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RELATING TO THE MANUFACTURE OF BRICKS (71)   We, RUDGWICK BRICKWORKS CO.
clamp. LIMITED., a British Company, of Lynwick    A further object is to
enable a greater Street, Rudgwick, Sussex, RH12 3DH., do  proportion of
green bricks in a clamp to hereby declare the invention, for which we  be
fired to constitute finished bricks. 5 pray that a patent may be granted to
us,   Another object is to avoid the need to 50 and the method by which it
is to be per-  provide a coke-bed at the base of the formed, to be
particularly described in and  clamp. by the following statement: -
According to one feature of the present This invention relates to the
manufacture  invention there is provided a method of fir- 10 of bricks.
ing green bricks comprising the steps of: - 55 A method of manufacturing
bricks is to  a providing a non-combustible supporting mix clay, possibly
with other materials  surface; added, with combustible material in the  b
constructing on said surface a stack of form of particles of breeze or
grits and to  green bricks arranged in layers one upon 15 mould such mix
into bricks which are  the other and, in so doing, forming a 60 dried so
that they retain their brick shape  plurality of tunnels extending from
one while being handled, such dried bricks  side of the stack to the other
and a flue being known and referred to hereinafter in  leading from  each
tunnel to a respective this specification as "green bricks". The  aperture
in the top of the stack; 20 green bricks are then stacked in, for ex- c
setting the bricks in at least the bottom  65 ample, a clamp or a kiln and
an ap-  two layers of said stack to form a plurality propriate firing
process is applied which  of ducts extending between adjacent tun- bums the
breeze or grits particles in the  nels and close-setting the bricks in the
re- green bricks resulting in finished or fired  maining layers of said
stack; 25 bricks suitable for use, for example, in  d encasing said stack
with a casing struc- 70 house building.                         ture
extending over the sides and top of The best finished bricks (known as
'fac-  the stack with the exception of one or both ing' or 'stock' bricks)
are produced in a  ends of said tunnels and said apertures; clamp and in
accordance with the con-  e introducing successively at each tunnel 30
ventional  procedure  practised  hitherto  an ignited source of a
combustible gas or 75 green bricks are stacked over a coke-bed, vapour; the
coke-bed is ignited and the fire is al-  f after the green bricks
constituting a tun- lowed to spread throughout the coke-bed  nel have
ignited, removing said source of and  the  clamp  of green  bricks  and,
combustible gas or vapour and closing the 35 eventually, the major part of
the clamp is  tunnel end and, if necessary, at least par- 80 burned
through. This procedure is not  tially closing the aperture of the
associated amenable  to  control and, furthermore,  flue: complete
combustion of all the breeze or  g allowing the process of combustion of
grits particles in all the green bricks is  the green bricks to spread
through the 40 hardly ever possible. Another great disad-  walls separating
adjacent tunnels and also 85 vantage is that such a procedure can take
upwardly to the top of said stack. on average about four weeks.
According to another feature of the in- The present invention has the
primary  vention there is provided a brick clamp object of reducing the
time taken  to  consisting of a stack  of green bricks 45 produce finished
bricks when fired in a  arranged in layers with the bottom layer in 90    2
1 456 367                                       2 direct contact with a
non-combustible (e.g.  thirty to forty feet and a height of ten to
concrete) supporting  surface, the  stack  twelve feet. There is no limit
to the length 



being encased at the sides and the top by  of the clamp. The stack of green
bricks is a casing structure, a plurality of tunnels  encased at the sides
and the top by a cas- 5 extending through the clamp from one side  ing 2 of
casing bricks which are all close- 70 to the other each tunnel having a
flue  set. The  clamp  structure  is built up leading to a respective
aperture in the top  directly from  an incombustible supporting of the
clamp, said tunnels and flues being  surface, which may be a reinforced
con- formed by and during the setting of the  crete raft, e.g. eighteen
inches thick, in- 10 bricks, adjacent tunnels being separated by  cluding a
raised rim  which slopes dowr  75 a wall of green bricks in which the
bricks  wardly from the edges of the raft for sup- in at least the two
bottom layers are set so  porting the casing bricks. The bricks in as to
form a plurality of ducts extending  each of at least the first two layers
of between the two tunnels, the bricks in the  green bricks at the bottom
of the clamp 15 remaining layers in the walls and in the  are open-set and
may be spaced from each 80 layers above said walls being close set;  other
about a half to three quarters of an whereby the green bricks can be fired
by  inch, as by finger spacing. All the green introducing at the end of
each said tunnel  bricks in the higher layers are close-set. If an ignited
source of a combustible gas or  desired, the lower edge of the casing 2 20
vapour.                                   where it abuts the ground surface
may be 85 Preferably, the bricks in all the layers of  sealed all around
the clamp with mortar. bricks in a wall separating two adjacent    Along
the length of the clamp a plurality tunnels are set so as to form a
plurality of  of tunnels 3 is constructed. Each tunnel ex- ducts extending
between said tunnels.    tends from  one side of the clamp to the 25  In  a
modification  of the  invention,  other and, at the middle of the clamp, 90
selected walls separating adjacent tunnels  each leads to a respective flue
4 rising to are constructed  so that said ducts are  an outlet aperture 5
in the top of the blocked within the wall; whereby flow of  clamp. The
flues 4 are formed by open- ignited gas or vapour can be substantially
setting bricks at the desired location during 30 contained between said
selected walls.    construction of the clamp. The tunnels 3 95 In this
specification the following ex-  are located from the end of the clamp and
pressions have the following meanings: -    from  each other by a distance
such that "Close-set" bricks means bricks arranged  complete firing of the
majority  of in- side-by-side without any spacing between  tervening green
bricks takes place, for ex- 35 adjacent bricks.
ample a distance equivalent to  two or 100 "Open-set" bricks means bricks
arranged  three brick lengths between tunnels. Each side-by-side with
intentional spacing be-  tunnel 3 is, for example, twelve to twenty- tween
adjacent bricks.                   four inches high and from nine to
eighteen "Casing bricks" means green bricks (as  inches wide, preferably
ten  to fourteen 40 hereinbefore defined) which have been only  inches
wide.                          105 partially fired.
The opening to each tunnel 3 is shown Other features of the invention will
ap-  as formed, at the top, by a steel plate 6 pear hereinafter.
which extends into the tunnel sufficiently Embodiments of the invention
will now  to support the casing bricks. However, the 45 be described, by
way of example only, with  casing bricks may be set so as to dispense 110
reference to the accompanying drawings in  with the plate 6. Thereafter
between the which: -                                 two openings of the
tunnel the roof is Figure 1 is a perspective view of part of  vaulted as by
insetting the green bricks a brick clamp, as seen from  one end, in
throughout a height of say two or three 50 accordance with the invention;
bricks to provide the necessary support for 115 Figure 2 is a sectional
view taken on the  the clamp structure above. line II-II of Figure 1;
Preferably, and as shown, a baffle struc- Figure 3 shows a part of Figure
2, to an  ture 7 is located in each tunnel below the enlarged scale, and a
gas burner in position  flue 4. The structure 7 is formed  of 55 alongside
the clamp; and                  open-set green bricks and assists gases of
120 Figure 4 shows a horizontal sectional  combustion to flow upwardly into
the flue. scrap view of an alternative embodiment of  Possibly it may be
found that such a baffle the invention taken in the line IV-IV  of
structure is not necessary. Figure 1, in which different layers of green
It must be emphasised that the clamp 60 bricks are revealed.
structure does not include any form  of 125 Referring to the drawings, a
clamp is  coke-bed. Firing of the clamp is achieved constructed of green
bricks 1 stacked in  by introducing at each tunnel an ignited layers one
upon the other to form a struc-  source of a combustible gas or vapour,
e.g. ture of trapezoidal cross-section having a  a gas burner, located
externally of the 



65 dimension across the base of  for example   clamp. One such gas burner 8
is shown in 130    3                                        1456367
3 Figure 3. Preferably the burners consume  minating at one end in a flame
nozzle 10 liquid  petroleum   gas  (e.g.  butane  or  drawing air through
an annular opening II propane) but any other liquefied fuel or  and gas
through a flexible pipe 12. A junc- town gas or natural gas may be used.
The  tion pipe 13 in the body 9 is connected to 5 tunnel opening is sealed
with bricks and  a source of compressed  air through  a 70 mortar 30
except for an  aperture  31  flexible pipe 14. Assuming that five bur-
through which the burner projects, this ap-  ners are located at each side
of the clamp, erture being closed by a steel plate 32 sup-  the group of
five burners on each side is ported on the burner. Preferably, and as
supplied from a manifold assembly 15. The indicated by broken lines, one or
more  manifold assembly comprises supports such 75 bricks 33 are left loose
so that they can be  as 16 supporting a gas tube 17 and a com- removed to
inspect the burning  of the  pressed air tube 18. The tubes 17 and 18
bricks forming the tunnel and also the  extend horizontally alongside the
clamp. state of the gas flame.                    The gas tube 17 includes
five outlet nozz- 15   The aforementioned spacing of bricks in  les 19 each
having an on-off valve 20 and 80 the  two  bottom  layers  of the  clamp  a
quick-release  coupling  to  which  is provides a plurality of ducts
extending  coupled the pipe 12 of a gas burner. The through the walls
separating adjacent tun-  air tube 18 comprises five nozzles 21 in- nels.
Thus, combustion gases can flow in  cluding an on-off valve 22 and a quick-
20 said walls so that the lower layers of  release coupling to which is
coupled the 85 bricks become fully ignited, the burning  pipe 14 of a gas
burner. process  then  extending  upwardly  from     Each manifold assembly
15 is supplied layer to layer of close-set green bricks until  with gas
through a flexible pipe 23 con- all the bricks have been fired. In a
prefer-  nected between one end of the gas tube 17 25 red  modification,
all  the  bricks  con-  and a pipe 24 extending down and screwed 90
stituting the walls between  tunnels  are  to a support pillar 25 of a shed
covering open-spaced, that is for example through-  the clamp. Compressed
air is supplied to out the lower five layers of bricks to the  one end of
the air tube 18 from a portable top of the tunnel openings. Figure 4 shows
air compressor unit (not shown). The fixed 30 a preferred setting of green
bricks in a wall  gas pipes 24, located down each side of 95 separating two
adjacent tunnels 3. In the  the clamp shed, lead from  supply pipes first
bottom-most, layer the bricks la are  (not shown) in the roof of the clamp
shed set as headers. In the second layer the  which supply gas from  a
remotely-located bricks lb are skintled and in the third  gas tank. For
reasons which will be ex- 35  layer the bricks 1c are set as stretchers.
plained  hereinafter,  two  manifold  as- 100 Bricks Id of the fourth layer
are again set  semblies 15 are provided at each side of as headers and in
the fifth layer the bricks  the clamp, for use in conjunction with the le
are skintled but in the opposite direc-  group of five burners 8 at each
side of the tion to bricks lb. As indicated the bricks  clamp. 40 are
spaced to form  ducts running in dif-    With the burners in position at
the ends 105 ferent directions between the two tunnels 3  of the first five
tunnels and connected to and, in the case of the bricks Ic the ducts  the
first manifold assembly 15, the two extend along the length of the wall.
Com-  burners at the first tunnel nearest the end munication  between
ducts  is  obtained  of the clamp are ignited. The gas flames 45 where the
ducts of one layer intersect those  pass down the tunnel and also percolate
110 of an adjacent layer.                      through the ducts formed in
the open-set In a clamp of typical length there might  bricks in the lower
layers. The breeze and be, say, thirty tunnels 3. Preferably, firing  grits
content of the adjacent green bricks takes place successively at groups of
ad-  ignites and eventually there is a mass of 50 jacent tunnels, for
example groups of five  burning bricks and the combustion process 115
tunnels. In this case ten burners 8 may be  is self-sustaining, without the
aid of the gas employed located one at each end of the  burners,
sufficiently to result in the firing first five tunnels in  the clamp.
Alter-  of the majority of the bricks located in the natively, only one
burner is applied to each   region around and above the first tunnel. 55
tunnel in which case burners are located at  Preferably the burners are
initially oper- 120 opposite tunnel ends at successive tunnels.  ated with
the compressed air supply turned That is to say, in respect of the first,
third  off at stop-clock 22 and air drawn  in 



and fifth tunnels the burners are located  through opening 11. When
combustion has on one side of the clamp and in respect of  been established
in the tunnel, for example 60 the second, fourth and sixth tunnels the
after four to eight hours, the compressed 125 burners are located on the
other side of  air is applied to boost the gas flames so the clamp, the
free ends of the tunnels  that ignited gas is forced under pressure being
closed off.                          throughout all the tunnels being fired
and Preferably each burner 8 comprises  as  the inter-connecting ducts,
this condition 65 shown in Figure 3. a tubular body 9 ter- being maintained
for, say, a further seven 130    4                                       1
456 367                                     4 to twelve hours after which
the burners are  of bricks throughout the area of the clamp, extinguished
and  removed. The  tunnel selected walls separating tunnels can in-
openings are then sealed with bricks and  clude a row of close-set bricks
in order to mortar and also the flue aperture 5 as-  block the ducts
extending between those 5 sociated with that tunnel is closed, for ex-
tunnels so as to confine combustion gases 70 ample by covering with a heap
of clay. In  to particular sections of the clamp. In the some applications,
compressed air may be  embodiment shown in Figure 4 the layer applied to
the burners from  the com-  la consists of two rows of header bricks
mencement of burning.                    but this can be modified so that
the layer 10   After the bricks around the first tunnel  la includes an
additional row of headers have begun to burn, for example after four
bricks (three rows) with consequent in to six hours from igniting the first
burners,  crease in the number of bricks in the other the burners of the
second tunnel are ig-  layers of the wall between the two tunnels nited and
so on in sequence along the  3. Furthermore, the middle bricks in layer 15
group of five tunnels. When the burners at  la and the overlying bricks in
the other 80 the first tunnel are removed their supply  layers can be
close-set to block the ducts pipes 12 and 14 are uncoupled from the  formed
in the outer rows of open-set manifold assembly 15 and the burners are
bricks. If this construction of wall is ad- moved down the clamp and
positioned at  opted, for example, after every fourth tun- 20 the ends of
the first tunnel in the next nel down the clamp then the lower open- 85
group (that is, the sixth tunnel from  the  set layers of the clamp are
divided into clamp end) and  the burner pipes are  groups of four tunnels
and the combustion coupled to the appropriate outlets of the  gases will be
contained within each group second manifold assembly 15 associated  of
tunnels during firing. 25 with the tunnels of that group. The burners
The invention permits a degree of con- 90 are then ignited in due course to
fire the  trol over the firing of a clamp of bricks sixth tunnel. In a
similar way the re-  which is not possible with the conventional maining
burners are moved in succession  coke-bed method. Also the cost of provid-
to the second group of tunnels, after which  ing a coke-bed and of
recovering the lower 30 the first manifold assembly is moved to ex-  bricks
from the coke-bed is avoided. More 95 tend alongside the third group of
tunnels.  importantly, it has been found that a This procedure is repeated
down the length  clamp of bricks can be burned in con- of the clamp until
all the tunnels have  siderably less time than is taken by the been fired.
conventional coke-bed method and at less 35   When all the bricks have been
burned  expense even after allowing for the cost of 100 and the clamp has
cooled, the bricks are  the burner fuel. In one application of the loaded
into lorries and taken away. The in-  invention, a clamp of approximately
a vention facilitates this by enabling a lorry  quarter of a million bricks
was burned in to be positioned close to the clamp face  two weeks, the last
gas burners being re- 40 being dismantled without first having to  moved
after four days. Burning such a 105 clear the considerable rubbish
constituted  clamp using the coke-bed method would by the remains of a
coke-bed.            have taken four weeks. Many of the details of the
aforedes-    Instead  of constructing the casing  2 cribed  embodiment  are
capable  of  entirely of individual casing bricks, the 45 modification
within the scope of the pre-  lower courses including the tunnel openings
110 sent invention, in particular the various  may be constituted by
pre-cast blocks in- dimensions given and the number of bur-  corporating a
number of tunnel-opening ap- ners and manifold assemblies employed.
ertures. Such a block may be cast from a Referring to Figure 3, in certain
cases the  mixture  of Ciment Fondu  (Registered 50 provision of compressed
air might be dis-  Trade Mark) and crushed firebrick. The 115 



pensed with so that the pipes 13 and 14  dimensions could conveniently be
five feet can be removed from the burner and the  long, twenty inches high
and twelve inches tube 18 and the air compressor from the  thick, the block
including two suitably manifold assembly. Where compressed air  shaped
tunnel openings. A series of such 55 is used, the two manifold assemblies
on a  blocks is laid end to end down each side 120 given side of the clamp
can be linked be-  of the clamp, giving guidance also in the tween adjacent
ends so that one com-  correct spacing of tunnels when stacking pressor can
feed the tubes 18 of both mani-  the green bricks. The casing above the
fold assemblies.                         blocks is continued by setting
casing bricks 60  In another modification, the apertures 5  on top of the
blocks.                 125 might be fitted with individual damper
Preferably,  firing  tunnels  are  also shutters which can be adjusted as
required  provided in the end walls of the clamp, for when the gas burners
are operating and  example  two  such  tunnels  extending closed when the
burners are removed.     through the clamp and terminating in the 65
Instead of open-setting the lower layers  fourth tunnel extending across
the clamp. 130    5                                          1 456 367
5 In this case, gas burners would be applied  ity of tunnels extending
through the clamp 45 to such firing tunnels at the same time as  from  one
side to the other each tunnel gas burners are applied to the first tunnels
having a flue leading to a respective ap- extending across the clamp.
erture in the top of the clamp, said tunnels 5   WHAT WE CLAIM  IS:  and
flues being formed by and during the 1. A  method  of firing  green  bricks
setting  of the  bdicks, adjacent tunnels 50 comprising the steps of:
being separated by a wall of green bricks a providing a non-combustible
supporting  in which the bricks in at least the two bot- surface;
tom layers are set so as to form a plurality b constructing on said surface
a stack of  of ducts extending between the two tun- green bricks arranged
in layers one upon  nels, the bricks in the remaining layers in 55 the
other and, in so doing, forming  a  the walls and in the layers above said
plurality of tunnels extending from  one  walls being close set; whereby
the green side of the stack to the other and a flue  bricks can be fired by
introducing at the 15 leading from  each tunnel to a respective  end of
each said tunnel an ignited source aperture in the top of the stack;
of a combustible gas or vapour.            60 c setting the bricks in at
least the bottom   3. A brick clamp as claimed in claim two layers of said
stack to form a plurality  2, in which the casing structure comprises of
ducts extending between adjacent tun-  close-set casing bricks. 20 nels and
close-setting the bricks in the re-    4. A brick clamp as claimed in claim
2 maining layers of said stack;               or 3 in which the bricks in
all the layers of 65 d encasing said stack with a casing struc-  bricks in
a wall separating two adjacent ture extending over the sides and top of
tunnels are set so as to form a plurality of the stack with the exception
of one or both  ducts extending between said tunnels. 25 ends of said
tunnels and said apertures;       5. A brick clamp as claimed in any of e
introducing successively at each tunnel  clams 2 to  4, in which  selected
walls 70 an ignited source of a combustible gas or  separating adjacent
tunnels are constructed vapour;                                      so
that said ducts are blocked within the f after the green bricks
constituting a tun-  wall; whereby  flow  of ignited  gas  or 30 nel have
ignited, removing said source of  vapour can be substantially contained be-
combustible gas or vapour and closing the  tween said selected walls.
75 tunnel end and, if necessary, at least par-    6. Methods of firing
green bricks as tially closing the aperture of the associated  herein
described. flue;                                         7. A  brick  fired
by  a  method  as 35 g allowing the process of combustion of  claimed in
any preceding claim. the green bricks to spread  through  the    8. Brick
clamps as  herein  described 80 walls separating adjacent tunnels and also
with reference to any of the accompanying upwardly to the top of said
stack.          drawings. 2. A brick clamp consisting of a stack 40 of
green bricks arranged in layers with the        A. A. THORNTON & CO. bottom
layer in direct contact with a non-           Chartered Patent Agents
combustible (e.g. concrete) supporting sur-           Northumberland House
face, the stack being encased at the sides            303/306 High Holborn 



and the top by a casing structure, a plural-             London, W.C.1
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367                                        5 In this case, gas burners
would be applied  ity of tunnels extending through the clamp 45 to such
firing tunnels at the same time as  from  one side to the other each tunnel
gas burners are applied to the first tunnels  having a flue leading to a
respective ap- extending across the clamp.               erture in the top
of the clamp, said tunnels 5   WHAT WE CLAIM IS: -                     and
flues being formed by and during the 1. A  method  of firing  green  bricks
setting  of the bdicks, adjacent tunnels 50 comprising the steps of:-
being separated by a wall of green bricks a providing a non-combustible
supporting  in which the bricks in at least the two bot- surface;
tom layers are set so as to form a plurality b constructing on said surface
a stack of  of ducts extending between the two tun- green bricks arranged
in layers one upon  nels, the bricks in the remaining layers in 55 the
other and, in so doing, forming a  the walls and in the layers above said
plurality of tunnels extending from  one  walls being close set; whereby
the green side of the stack to the other and a flue  bricks can be fired by
introducing at the 15 leading from  each tunnel to a respective  end of
each said tunnel an ignited source aperture in the top of the stack;
of a combustible gas or vapour.           60 c setting the bricks in at
least the bottom  3. A brick clamp as claimed in claim two layers of said
stack to form a plurality  2, in which the casing structure comprises of
ducts extending between adjacent tun-  close-set casing bricks. 20 nels and
close-setting the bricks in the re-    4. A brick clamp as claimed in claim
2 maaining layers of said stack;           or 3 in which the bricks in all
the layers of 65 d encasing said stack with a casing struc-  bricks in a
wall separating two adjacent ture extending over the sides and top of
tunnels are set so as to form a plurality of the stack with the exception
of one or both  ducts extending between said tunnels. 25 ends of said
tunnels and said apertures;     5. A brick clamp as claimed in any of e
introducing successively at each tunnel  clams 2 to 4, in which selected
walls 70 an ignited source of a combustible gas or  separating adjacent
tunnels are constructed vapour;                                    so that
said ducts are blocked within the f after the green bricks constituting a
tun-  wall; whereby  flow  of ignited  gas or 30 nel have ignited, removing
said source of  vapour can be substantially contained be- combustible gas
or vapour and closing the  tween said selected walls.               75
tunnel end and, if necessary, at least par-    6. Methods of firing green
bricks as tially closing the aperture of the associated  herein described.
flue;                                        7. A  brick  fired  by  a
method  as 35 g allowing the process of combustion of  claimed in any
preceding claim. the green bricks to spread through the    8. Brick clamps
as  herein  described 80 walls separating adjacent tunnels and also  with
reference to any of the accompanying upwardly to the top of said stack.
drawings. 2. A brick clamp consisting of a stack 40 of green bricks
arranged in layers with the       A. A. THORNTON & CO. bottom layer in
direct contact with a non-         Chartered Patent Agents combustible
(e.g. concrete) supporting sur-        Northumberland House face, the stack
being encased at the sides          303/306 High Holborn and the top by a
casing structure, a plural-           London, W.C.1 Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1976. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    


