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Kiln  car  superstructure. 

@  A  kiln  car  superstructure  (40)  comprises  uprights 
(41)  each  formed  of  two  or  more  hollow  vertical 
members  (42a,42b)  connected  together  in  end-to- 
end  relationship  by  coupling  members  (43)  affording 
spigots  (44)  which  enter  into  the  hollow  members 
(42a,42b).  The  vertical  members  are  formed  as  ex- 
trusions"  of  ceramic  material  whilst  the  coupling 
members  are  formed  as  pressings.  The  coupling 
members  (43)  are  each  formed  with  a  transverse 
opening  (45)  to  receive  horizontally  extending  mem- 
bers  (46)  which  in  turn  support  further  horizontally 
extending  members  (47)  at  right  angles  thereto. 
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"Kiln  Car  Superstructure" 

rather  than  by  the  ware  being  fired. 
Various  lightweight  superstructures  have  been 

proposed,  relying  for  example  on  the  use  of  hollow 
section  elements,  but  the  problems  of  accurate 

5  interfitting  of  such  elements  remain.  Thus,  in  one 
simple  arrangement,  hollow  section  continuous  up- 
right  elements  are  formed  with  apertures  at  spaced 
intervals  for  the  reception  of  cross-members.  How- 
ever,  if  the  required  apertures  are  formed  in  the 

w  upright  elements  after  they  have  been  fired,  this 
requires  a  time  consuming  and  costly  operation 
using  diamond-tipped  tools.  Alternatively,  if  the  ap- 
ertures  are  formed  in  the  unfired  material,  the  final 
dimensions  are  subject  to  excessive  variations  and 

75  a  good-fit  for  the  cross-members  cannot  be  guar- 
anteed.  Additionally,  in  both  cases,  the  strength  of 
the  upright  element  is  impaired  and  it  may  also  be 
physically  damaged  at  the  site  of  the  apertures. 

It  is  an  object  of  the  invention  to  provide  a 
20  novel  design  of  kiln  car  superstructure  which  re- 

duces  or  eliminates  such  disadvantages.  According 
to  the  invention,  a  kiln  car  superstructure  com- 
prises:- 

(a)  a  plurality  of  upright  elements  arranged  in 
25  rows  and  each  formed  from  a  plurality  of  super- 

posed,  hollow  vertical  refractory  members  joined  in 
end-to-end  relation  by  means  of  refractory  coupling 
members  affording  respective  spigot  portions 
which  are  received  within  the  hollow  vertical  mem- 

30  bers  thereby  joined,  the  coupling  members  each 
being  formed  with  a  transversely  extending  open- 
ing  intermediate  said  spigot  portions;  and 

(b)  a  plurality  of  horizontally  extending  mem- 
bers  each  of  which  extends  through  the  openings 

35  in  a  plurality  of  said  coupling  members  arranged  at 
the  same  level  in  respective  ones  of  said  upright 
elements  in  one  of  said  rows. 

Preferably,  the  vertical  members  are  formed 
from  extruded  ceramic  material  which  is  cut  to  the 

40  required  length  before  firing,  and  may  if  necessary 
be  machined  after  firing  to  the  exact  length  re- 
quired. 

The  coupling  members  are  preferably  formed 
by  pressing  or  moulding  and  thereby  have  a  closer 

45  dimensional  tolerance  than  can  be  achieved  for 
extruded  components. 

To  ensure  improved  rigidity,  the  length  of  the 
spigots  entering  the  hollow  vertical  members  is 
preferably  significantly  greater  than  the  maximum 

50  cross-sectional  dimension  of  said  spigots,  which 
are  a  close-fit  within  the  vertical  members. 

The  horizontally  extending  members  may  ex- 
tend  either  longitudinally  or  transversely  of  the 
length  of  the  superstructure,  or  in  different  direc- 
tions  at  different  levels.  The  superstructure  may 

Description  of  the  Invention 

This  invention  relates  to  kiln  cars  for  use  in 
supporting  ceramic  ware  for  firing  in  a  refractory 
kiln.  Such  kiln  cars  normally  comprise  a  non-refrac- 
tory  trolley  which  carries  a  refractory  base  structure 
which  serves  largely  to  insulate  the  trolley  ther- 
mally  from  the  high  temperature  which  exists  in  the 
kiln,  and  a  refractory  superstructure  on  which  ce- 
ramic  ware  is  supported.  This  invention  is  more 
specifically  concerned  with  the  refractory  super- 
structure  of  such  kiln  cars. 

Many  types  of  superstructure  have  been  used 
in  the  past,  but  where  it  is  required  to  support  ware 
at  several  superposed  levels,  the  superstructure 
usually  includes  a  plurality  of  upright  elements 
which  are  supported  substantially  rigidly  at  their 
lower  ends  within  the  base  structure  of  the  kiln  car. 
Such  upright  elements,  either  directly  or  indirectly, 
carry  further,  horizontal  elements  which  define  sup- 
porting  surfaces  on  which  the  ware  is  placed  for 
firing. 

Such  multi-level  superstructures  may  have  a 
height  of  some  2  to  3  metres  or  more  above  the 
base  structure  and  may  be  required  to  carry  very 
heavy  loads.  Accordingly,  it  is  necessary  to  give  a 
substantial  degree  of  rigidity  to  the  superstructure. 
In  some  cases  this  has  been  achieved  by  utilising 
upright  elements  of  which  at  least  one  component 
extends  over  the  full  height  of  the  superstructure. 
In  other  cases  the  upright  elements  are  made  from 
several  superposed  and  interconnected  sections,  in 
which  case  they  are  also  interconnected  substan- 
tially  rigidly  by  transverse  members  forming  part  of 
the  horizontally  disposed  ware-carrying  structure. 

One  example  of  the  former  arrangement  is 
shown  in  GB2138115  and  one  example  of  the  latter 
in  GB2151005. 

However,  in  practice  it  is  difficult,  and  hence 
expensive,  to  manufacture  one-piece  uprights  in 
continuous  lengths  greater  than  about  2  metres 
without  significant  deviations  from  the  desired  de- 
gree  of  straightness  in  the  case  of  designs  of  the 
former  type.  Whilst  in  designs  of  the  latter  type  it  is 
difficult,  and  hence  expensive,  to  ensure  that  the 
various  components  of  the  superstructure  interfit 
sufficiently  accurately  for  the  required  degree  of 
rigidity  to  be  achieved.  This  is  largely  due,  in  both 
cases,  to  dimensional  variations  introduced  during 
firing  of  the  components. 

Additionally,  it  is  increasingly  being  recognised 
that  it  is  desirable  to  minimise  the  thermal  mass  of 
the  superstructure  as  well  as  of  the  base  structure, 
in  order  to  minimise  the  heat  energy  absorbed  by 
the  refractory  material  of  which  they  are  made, 
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superposed  vertical  members  42a  and  42b  joined 
by  respective  coupling  members  43.  Each  coupling 
member  43,  as  most  clearly  seen  in  Figure  3  is 
formed  with  upwardly  and  downwardly  extending 

5  spigots  44  which  are  received  as  a  close-fit  within 
the  vertical  members  42a,42b  which  are  them- 
selves  hollow. 

An  opening  45  is  formed  centrally  within  each 
coupling  member  43  and  transversely  extending 

w  horizontal  members  46  extend  through  the  aligned 
openings  45  to  form  cross-bearers,  which  in  turn 
support  horizontal  longitudinally  extending  mem- 
bers  47.  Flat,  ceramic  plates  48  may  be  supported 
on  the  longitudinal  members  47  and  the  ware  to  be 

75  fired  can  then  be  placed  on  such  plates.  Alter- 
natively,  in  some  cases  the  ware  may  rest  directly 
on  the  longitudinal  members  47,  or  on  the  trans- 
verse  members  46. 

The  vertical  members  42  may  be  formed  by 
20  extrusion  to  a  hollow  box  section  and  cut  to  the 

required  lengths  before  firing.  If  necessary,  after 
firing  the  ends  of  such  members  may  be  maghined 
to  provide  accurately  level  faces  and  a  precisely 
controlled  length. 

25  In  a  typical  case,  the  internal  dimensions  of  the 
upright  members  in  this  way  may  have  a  dimen- 
sional  tolerance  of  approximately  ±  1.5  mm. 

The  horizontal  members  46  and  47  may  simi- 
larly  be  formed  as  extrusions. 

30  However,  the  coupling  members  43  are  formed 
as  pressings  or  mouldings  and  in  this  way  can  be 
formed  to  a  greater  dimensional  accuracy,  typically 
±  0.5  mm. 

Thus,  the  spigots  44  can  reliably  be  made  to 
35  dimensions  which  fit  quite  snugly  within  the  hollow 

vertical  members,  and  by  ensuring  that  the  length 
of  each  spigot  is  significantly  greater  than  its  maxi- 
mum  cross-sectional  dimensions,  possible  mis- 
alignment  betwen  the  longitudinal  centre  lines  of 

40  the  superposed  vertical  members  is  reduced  to  a 
minimum,  with  the  result  that  the  entire  upright  41 
is  sufficiently  stable  despite  the  fact  that  it  is  con- 
structed  from  a  plurality  of  superposed  compo- 
nents  and  without  a  single  component  extending 

45  over  its  entire  height. 
Likewise,  the  accuracy  with  which  the  openings 

45  in  the  coupling  members  43  can  be  produced 
ensures  that  the  transverse  members  46  can  be 
located  accurately  and  interfit  with  the  required 

so  degree  of  precision  to  impart  stability  to  the  su- 
perstructure  without  the  need  for  complicated  inter- 
fitting  formations  on  the  components. 

In  the  embodiment  illustrated  in  Figures  1  and 
2,  the  uprights  41  comprise  only  two  superposed 

55  vertical  members  42a  and  42b  and  the  latter  carry 
at  their  upper  ends  top  members  50  which  include 
downwardly  projecting  spigots  51  to  enter  within 
the  hollow  vertical  members  42b,  and  at  their  upper 

comprise  further  horizontally  extending  members 
which  rest  on  the  aforesaid  horizontally  extending 
members;  in  use  the  ware  for  firing  may  rest  di- 
rectly  on  said  further  horizontally  extending  mem- 
bers,  or  on  flat  refractory  plates  (usually  called 
"bats")  resting  on  said  further  horizontally  extend- 
ing  members,  or  on  the  first  mentioned  horizontally 
extending  members. 

Within  the  base  structure,  the  lower  end  of 
each  upright  element  may  be  secured  by  being 
clamped  between  a  pair  of  metal  plates,  one  of 
which  is  fixed  in  position,  for  example  by  being 
secured  to  a  metal  strap  carried  by  the  trolley  on 
which  the  refractory  structure  is  supported. 

These  and  other  aspects  of  the  invention  will 
now  be  described  by  way  of  example  with  refer- 
ence  to  the  accompanying  drawings  wherein:- 

FIGURE  1  shows  a  side  view  of  a  kiln  car 
incorporating  a  refractory  superstructure  in  accor- 
dance  with  the  invention; 

FIGURE  2  shows  a  transverse  section  on  the 
line  ll-ll,  omitting  the  trolley  on  which  the  ceramic 
structure  is  carried; 

FIGURE  3  shows  a  side  view  of  a  coupling 
member  used  in  the  construction  of  the  superstruc- 
ture; 

FIGURE  4  illustrates  an  alternative  form  of 
upright  element  which  may  be  used  in  the  con- 
struction  of  a  refractory  superstructure  in  accor- 
dance  with  the  invention;  and 

FIGURE  5  illustrates  a  further  alternative  em- 
bodiment  of  upright  element. 

As  illustrated  in  Figure  1,  a  kiln  car  10  com- 
prises  a  conventional  wheeled,  metal  trolley  11 
which  supports  a  refractory  base  structure  20  and  a 
refractory,  ware-carrying  superstructure  40. 

The  base  structure  20  (which  does  not  form 
part  of  the  present  invention)  rests  on  a  concrete  or 
other  refractory  top  plate  12  carried  by  the  trolley 
11  and  comprises  a  plurality  of  uprights  posts  21 
arranged  peripherally  of  the  trolley  with  vertical  wall 
plates  22  located  between  adjacent  posts  to  define 
a  hollow  base  which  is  filed  with  lightweight  insulat- 
ing  material  (not  shown).  In  the  illustrated  embodi- 
ment,  the  longitudinal  sides  of  the  base  structure 
20  also  include  outwardly  projecting  baffles  23  to 
limit  the  downward  transmission  of  radient  heat 
from  the  hot  zone  of  the  kiln  to  the  lower  zone  in 
which  the  non-refractory  trolley  1  1  is  located. 

The  top  of  the  base  structure  20  is  closed  by 
means  of  refractory  plates  24  which  rest  on  the 
upper  edges  of  the  posts  21  and  wall  plates  22  and 
are  further  supported  as  necessary  by  additional 
posts  25  provided  at  appropriate  locations  inter- 
nally  of  the  base  structure. 

The  superstructure  40,  in  accordance  with  the 
invention,  comprises  in  the  illustrated  embodiment 
a  plurality  of  uprights  41  each  comprising  a  pair  of 
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at  various  positions  throughout  their  lengths  for  the 
reception  of  transverse  members  46  in  addition  to 
those  which  would  extend  through  the  opening  45 
of  the  coupling  member.  Whilst  this  embodiment  to 

5  some  extent  retains  the  disadvantages  of  forming 
cut-outs  in  the  upright  members,  it  nevertheless 
retains  the  advantages  of  enabling  the  overall 
height  of  the  upright  to  be  increased  beyond  that 
which  can  readily  be  obtained  if  it  is  made  in  one 

?o  piece. 
Whilst  in  the  embodiment  illustrated  in  Figures 

1  and  2  the  coupling  members  43  are  so  arranged 
as  to  support  transversely  extending  horizontal 
members  46,  it  will  be  appreciated  that  they  may 

rs  alternatively  be  designed  to  support  longitudinally 
extending  horizontal  members,  or  that  in  the  same 
structure  the  coupling  members  at  different  levels 
may  support  horizontal  members  extending  in  dif- 
ferent  directions,  for  example  alternatively  trans- 

20  versely  and  longitudinally. 
A  kiln  car  superstucture  constructed  in  accor- 

dance  with  the  invention  has  the  advantage  that  the 
components  are  relatively  simple  to  manufacture, 
the  structure  is  stable  and  can  more  readily  be 

25  assembled  to  a  greater  height  than  other  super- 
structure  construction  systems  allow  with  safety, 
and  that  it  can  readily  be  modified  at  any  time  by 
interchanging  components  so  that  it  can  readily  be 
adapted  to  changing  requirements  of  the  user  in  a 

30  manner  which  is  not  possible  with  other  types  of 
construction. 

faces  a  groove  52  to  receive  further  transverse 
members  46a,  which  in  turn  support  further  longitu- 
dinal  members  47a  carrying  further  plates  48a  if 
required.  Whilst  in~Figures  1  and  2  the  top  mem- 
bers  50  as  illustrated  are  of  a  conventional  design 
with  only  a  relatively  short  projection  51,  it  will  be 
appreciated  that  the  top  members  may  be  formed 
so  as  to  be  generally  similar  to  the  coupling  mem- 
bers  43  but  without  the  upper  portion  above  the 
line  A-A  in  Figure  3  so  as  to  provide  improved 
support  for  the  transverse  members  47a.  As  a 
further  alternative,  the  uppermost  transverse  mem- 
bers  47a  could  be  supported  by  further  coupling 
members  43  carried  at  the  upper  ends  of  the 
vertical  members  42a. 

To  ensure  that  the  uprights  41  are  each  suffi- 
ciently  stable  relative  to  the  trolley  11,  the  lower- 
most  vertical  members  42a  extend  into  and  through 
the  hollow  base  20  and  are  held  in  position  therein 
by  a  suitable  structure.  The  preferred  arrangement, 
as  in  the  illustrated  embodiment,  includes  a  pair  of 
metal  clamping  plates  13  which  embrace  the  lower 
end  portion  of  the  lowermost  vertical  member  42a 
and  are  tightened  onto  the  latter  by  any  suitable 
means,  for  example  threaded  fastening  elements  or 
spring  clips.  One  clamping  plate  of  each  pair  is 
fixed,  as  by  welding,  to  a  metal  base  plate  or  strip 
provided  at  the  upper  face  of  the  trolley  1  1  . 

Whilst  in  the  embodiment  illustrated  in  Figures 
1  and  2  the  uprights  41  comprise  only  two  super- 
posed  vertical  members  and  superstructure  affords 
only  two  levels  of  ware-supporting  plates,  the  num- 
ber  of  ware-supporting  levels  and  the  overall  height 
of  the  superstructure  may  be  significantly  in- 
creased  without  loss  of  stability. 

By  way  of  example,  Figure  4  illustrates  an 
upright  41a  which  comprises  five  vertical  members 
42c,  42d,  "42e,  42f,  42g,  interconnected  by  means 
of  Tour  coupling  members  43,  so  as  to  provide  with 
top  member  50  five  ware-supporting  levels  and  an 
overall  height  of  substantially  over  2  metres.  In  the 
embodiment  illustrated  in  Figure  4,  the  vertical 
members  are  of  varying  lengths  in  order  to  provide 
ware-supporting  levels  at  different  spacings  so  that 
the  superstructure  is  specifically  tailored  for  a  par- 
ticular,  mixed  load.  It  will  be  appreciated  that  the 
vertical  members  are  relatively  inexpensive  to  pro- 
duce  and  can  therefore  be  manufactured  in  a  wide 
range  of  different  lengths  to  enable  superstructures 
to  be  built  in  accordance  with  a  wide  range  of 
users  requirements,  without  the  need  for  expen- 
sive,  custom  designed  components. 

Figure  5  illustrates  a  further  alternative  form  of 
upright  41b  which  is  of  the  same  height  as  that 
illustrated  in  Figure  4,  but  includes  only  two  vertical 
members,  42h  and  42i  connected  by  a  single  cou- 
pling  membe~43.  How'ever,  in  this  case  the  vertical 
members  42h  and  42i  are  formed  with  cut-outs  49 

Claims 
35 

1.  A  kiln  car  superstructure  comprising:- 
(a)  a  plurality  of  upright  elements  (41)  ar- 

ranged  in  rows  and  each  formed  from  a  plurality  of 
superposed,  hollow  vertical  refractory  members 

40  (42a,  42b;  42c-42g;  42h,  42i)  joined  in  end-to-end 
relation  by  means  of  refractory  coupling  members 
(43)  affording  respective  spigot  portions  (44)  which 
are  received  within  the  hollow  vertical  members 
thereby  joined,  the  coupling  members  (43)  each 

45  being  formed  with  a  transversely  extending  open- 
ing  (45);  and 

(b)  a  plurality  of  horizontally  extending  mem- 
bers  (46)  each  of  which  extends  through  the  open- 
ings  (45)  of  a  plurality  of  said  coupling  members 

so  (43)  arranged  at  the  same  level  in  respective  ones 
of  said  upright  elements  (41)  in  one  of  said  rows. 

2.  A  kiln  car  superstructure  according  to  Claim 
1  wherein  the  vertical  members  (41)  are  formed 
from  extruded  ceramic  material  which  is  cut  to  the 

55  required  length  before  firing. 
3.  A  kiln  car  superstructure  according  to  Claim 

1  or  Claim  2  wherein  the  coupling  members  (43) 
are  formed  by  pressing  or  moulding. 



EP  0  364  201  A1 

4.  A  kiln  car  superstructure  according  to  Claim 
1  wherein  the  length  of  the  spigot  portions  (44) 
entering  the  vertical  members  is  significantly  great- 
er  than  the  maximum  cross-sectional  dimensions  of 
such  spigot  portions.  s 

5.  A  kiln  car  superstructure  according  to  Claim 
1  wherein  the  horizontally  extending  members  (46) 
extend  transversely  of  the  length  of  the  superstruc- 
ture. 

6.  A  kiln  car  superstructure  according  to  Claim  w 
1  wherein  horizontally  extending  members  extend 
longitudinally  of  the  length  of  the  superstructure. 

7.  A  kiln  car  superstructure  according  to  Claim 
1  wherein  the  horizontally  extending  members  (46) 
support  further  horizontally  extending  members  75 
(47)  arranged  transversely  thereto. 

8.  A  kiln  car  superstructure  according  to  Claim 
7  wherein  said  further  horizontally  extending  mem-  @ 
bers  (47)  support  flat  refractory  plates  (48). 

9.  A  kiln  car  superstructure  according  to  Claim  20 
1  wherein  the  lowermost  vertical  members 
(42a;42c;42h)  of  said  upright  elements  (41)  extend 
into"  an  Through  a  refractory  base  structure  (20)  and 
are  secured  in  position  between  pairs  of  clamping 
plates  (13).  25 

10.  A  kiln  car  comprising  a  non-refractory  trol- 
ley  (11)  carrying  a  refractory  base  structure  (20) 
and  a  refractory  ware-carrying  superstructure  com- 
prising:- 

(a)  a  plurality  of  upright  elements  (41)  ar-  30 
ranged  in  rows  and  each  formed  from  a  plurality  of 
superposed,  .  hollow  vertical  refractory  members 
(42a,42b;42c-42g;  42h,42i)  joined  in  end-to-end  re- 
lation  by  means  of  Tefractory  coupling  members 
(43)  affording  respective  spigot  portions  (44)  which  35 
are  received  within  the  hollow  vertical  members 
thereby  joined,  the  coupling  members  (43)  each 
being  formed  with  a  transversely  extending  open- 
ing  (45);  and 

(b)  a  plurality  of  horizontally  extending  mem-  40 
bers  (46)  each  of  which  extends  through  the  open- 
ings  (45)  of  a  plurality  of  said  coupling  members 
(43)  arranged  at  the  same  level  in  respective  ones 
of  said  upright  elements  (41  )  in  one  of  said  rows. 
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