowing  chamber.  The  o u t l e t  

from  the  las t   chamber  to  the  chimney  is  taken  off  from  the  upper  p a r t  

of  the  chamber  so  that   the  f lue  gases  sweep  upwardly  through  t h i s  

chamber  as  they  exit   from  the  heat  exchanger.   The  remaining  f e a t u r e s  

of  th is   heat  exchanger  are  s i m i l a r   to  those  a l ready  descr ibed   in  

connect ion   with  the  previous  embodiment  and  are  s i m i l a r l y   i d e n t i f i e d .  

The  momentum  of  the  hot  gases  may  be  s u f f i c i e n t   to  maintain   the  f l ow  

through  the  chambers,  but  if  r e q u i r e d ,   a  d r a u g h t - i n d u c i n g   fan  may  be 

placed  in  the  f l . u e  o u t l e t ,   and  c o n t r o l l e d   as  p r e v i o u s l y   d e s c r i b e d .  



A  s u f f i c i e n t   number  of  chambers  may  be  i n s t a l l e d   to  remove  s u b s t a n t -  

i a l l y   all  of  the  useful   heat  p r e s e n t   in  the  f lue   gases  at  en t ry   to  t h e  

roof  space  heat  exchanger .   It  is  a  p a r t i c u l a r   advantage  of  th is   con-  

s t r u c t i o n   of  the  heat  exchanger  tha t   it  can  be  e a s i l y   assembled  in  t h e  

roof  space  of  an  e x i s t i n g   house  wi thout   n e c e s s i t a t i n g   any  s t r u c t u r a l  

work,  in  t ha t   each  i n d i v i d u a l   chamber  can  be  brought   into  the  r o o f  

space  through  a  normal  a t t i c   opening  for  assembly  in  s i t u .  

Both  the  s i n g l e   chamber  and  the  m u l t i - c h a m b e r   embodiments  of  the  r o o f  

space  heat  exchanger   may  be  adapted  to  heat  air   r a t h e r   than  w a t e r .  

For  t h i s ,   the  space  def ined  between  the  d o u b l e - w a l l s   will  be  o f  

g r e a t e r   volume  and  the  spacing  of  these   wal ls   is  i n c r e a s e d ,   so  as  t o  

allow  the  air   to  flow  in  s u f f i c i e n t   volume  through  the  a i r - h e a t i n g  

space  of  the  exchanger .   In  o ther   r e s p e c t s ,   the  c o n s t r u c t i o n   of  t h e  

air   vers ion   of  the  heat  exchanger   remains  s u b s t a n t i a l l y   u n a l t e r e d   f r o m  

that   a l r eady   d e s c r i b e d .  

It  will  be  a p p r e c i a t e d   tha t   while  the  i n v e n t i o n   has  been  d e s c r i b e d  

with  r e s p e c t   to  the  p a r t i c u l a r   embodiments  of  it  d e sc r i bed   he re in ,   i t  

extends  to  all  e q u i v a l e n t   c o n s t r u c t i o n s   wi th in   the  scope  of  t h e  

d i s c l o s u r e .  



1.  Heating  appara tus   compris ing  a  combined  chimney  b reas t   and  f i r e -  

place  unit  having  a  f lue   pipe  ex tending   upwardly  from  the  region  o f  

the  f i r e p l a c e   to  a  f lue  gas  exi t   in  an  upper  region  of  the  chimney 

b r e a s t ,   an  air  hea t ing   duct  for  conveying  air  in  heat  exchange  

r e l a t i o n s h i p   with  at  l e a s t . t h e   e x t e r i o r   surface   of  the  wall  of  t h e  

f lue   pipe  from  an  air  i n l e t   in  the  upper  region  of  the  chimney  b r e a s t  

to  the  region  of  the  f i r e p l a c e ,   air  heat ing  passages  surrounding  a t  

l eas t   part  of  the  f i r e p l a c e   and  communicating  with  the  air  h e a t i n g  

duct  for  conduct ing  air  r ece ived   from  the  heat ing  duct  in  heat  e x -  

change  r e l a t i o n s h i p   with  at  l eas t   e x t e r i o r   su r faces   of  walls  d e f i n i n g  

the  f i r e p l a c e   from  the  air  hea t ing   duct  to  a  hot  air  duct  for  convey-  

ing  at  l eas t   part  of  the  heated  air  to  at  l e a s t   one  hot  air  o u t l e t  

from  the  unit  located   in  the  upper  region  of  the  chimney  b r e a s t ,   t h e  

air  heat ing  and  hot  air  ducts  being  separa ted   wi thin   the  unit  by  a 

p a r t i t i o n   wall  ex tending   upwardly  within  the  unit  from  the  region  of  

the  f i r e p l a c e   to  the  region  of  the  f lue  gas  exit   and  the  hot  air  o u t -  

let   in  the  upper  region  of  the  chimney  b r e a s t .  

2.  Heating  appara tus   according  to  claim  1,  wherein  a  metal  s h e l l  

de f ines   the  outer  walls  of  at  l eas t   a  part  of  the  chimney  b r e a s t ,   t h e  

air  heat ing  and  hot  air  ducts  being  defined  by  the  p a r t i t i o n   wall  and 

by  por t ions   of  the  shel l   for  heat  exchange  between  air  f lowing  in  t h e  

ducts  and  the  shel l   so  tha t   the  outer   walls  of  at  l e a s t   part   of  t h e  

chimney  b reas t   may  be  heated  by  hot  air  flowing  wi th in   the  ducts  f o r  

heat  exchange  with  the  environment  surrounding  the  u n i t .  

3.  Heating  appara tus   according  to  claim  1  or  2,  wherein  the  shell  i s  

s u b s t a n t i a l l y   r e c t a n g u l a r   in  t r a n s v e r s e   sec t ion   and  the  f lue  pipe  i s  

s u b s t a n t i a l l y   c o a x i a l l y   d isposed  within  the  air  heat ing  duct  at  t h e  

f lue   gas  exit   and  air  i n l e t   in  the  upper  region  of  the  chimney  b r e a s t ,  

the  air  heat ing  duct  being  dimensioned  i n  t h i s   region  so  that   c o n t i n - ,  

ua t ions   of  at  l e a s t  t h e   air  hea t ing   duct  and  the  f lue   pipe  can  be  l o -  

cated  between  c o n v e n t i o n a l l y   spaced  f loor   or  roof  j o i s t s   to  pass  

through  a  f loor   or  r o o f .  



4.  Heating  apparatus   according  to  any  preceding  claim,  compris ing  a t  

l e a s t   one  ex tens ion   unit  having  a  f lue  pipe  extending  upwardly  from  a 

f lue   gas  i n l e t   communicating  with  the  f lue  gas  exi t   of  the  combined 

chimney  b reas t   and  f i r e p l a c e   unit  or  communicating  with  a  f lue   gas  
ex i t   of  another  ex tens ion   unit  of  the  appara tus   to  a  f lue   gas  exi t   in  

an  upper  region  of  the  ex tens ion   un i t ,   an  air  heat ing  duct  for  convey-  

ing  air  in  heat  exchange  r e l a t i o n s h i p   with  at  l eas t   the  e x t e r i o r   s u r -  

face  of  the  wall  of  the  f lue  pipe  of  the  ex tens ion   unit  from  an  a i r  

i n l e t   in  the  upper  region  of  the  ex tens ion   unit  to  an  air  o u t l e t  

communicating  with  the  air  i n l e t   of  the  combined  chimney  b reas t   and 

f i r e p l a c e   unit  or  communicating  with  an  air  i n l e t   of  another  e x t e n s i o n  

unit   of  the  appara tus ,   and  a  hot  air  duct  extending  upwardly  from  a 

hot  air  i n l e t   communicating  with  the  hot  air  ou t l e t   of  the  combined 

chimney  b reas t   and  f i r e p l a c e   unit  or  communicating  with  a  hot  a i r  

o u t l e t   of  another  ex tens ion   unit  of  the  appara tus   for  conveying  a t  

l e a s t   part   of  the  hot  air  r ece ived   at  the  hot  air  i n l e t   to  at  l e a s t  

one  hot  air  ou t l e t   from  the  ex tens ion   unit  located   in  the  upper  r e g i o n  

t h e r e o f .  

5.  Heating  apparatus   according  to  claim  4,  wherein  a  metal  s h e l l  

de f ines   the  outer  walls  of  at  l eas t   the  air  heat ing  duct  of  t h e  

ex tens ion   unit  and  the  air  hea t ing   and  hot  air  ducts  are  s e p a r a t e d  

from  one  another  by  a  wall  compris ing  an  i n s u l a t i n g   layer  and  e x t e n d -  

ing  upwardly  from  the  region  of  the  lower  end  of  the  ex tens ion   unit  t o  

the  region  of  the  upper  end  of  the  u n i t .  

6.  Heating  apparatus   according  to  any  preceding  claim,  compris ing  a 
roof  space  ex tens ion   unit  having  a  f lue   pipe  extending  from  a  f lue  gas  
i n l e t   communicating  with  the  f lue  gas  exit   of  the  combined  chimney 

b reas t   and  f i r e p l a c e   unit  or  communicating  with  the  f lue  gas  exi t   o f  

an  ex tens ion   unit  of  the  apparatus   to  a  f lue  gas  exit   communica t ing  
with  a  chimney  exhaust ing  to  atmosphere,   at  l eas t   one  por t ion   of  t h e  

f lue   pipe  of  the  roof  space  ex tens ion   unit  being  surrounded  by  a 

j acke t   for  the  flow  of  a . f l u i d   medium  in  heat  exchange  r e l a t i o n s h i p  
with  at  l eas t   the  e x t e r i o r   sur face   of  the  wall  of  the  f lue  p i p e  

through  the  space  defined  between  the  j acke t   and  the  wall  of  the  f l u e  

p i p e .  



7.  Heating  appara tus   according  to  claim  6,  wherein  the  or  each  f l u e  

pipe  por t ion  of  the  roof  space  ex tens ion   unit  surrounded  by  a  j a c k e t  

is  disposed  at  an  angle  to  the  h o r i z o n t a l   not  exceeding  45°,  and  no t  

less  than  5° .  

8.  A  roof  space  heat  exchanger  comprising  at  l eas t   one  d o u b l e - w a l l e d  

chamber  for  the  flow  of  a  f lu id   medium  through  a  cavi ty   defined  b e -  

tween  the  double  walls  of  the  chamber,  the  inner  walls  also  def in ing   a 

space  for  the  flow  of  f lue   gas  t he r e th rough   for  heat  exchange  with  t h e  

f lu id   medium. 

9.  A  roof  space  heat  exchanger  according  to  claim  8,  wherein  a 

p l u r a l i t y   of  chambers  is  provided,   and  each  chamber  is  in  a i r t i g h t  

i n t e r c o n n e c t i n g   r e l a t i o n s h i p   with  the  adjacent   chamber  or  chambers  f o r  

the  flow  of  f lue  gas  t h e r e b e t w e e n .  

10.  Heating  appara tus   according  to  any  of  claims  1  to  7,  inc lud ing   a 

roof  space  heat  exchanger  according  to  claim  8  or  9,  wherein  a  f l u e  

gas  i n l e t   of  the  roof  space  heat  exchanger  communicates  with  the  f l u e  

gas  exi t   of  the  combined  chimney  breas t   and  f i r e p l a c e   unit  o r  

communicates  with  the  f lue  gas  exit   of  an  ex tens ion   unit  of  said  appa-  

r a t u s ,   and  a  f lue  gas  exi t   of  the  roof  space  heat  exchanger  communi- 

cates  with  a  chimney  exhaus t ing   to  a tmosphe re .  
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