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@  An  electric  heating  apparatus. 

  An  electrical  heating  apparatus  comprises  a  pre-formed 
body  (1),  made  of  a  thermally  insulating  material  and  defining 
a  cavity  (2)  for  receiving  a  heater  (7),  which  comprises  a  spiral- 
ly  wound  heating  element  encased  in  knitted  yarn.  A  coating 
(12)  of  plastics  material  is  moulded  onto  the  outside  of  the 
body  (1),  using  a  vacuum-forming  method,  thereby  retaining 
the  heater  (7)  in  place  in  the  cavity  (2).  Supply  wires  are  lead 
from  the  heater  (7)  via  a  conncection  box  (18)  to  a  cable  (15). 
The  connection  box  (18)  has  an  aperture  (24)  through  which  an 
upright  post  can  be  fitted,  the  heating  apparatus  being  attach- 
able to  the  post  by  way  of  a  screw  connected  to  head  (23). 



A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   an  e l e c t r i c   h e a t i n g   a p p a r a t u s   c o m p r i s i n g   a  p r e -  
f o r m e d   body   of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l   d e f i n i n g  

a  c a v i t y   f o r   r e c e i v i n g   a  v e s s e l   w h o s e   c o n t e n t s   a r e   t o  

be  h e a t e d ,   and  an  e l e c t r i c a l   h e a t e r   l i n i n g   t h e   c a v i t y ,  

t h e r e   b e i n g   a  c o a t i n g   of  p l a s t i c s   m a t e r i a l   w h i c h   h a s  

b e e n   m o u l d e d   on  to   t h e   o u t s i d e   of  t h e   b o d y .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h : -  

F i g u r e   l a )   i s   a  c r o s s - s e c t i o n   t h r o u g h   a  p r e - f o r m e d  

b o d y ;  

F i g u r e   l b )   i s   a  v i e w   in  t h e   d i r e c t i o n   of  a r r o w  

A  in  F i g u r e   l a ) ;  

F i g u r e   l c )   i s   a  v i e w   f rom  u n d e r n e a t h   of  t h e  

b o d y ;  

F i g u r e   2a)  i s   a  s i d e   v i e w   of  a  r e i n f o r c i n g   p l a t e ;  

F i g u r e   2b  i s   a  v i e w   in  t h e   d i r e c t i o n   of  a r r o w  

B  in  F i g u r e   2 a ) ;  

F i g u r e   3a)  i s   a  c r o s s - s e c t i o n   t h r o u g h   a n  

a l t e r n a t i v e   f o r m   of  p r e - f o r m e d   b o d y ;  

F i g u r e   3b)  i s   a  v i e w   in  t h e   d i r e c t i o n   of  a r r o w  

D  in  F i g u r e ' 3 a ) ;  

F i g u r e   3c)  i s   a  v i e w   f rom  a b o v e   of  t h e   a l t e r n a t i v e  

fo rm  of  b o d y ;  

F i g u r e   4a)  i s   a  f r o n t   v i e w   of  a  j u n c t i o n   box  o f  

t h e   a p p a r a t u s ;  



F i g u r e   4b)  i s   a  r e a r   v i e w   of  t h e   b o x ;  

F i g u r e   4c)   i s   a  s e c t i o n   on  C-C  in  F i g u r e   4 b ) ;  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i e w   of  t h e   a p p a r a t u s ;  

F i g u r e   6  i s   a  v i e w   f r o m   a b o v e   of  t h e   a p p a r a t u s ;  

F i g u r e   7  i s   a  s i d e   v i e w   of  t h e   a p p a r a t u s ;  

F i g u r e   8  i s   a  c r o s s - s e c t i o n   a l o n g   l i n e   E-E  o f  

F i g u r e   6 ;  

F i g u r e   9  i s   an  end  v i e w   of  t h e   a p p a r a t u s ;  

F i g u r e   10  i s   a  c r o s s - s e c t i o n   t a k e n   t h r o u g h   a n  

a l t e r n a t i v e   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   w h i c h  

i n c o r p o r a t e s   an  e a r t h   s c r e e n ;  

F i g u r e s   l l a )   to   l l c )   a r e   a  p a r t i a l   s i d e   v i e w ,  

e n d   v i e w   and  c r o s s - s e c t i o n   of  a  f u r t h e r   e m b o d i m e n t   o f  

t h e   p r e s e n t   i n v e n t i o n ,   b e i n g   p r o v i d e d   w i t h   t h e   e a r t h  

s c r e e n   and  h a v i n g   a  p l u g ;  

F i g u r e   l l d )   i s   a  p a r t   v i e w   w i t h   s l e e v e   r e m o v e d  

s h o w i n g   w i r e   a t t a c h e d   t o   t e r m i n a l   b e f o r e  

s o l d e r i n g ;  

F i g u r e   12  i s   a  w i r i n g   d i a g r a m   f o r   a n o t h e r   e m b o d i -  

m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   s i m i l a r   t o   t h a t   s h o w n  

i n   F i g u r e   10  b u t   b e i n g   p r o v i d e d   w i t h   two  h e a t i n g  

e l e m e n t s ;   a n d  

F i g u r e   13  i s   a  w i r i n g   d i a g r a m   f o r   y e t   a n o t h e r  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   h a v i n g   no  e a r t h  

s c r e e n ,   b u t   h a v i n g   two  h e a t i n g   e l e m e n t s   and  a  p l u g .  

T h e r e   w i l l   now  be  d e s c r i b e d   a  m e t h o d   of  a s s e m b l y  

of   an  e x a m p l e   of  an  e l e c t r i c   h e a t i n g   a p p a r a t u s   a c c o r d i n g  

t o   t h e   p r e s e n t   i n v e n t i o n .   F i r s t ,   t h e r e   i s   p r o v i d e d   a  

m o u l d e d ,   p r e - f o r m e d   body   1  of  t h e r m a l l y   i n s u l a t i n g  

m a t e r i a l ,   more   p a r t i c u l a r l y   a  p r e - f o r m e d   body   made  b y  

m o u l d i n g   a m o r p h o u s   a l u m i n o   s i l i c a t e   c e r a m i c   f i b r e s .  

W i t h   p a r t i c u l a r   r e f e r e n c e   to   F i g u r e s   l a ) ,   1b)  and  l c ) ,  

t h e   body   1  has   a  h e m i s p h e r i c a l   c a v i t y   2  w h o s e   r a d i u s  

d e p e n d s   on  t h e   s i z e   of  v e s s e l   to   be  h e a t e d   by  t h e  

a p p a r a t u s  -   f o r   e x a m p l e   t h e   r a d i u s   c o u l d   be  in  t h e  

r a n g e   f r o m   a b o u t   30  to   a b o u t  1 2 0   mm  f o r   h e a t i n g  

l a b o r a t o r y   f l a s k s .   The  body   1  i s   f o r m e d   w i t h   a  c a v i t y  

4  and   two  p a s s a g e w a y s   5  and  6  b e t w e e n   t h e   c a v i t y   2  a n d  



t h e   c a v i t y   4 .  

F i g u r e s   3 a ) ,   3b)  and  3c)  show  a n  a l t e r n a t i v e  

c o n f i g u r a t i o n   f o r   t h e   body   1,  i t e m s   w h i c h   c o r r e s p o n d  

w i t h   i t e m s   in   F i g u r e s   l a ) ,   l b )   and  l c )   h a v i n g   b e e n  

g i v e n   t h e   same  r e f e r e n c e   n u m b e r s   as  in   t h e s e   f i g u r e s .  

A  b o w l - s h a p e d   h e a t e r   7  ( F i g u r e s   5  and  8 )  

c o m p r i s i n g   a  c o n v e n t i o n a l   s p i r a l l y   wound  h e a t i n g  

e l e m e n t   e n c a s e d   in   a  k n i t t e d   y a r n   ( t h a t   i s   y a r n   w h i c h  

h a s   been   woven   t h e n   o v e r l o c k e d )   i s   r e c e i v e d   in   t h e  

c a v i t y   2  as  a  l i n i n g   t h e r e o f ,   t h e   y a r n   h a v i n g   a n  

o u t w a r d l y   e x t e n d i n g   a n n u l a r   p o r t i o n   8  w h i c h   r e c e i v e s  

a  r e i n f o r c i n g   r i n g   9.  As  shown  in  F i g u r e   8,  t h e  

s u p p l y   w i r e s   25,   26  of  t h e   h e a t i n g   e l e m e n t   of  t h e  

h e a t e r   7  a r e   i n s e r t e d   t h r o u g h   r e s p e c t i v e   o n e s   o f  

p a s s a g e w a y s   5  and  6  and  t u c k e d   i n t o   c a v i t y   4.  T h e n  

a  g e n e r a l l y   L - s h a p e d   r e i n f o r c i n g   p l a t e   10  ( s e e   F i g u r e s  

2 a ) a n d   2 b ) )   i s   p l a c e d   on  to   t h e   f l a t   s u r f a c e   11  a r o u n d  

c a v i t y   4  and  a  p o l y p r o p y l e n e   c o a t i n g   12  i s   m o u l d e d   b y  

v a c u u m - f o r m i n g   o v e r   t h e   b o t t o m ,   s i d e s   and  a t   l e a s t  

p a r t   of  t h e   t o p   of  t h e   body   1.  The  c o a t i n g   12  may  b e ,  

f o r   e x a m p l e ,   PVC  or   any  o t h e r   s u i t a b l e   p l a s t i c s  

m a t e r i a l   and  s e r v e s   to   r e t a i n   t h e   h e a t e r   7,  and   g i v e  

p r o t e c t i o n   and  r e i n f o r c e m e n t   to   t h e   body   1,  w h i c h   i s  

s o m e w h a t   f r i a b l e   in   n a t u r e   T h e   r e s u l t   i s   a  

s i m p l e   m e t h o d   of  r e t a i n i n g   a  h e a t e r   in   t h e   c a v i t y   of  a  

b o d y   of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l   and  a t   t h e   s a m e  

t i m e   g i v i n g   p r o t e c t i o n   and  r e i n f o r c e m e n t   to   t h e   l a t t e r .  

As  an  a l t e r n a t i v e ,   t h e   v a c u u m - f o r m i n g   may  be  d o n e ,  
w i t h o u t   t h e   h e a t e r   p r e s e n t , t o   c o a t   t h e   body   1,  t h e  

h e a t e r   t h e n   b e i n g   g l u e d   i n t o   t h e   c a v i t y   2  u s i n g   a  g l u e  
s u c h   as  s o d i u m   s i l i c a t e   or   h o t m e l t .   a d h e s i v e .  

The  c o a t i n g   m a t e r i a l   i s   c l e a r e d   f r o m   t h e   l a r g e   h o l e  

13  and  t h e   s m a l l   h o l e s   14  in  t h e   p l a t e   10  and  t h e   s u p p l y  
w i r e s   25,  26  f o r   t h e   h e a t i n g   e l e m e n t   a r e   p u l l e d   t h r o u g h  

t h e   h o l e   1 3 .  

Then ,   t h e   s u p p l y   w i r e s   of  t h e   h e a t i n g   e l e m e n t   a r e  

c o n n e c t e d   to   a  s u p p l y   c a b l e   15  v i a   a  c a b l e   c l a m p   16 



r e c e i v e d   i n   an  o p e n i n g   17  of  a  box  18  of  p l a s t i c s  

m a t e r i a l   ( s e e   F i g u r e s   4 a ) ,   4 b ) ,   4c)  and  5)  and  t h e  

box  18  i s   s e c u r e d   to   t h e   c o a t e d   body   1  by  way  o f  

p o p - r i v e t s   19  p a s s i n g   t h r o u g h   h o l e s   20  in  t h e   box  18 

and   r e s p e c t i v e   o n e s   of  t h e   h o l e s   14  in   t h e   p l a t e   1 0 .  

The  pop  r i v e t s   a r e   s u n k   b e l o w   t h e   s u r f a c e   of  t h e   b o x  

18.   The  box   18  i s   a l s o   p r o v i d e d   w i t h   an  i n n e r   r e c e s s  

21  i n t o   w h i c h   i s   r e c e i v e d   a  n u t   f o r   s e c u r i n g   t h e  

box  18,   t h e r e   p a s s i n g   t h r o u g h   t h e   box  18  v i a   an  o p e n i n g  

22  and  t h e   n u t   a  s c r e w - t h r e a d e d   b o l t   w h i c h   on  t h e  

o u t s i d e   c a r r i e s   a  k n o b   2 3  -   s e e   F i g u r e s   5  and  9 .  

In  a  p r e f e r r e d   e m b o d i m e n t a s   an  a l t e r n a t i v e   to   t h e  

b o l t ,   t h e   p l a s t i c s   m a t e r i a l   of  t h e   box  18  may  b e  

t a p p e d   d i r e c t .   As  shown  in   F i g u r e s   5  and  6,  a  

v e r t i c a l   t h r o u g h - h o l e   24  i s   p r o v i d e d   on  t h e   box  18,  a n d  

t h i s   may  be  u s e d   t o   r e c e i v e   an  u p r i g h t   p o s t   s l i d  

t h r o u g h   i t   and  a g a i n s t   w h i c h   t h e   box  18  may  be  c l a m p e d  

by  s c r e w i n g   in   t h e   b o l t   v i a   t h e   knob   23  in   a  p o s i t i o n  

i n   w h i c h   t h e   a p p a r a t u s   i s   l e v e l .   In  t h i s   way  t h e  

h e a t e r   may  be  s e c u r e d   u s i n g   a  s t a n d a r d   l a b o r a t o r y  

c l a m p   a t   any   c o n v e n i e n t   h e i g h t   a b o v e   a  work   b e n c h .  

A l t e r n a t i v e l y ,   t h e   u p r i g h t   p o s t   may  be  u s e d   as  a n  

a d d i t i o n a l   s u p p o r t   f o r   t h e   a p p a r a t u s .  

I f   d e s i r e d ,   f e e t   27  may  be  f i x e d   to   t h e   u n d e r s i d e  

of   t h e   b o d y   1  a f t e r   t h e   c o a t i n g   m a t e r i a l   h a s   b e e n  

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

a t t a c h e d   t o   t h e   u n d e r s i d e   of  t h e   b o d y   f o r   e x a m p l e  

by  p i n n i n g ,   w h e r e u p o n   f e e t   w i l l   be  p r o v i d e d   by  t h e  

m a t e r i a l   c o a t e d   o v e r   t h e s e   m e m b e r s .   The  l a t t e r  

t e c h n i q u e   may  a l s o   be  u s e d   to   p r o v i d e   s h o r t e r ,   a n t i -  

t o p p l e   p r o j e c t i o n s   28  b e t w e e n   f e e t   a p p l i e d   a f t e r  

c o a t i n g . . S u c h   a  p i n   29  i s   shown  in  F i g u r e   8 .  

I n c i d e n t a l l y ,   as  w i l l   be  a p p r e c i a t e d   f r o m   F i g u r e  

l c ) ,   t h e   p a s s a g e w a y s   5  and  6  a r e   o f f s e t ,   b o t h   o f  

t h e m   b e i n g   shown  in   F i g u r e   l a )  t o   show  t h e   d i r e c t i o n s  

i n   w h i c h   t h e y   r u n .  

The  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w h i c h   h a s  



b e e n   d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g u r e s   1  to   9  h a s  

two  s u p p l y   w i r e s   25,   26:  l i v e   and  n e u t r a l .   T h e r e   i s  

shown  in  F i g u r e   10  an  e m b o d i m e n t   of  t h e   p r e s e n t  

i n v e n t i o n   s i m i l a r   to   t h a t   w h i c h   has   b e e n   d e s c r i b e d ,  

b u t   i n c o r p o r a t i n g   an  e a r t h   s c r e e n   30,  w h i c h   c o m p r i s e s  

a  bowl  s h a p e d   e x p a n d e d   m e t a l   c o m p o n e n t   w h i c h   s i t s  

i n s i d e   t h e   h e a t e r   7.  T h i s   e n a b l e s   an  e a r t h   w i r e   31  t o  

be  p r o v i d e d   in   a d d i t i o n   to   t h e   w i r e s   25,  26.  T h e  

w i r e s   25,   26  and  31  a r e   c o n n e c t e d   to   c o n v e n t i o n a l l y  

m a r k e d   w i r e s   a t   c o n n e c t o r s   32,  33  and  34  r e s p e c t i v e l y ,  

t h e   c o n v e n t i o n a l l y   m a r k e d   w i r e s   b e i n g   p a s s e d   t h r o u g h  

c a b l e s   15.  The  e a r t h   s c r e e n   30  i s   h e l d   in   p l a c e   by  a n  

o v e r t u r n e d   a n n u l a r   p o r t i o n   of  t h e   k n i t t e d   y a r n   of  t h e  

h e a t e r   7,  and  t h e   " l i p "   of  t h e   v a c u u m - f o r m e d   c o a t i n g .  

A  f u r t h e r   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   i s  

shown  in   F i g u r e s   l l a   to   l l d   in   w h i c h ,   in  p l a c e   of  t h e  

c a b l e   c l a m p   16  and  c a b l e   15,  a  c o n v e n t i o n a l   p l u g   35 

i s   p r o v i d e d .   The  p l u g   has   a  c a s i n g   36  w h i c h   i s  

a t t a c h e d   to   t h e   box  18  by  means   of  s c r e w s   37.  Each   o f  

t h e   w i r e s   25,  26  and  31  a r e   c o n n e c t e d   to   a  r e s p e c t i v e  

t e r m i n a l   38,  39,  40  as  shown  in   F i g u r e   l l d .   W h i l e   t h e  

e m b o d i m e n t   shown  in  F i g u r e s   l l a   to  l l d   i s   p r o v i d e d  

w i t h   t h e   e a r t h   s c r e e n   30,  i t   w i l l   be  a p p r e c i a t e d   t h a t  

t h e   e a r t h   s c r e e n   30  and  c o r r e s p o n d i n g   e a r t h   w i r e   31  m a y  
be  o m i t t e d ,   in   w h i c h   c a s e   a  two  t e r m i n a l   p l u g   w i l l   b e  

p r o v i d e d .  

In  t h e   e m b o d i m e n t s   d e s c r i b e d   a b o v e ,   t h e   h e a t e r   7 

has   a  s i n g l e   h e a t i n g   e l e m e n t ,   or  a  p l u r a l i t y   of  h e a t i n g  

e l e m e n t s   c o n n e c t e d   in   s e r i e s .   H o w e v e r ,  

f o r   t h e   l a r g e   h e a t e r s   w h i c h   a r e   to   c a r r y   h i g h   v o l t a g e . ,  

t h i s   s e r i e s   a r r a n g e m e n t   i s   n o t   n e c e s s a r y .   I n  

t h e s e   c a s e s ,   t h e   a r r a n g e m e n t   shown  in  F i g u r e   12  ( w h e r e  

t h e   e a r t h   s c r e e n   30  i s   p r e s e n t ,   and  w h i c h   i s   p r o v i d e d  

w i t h   t h e   c a b l e   15)  or  F i g u r e i 3   ( w h e r e   t h e r e   i s   n o  

e a r t h   s c r e e n ,   and  a  two  t e r m i n a l   p l u g   i s   p r o v i d e d )   m a y  

be  a d o p t e d .   A c c o r d i n g   to   t h i s   a r r a n g e m e n t   two  h e a t i n g  



e l e m e n t s   7 '   and  7 "   a r e   c o n n e c t e d   in   p a r a l l e l   and  can  b  

c o n t r o l l e d   so  t h a t   one   o n l y   of  o r   b o t h   t h e   e l e m e n t s  

may  be  c o n n e c t e d   to   t h e   p o w e r   s u p p l y  a c c o r d i n g   t o  

t h e   v o l u m e   of   t h e   c o n t e n t s   in  t h e   v e s s e l   to  be  h e a t e d .  

The  b r a c k e t   10  ( shown  in  F i g u r e   2a)  can   b e  

p r o v i d e d   w i t h   a  p i e c e   of  " K a p t o n "   t a p e   to   g i v e  

a d d i t i o n a l   i n s u l a t i o n   to   a v o i d   t h e   p o s s i b i l i t y   of  a  

c i r c u i t   t h r o u g h   t h e   pop  r i v e t s   19  s h o u l d   a  l i v e   w i r e  

t o u c h   t h e   b r a c k e t   1 0 .  



1.  An  e l e c t r i c   h e a t i n g   a p p a r a t u s   c o m p r i s i n g   a  

p r e - f o r m e d   body   of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l  

d e f i n i n g . a   c a v i t y   f o r   r e c e i v i n g   a  v e s s e l   whose   c o n t e n t s  

a r e   t o   be  h e a t e d ,   and  an  e l e c t r i c a l   h e a t e r   l i n i n g   t h e  

c a v i t y ,   t h e r e   b e i n g   a  c o a t i n g   of  p l a s t i c s   m a t e r i a l  

w h i c h   h a s   b e e n   m o u l d e d   o n t o   t h e   o u t s i d e   of  t h e   b o d y .  

2.  An  e l e c t r i c   h e a t i n g   a p p a r a t u s   as  c l a i m e d   i n  

c l a i m   1,  in  w h i c h   t h e   h e a t e r   c o m p r i s e s   a  s p i r a l l y   w o u n d  

h e a t i n g   e l e m e n t   e n c a s e d   in   a  y a r n .  
3.  An  e l e c t r i c a l   h e a t i n g   a p p a r a t u s   as  c l a i m e d   i n  

c l a i m   1,  in   w h i c h   t h e   h e a t e r   c o m p r i s e s   f i r s t   a n d  

s e c o n d   s p i r a l l y   wound   h e a t i n g   e l e m e n t s   e n c a s e d   i n  

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

c o n n e c t e d   in  p a r a l l e l .  

4.  An  e l e c t r i c a l   h e a t i n g   a p p a r a t u s   as  c l a i m e d   i n  

any   p r e c e d i n g   c l a i m ,   f u r t h e r   c o m p r i s i n g   an  e l e c t r i c -  

a l l y   c o n d u c t i v e   s c r e e n   l i n i n g   t h e   c a v i t y ,   to   p r o v i d e  

an  e a r t h   c o n n e c t i o n .  

5.  An  e l e c t r i c a l   h e a t i n g   a p p a r a t u s   as  c l a i m e d   i n  

any   p r e c e d i n g   c l a i m ,   w h i c h   i s   p r o v i d e d   w i t h   a  m o u n t i n g  

m e a n s   c o m p r i s i n g   a  h o u s i n g   f i x e d   t o   t h e   p r e - f o r m e d  

b o d y   and  h a v i n g   an  a p e r t u r e   t h e r e t h r o u g h   and  m e a n s   f o r  

s e c u r i n g   t h e   h o u s i n g   w i t h   r e s p e c t   t o   t h e   u p r i g h t .  
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