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To all chon it inay concern: 
Be it known that I, THOMAS MATTHEW 

GISBORNE, of Lymington, in the county of 
Southampton, in the kingdom of Great Brit 
ain, have invented Improvements in Kilns for 
Burning Bricks, Tiles, and ether Earthen 
ware or Ceramic Articles, Limestones, and 
Ores; and I do hereby declare that the follow. 
ing is a full and exact description of the said 
invention. 
My invention consists in So combining a 

number of kilns, working on the principle of 
the “Newcastle kiln,” (in which the combus 
tion of the fuel takes place at the one end 
while the chimney communicates at or near 
the floor with the other end,) that the back or 
chimney end of one kiln can communicate at 
pleasure with the front or combustion end of 
another kiln, or with a separate chimney or 
fue, so that the kilns may either be used sepa 
rately, or they may be employed for continuous 
burning by causing the hot products of com 
bustion from the kiln that is being fired to 
pass among and heat the contents of one or 
more kilns that are going to be fired, and by 
causing the air for supporting the combustion 
in the kiln that is being fired to pass through 
and take up heat from the contents of one or 
more kilns that have been fired. 
The arrangement which I prefer to employ 

is as follows: I arrange any number of kilns, 
constructed, by preference, to taper from the 
front or combustion end to the back or chim 
ney end, side by side and alternately in re 
versed positions, so that the chimney end of 
one kiln is contiguous to and communicates 
With the combustion end of the next kiln in 
advance. The aperture through which this 
communication takes place is provided with a 
suitable damper, which, when the kilns are 
burning on the continuous system, is removed, 
while the chimney or flue is then closed, where 
as, when the kilns are required to burn sepa 
rately the communication between them is 
closed by means of the before - mentioned 
damper, and the chimney is opened. The con 
tinuous action of such kilns is insured, either 
by providing a return-flue through which the 
two end kilns intercommunicate, or by arrang 
ing two rows or sets of such kilns side by 
side, and establishing communications be 
tween the end kilns of each row. 
On the accompanying drawings are shown 

the arrangements of my improved kilns which 
I prefer to employ. 

Figures 1, 2, and 3, on Sheet I, show, re 
Spectively, a sectional plan, a part sectional 
elevation, and a transverse section of a sin 
gle row of kilns working on the continuous 
principle by means of a return-flue; and Figs. 
4 and 5, on Sheet II, show, respectively, a sec 
tional plan and transverse section of an ar 
rangement. Where the continuous action is ob 
tained by means of two rows of kilns placed 
opposite each other, of which the opposite end 
kilns intercommunicate by means of flues. 
The same letters of reference indicate simi 

lar parts in each of the figures. 
Figure I shows a sectional plan on line XX, 

Fig. 2. Fig. 2 shows a part front elevation 
and part longitudinal section online YY, Fig. 
l; and Fig. 3 shows a transverse section on 
line Z, Z, Fig. 1. Figs. 2 and 3 are drawn to 
twice the scale of Fig. 1 in order to show the 
mode of construction more clearly. 
Each of the kilns consists of a chamber, A, 

tapering both in its width and its height from 
the front or combustion end, B, to the chimney 
end, C, the roof D of the kiln being thus, by 
preference, made to form the frustum of a 
cone resting upon walls E. These are made as 
thin as practicable, in order to facilitate the 
transmission of heat through the same from 
One kiln to another. These kilns are arranged 
side by side, alternately, in reversed positions, 
as shown, so that the front or combustion end 
of the one kiln is contiguous to the chimney 
end of the next, and the chimney end of the 
kiln A' is made to communicate with the com 
bustion end of the kiln A' by means of a pas 
Sage F. The chimney end. A communicates, 
by means of the passage F, with the combus 
tion end of the kiln A, and so on, the chim 
ney end of the kiln A' being made to commu 
nicate with the combustion end of the kiln A' 
by means of the passage F and the under 
ground-flue G. 
HH! are flues formed below the floor-line on 

either side of the kilns, communicating with 
the chimney I and with each of the kilns, re 
spectively, through apertures J JJ, formed 
in the floor at the chimney ends of the latter. 
These apertures are provided with dampers 
or with flap-valves K. K? K, so arranged and 
actuated by external weighted levers k l k 
that they may be made to close, alternately, the 



apertures JJ’, or the apertures of the before 
described passages F. FF, through which 
the kilns intercommunicate by being turned 
either down or up. 
LLPL are the doorways of the kilns, which, 

when the kilns are in use, are temporarily 
bricked up, as indicated. 
M M M are apertures through which the 

fuel is introduced into the kilns whenburning 
on the continous system, and which are, by 
preference, all temporarily bricked up, except 
ing those in the kiln that is being fired; and 
N7 N° N are chimneys only required for use 
when the continuous action of the kiln is inter 
rupted. 
When burning on the continuous system, 

the chimneys N are closed by suitable damp 
ers or caps O' O° O9. 

It will be seen by the foregoing. described 
arrangement that the action of the kilns is as 
follows: Assuming that the kiln A* is being 
charged with fresh goods, and that the contents 
of A8 are being fired, then the goods contained 
in all the kilns between A and A have been 
successively fired and are required to cool, 
while all the remaining kilns in the circuit from 
A to A have been successively charged with 
fresh goods, and are required to dry prepara 
tory to firing. For this purpose the apertures 
J into the flues HH' of all the kilns are closed 
by means of the dampers K, with the excep 
tion of the aperture J of the kiln A', and in 
consequence all the passages F, through which 
the kilns intercommunicate, are open, with the 
exception of F, which is closed by the damper 
K'. Thus the doorway L° of the kiln Abeing 
open, the atmospheric air requisite for support 
ing the combustion of the fuel in the kiln A 
passes into the kiln A, and through the 
passage F into the kiln A, where, in trav 
ersing the ware set in the same on its way to 
the kiln A, it takes up a portion of the heat 
therefrom. In like manner, in traversing the 
kilns A A' A', the air takes up more and more 
heat from their contents, and arrives in a 
highly-heated state in the frontend of the kiln 
A, where it consequently effects the combus 
tion of the fuel that is fed in through the open 
ings M', a horizontal bag or passage with 
graduated openings being provided through 
which the hot gases are caused to pass in a 
uniform manner into the kiln. In some cases 
instead of introducing the fuel, as described, 
into the kiln that is to be fired, it is introduced 
into the narrow or chimney end of the preced 
ing one-that is, the one that has just been 
fired. The goods contained in the kiln are 
fired and baked the more effectually on ac 
count of the kiln being made to taper, both in 
width and height, toward the exit-passage for 
the gases. The highly-heated gaseous pro 
ducts of combustion pass from the kiln Ainto 
the kiln A, where they impart a portion of 
their heat to the goods that are drying pre 
paratory to being burnt, and in like manner 
tle hot gases pass consecutively through and 
impart heat to the kilns A0AA, and thence 
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through the passage Ginto the kiln A', whence, 
after traaversing the contents of the same, they 
pass through the aperture J into the under 
ground-flue H', and thence into the chimney I. 
When the kiln A has been charged or set 

with fresh goods and the firing of the con 
tents of A has been completed, the doorway 
LP is bricked up in the ordinary manner, the 
damper K is removed from the aperture J', 
and the passage F is closed, the aperture J' 
being also closed by the damper K, thus, also, 
establishing the communication between the 
kilns A and A’. At the same time the con 
tents of the kiln A', having been cooled down 
sufficiently by the passage of cold air, as be 
fore described, the doorway L is opened, the 
goods are removed, and the kiln is charged 
with fresh goods. Atmospheric air now passes 
into this kiln, traverses the kilns A' to A', and 
arrives in a highly-heated state in the kiln A', 
into which fuel is now introduced, and the 
contents of which are consequently fired. The 
products of combustion are made to traverse 
the kilns A to A', whence they pass away to 
the chimney I. Thus it will be seen that each 
kiln is successively charged or set, dried, fired, 
cooled, and discharged in rotation, the heat 
from the products of combustion from the kiln 
that is fired being usefully employed in dry 
ing fresh goods, while the heat from the fired 
groods is taken up by the air required for sup 
porting combustion. 
Instead of having only one kiln open in the 

above-described arrangement for discharging 
and charging the goods, two-for instance A” 
and A-Imay be open simultaneously, so that 
at the same time that A is being set with 
fresh goods A* is being emptied preparatory 
to being set, which simultaneous operation is 
greatly facilitated by the reversed positions 
of the doorways, preventing the men employed 
in setting from being in the way of those clis 
charging. If from any cause the continuous 
action of the series of kilns is interrupted, or 
it is desired to burn each kiln separately ill 
the ordinary manner, then either the whole of 
the passages F, through which they intercom - 
municate, are closed by the dampers K, and 
thus a direct separate communication with the 
chimney I is established for each kiln through 
the apertures J and flues H. H.; or, if these 
flues and the chimney I cannot be made use 
of, the caps O' O° O° are removed from the 
chimneys N7 N° N and an iron or other flue is 
placed upon these, as indicated by dotted lines 
in Fig. 3, so as to cause the requisite draft for 
the kiln to burn in the ordinary manner; and 
in order to cut off the communication with the 
chimney I, either horizontal dampers (not 
shown in the drawings) are inserted over the 
openings J, or vertical dampers are placed 
across the flue H H at PP, as shown, the 
fuel for burning in the ordinary Newcastle 
manner being then introduced at the open 
ings SS, which, when the kilns are continu 
ously burning, may be bricked up. - 

It will be seen that by means of the just 
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described extra dampers, and by forming ad 
ditional openings into the flues H. H', as indi 
cated by dotted lines at T in kiln A, also 
provided with dampers, the continuous burning 
of the kilns may proceed uninterruped, while 
two, or any even number, may be either par 
tially or wholly thrown out of circuit for the 
purpose either of preparatory drying, draw 
ing, setting, or repairs. This is effected-if, 
say, A and All are to be disconnected-by clos 
ing the openings J10 and Ji, F9, F0, and Fli, 
and inserting the damper at Pl, when, the 
apertures J and T being open, it will be evi 
dent that the draft from the kiln A9 will de 
scend into H through J9, and will enter Al 
through T. Although twelve kilns are shown 
in this arangement, by way of example, it will 
be evident that any greater or less number may 
beenployed; and if an uneven number of kilns 
be used, in which case the two end kilns will 
lie in the same direction, then the flue G, 
through which these kilns intercommunicate, 
will pass diagonally across from the chimney 
end of the one kiln to the combustion end of 
the other, instead of running parallel with the 
kilns, as in the arrangement shown. The 
roofs of the kilns are provided with suitable 
apertures (not shown) fitted with dampers for 
letting the steam escape, if requisite. For 
bandling, Wooden beams Q Q are fixed against 
the end walls of the kilns, and are tied to 
gether by means of iron tie-rods R. R., so as to 
Support the structure, and other transverse 
ties and plates are added where necessary. 
The arrangement shown in Figs. 4 and 5 

Only differs from that above described in there 
being two rows of kilns to form the circuit in 
stead of one row and a return-fue. Fig. 4 
shows a sectional plan on line XX, Fig. 5, 
and Fig. 5 shows a transverse section on line 
YY, Fig. 4. The various details are precisely 
the same, and are indicated by similar letters 
of reference to those employed in the forego 
ing arrangement. The two rows are so ar. 
ranged that the chimney end of the kiln Al 
communicates with the combustion end of the 
kiln. A through the flue G, and the chimney 
end of the kin A' communicates with the 
combustion end of the kiln A' by means of the 
flue G'. The circuit being thus established, it 
will be seen that if A is charging and A is dis 
charging in one row, and A9 is charging and 
A'discharging in the other row, and assuming 
that the goods in the kilns A4 and Aare being 
fired, and that the daunpers Kof the kilns have 
been closed upon the apertures J, with the ex 
ception of K' and K, which are made to close 
the passages F and F, then the air passing 
in through the kiln A to support the combus 
tion of fuel in A will traverse the contents of 
all the kilns from A to A8 that have been 
fired, taking up the heat therefrom, while the 
hot gaseous products of combustion, after 
passing from A* across through the flue G., 
will traverse the kilns Ato Al, whence they 
pass into the flue E and to the chimney I. 

the combustion of fuel in A will pass into the 
kiln A, will traverse all the intermediate 
kilns, taking up heat from the goods contained 
therein, while the hot gaseous products of 
combustion will, after passing from Aacross 
through the flue G', traverse all the kilns from 
A? to A', giving off the greater portion of their 
heat, and pass thence to the chimney I through 
the flue HP. 

Fig.6 shows a transverse section, and Fig. 7 
shows a part sectional plan of another arrange 
ment of which my invention is susceptible. In 
this arrangement a number of kilns, A, made 
to taper from the combustion end to the chim 
ney end, are placed side by side, but not in 
reversed positions, so that together they form 
a circle, as shown. Each kiln is made to com 
municate, through the apertures J, with the 
central chimney, I, the communication between 
the chimney end of the one kiln and the com 
bustion end of the next being effected by the 
return-flues F. In burning on the continuous 
system all apertures J are closed by dampers 
or valves at K, with the exception of that of 
the kiln which is required to communicate with 
the chimney, while all the flues F are open with 
the exception of that communicating with . 
the combustion end of the kiln that is being 
charged or discharged which is closed by 
means of a damper at K. If each kiln is burn 
ing separately, then all the dampers at Kare 
open and all those at K are closed. Each 
kiln may, if necessary, be further provided 
with a separate chimney, as in the other ar 
rangements. 
Having now described the nature of my in 

vention and the best means I am acquainted 
with of performing the same, I wish it to be 
understood that I do not limit myself to the 
precise form and arrangement of the kilns, as 
hereinbefore described with reference to the 
accompanying drawings, as these may be vari 
ously modified without departing from the na 
ture of my invention; neither do I claim, gen 
erally, the arrangement of a number of kilns 
placed side by side, and intercommunicating 
in such a manner that the air for supporting 
combustion in the kiln that is being fired first 
passes through one or more kilns that have 
been fired, while the products of combustion 
pass through the kilns that are going to be 
fired, as I am Well aware that this has already 
been done; but 
What I claim is 
1. Arranging a series of kilns burning on 

the principle of the Newcastle kiln side by 
side, in such a manner that the front or com 
bustion end of the one kiln is contiguous to 
and can communicate with the back Or chim 
ney end of the next kiln, while the chimney 
end of each kiln can, furthermore, communi 
cate either with a chimney common to all Or 
with a separate chimney. 

2. Constructing a series of kilns burning on 
the principle of the Newcastle kiln placed side 
by side, and made to taper from the combus 

In like manner the air required to support | tion end to the chimney end, the chimney end 
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of one kiln being made capable of communicat 
ing either with the combustion end of the next 
kiln or with a common or separate flue or 
chimney. 

3. Constructing a series of kilns burning on 
the principle of the Newcastle kiln made to 
taper from the combustion end to the chimney 
end, and arranged side by side alternately in 
reversed positions, the chimney end of the one 
kiln being made capable of communicating 

either with the combustion end of the next 
kiln or With a common or separate flue or 
chimney. , 

In testimony whereof I have signed my name 
to this specification in the presence of two sub 
SIribing witnesses. 

TEHOMAS MATTEIEW GISBORNE. 
Witnesses: 

C. D. ABEL, 
THOS. TAYLOR. 

  


