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SPECIFICATION forming part of Letters Patent No. 586,169, dated July 18, 1897. 
Application filed November 16, 1895, Serial No. 569,216. (No model.) Patented in Belgium November 7, 1894, No. 112,576, 

and February 25, 1895, No, ll A,290; in England November 14, 1894, No. 22,008, and April 4, 1895, No, 7,914, and in 
France November 15, 1894, No. 217,063, 

To (t/l, who7, it 7a i? concern: 
Be it known that we, CHARLES DUBOIS 

D'ENGHIEN, ALPHONSE DUBOIS DENGHIEN, 
LÉON DUBOIS DENGHIEN, and SILVAIN DU 
BOIS DENGHIEN, subjects of the King of Bel 
gium, and residents of Hennuyeres, in the 
Kingdom of Belgium, have invented certain 
new and useful Improvements in Kilns for 
Baking or Firing Earthen Ware, (for which 
patents have been obtained in Belgium, dated 
November 7, 1894, No. 112,576, and February 
25, 1895, No. 114,290; in France, dated No 
vember 15, 1894, No. 217,063, and in Eng 
land, dated November 14, 1894, No. 22,008, 
and April 4, 1895, No. 7,914;) and we do here 
by declare the following to be a full, clear, and 
exact description of said invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same, refer 
ence being had to the accompanying draw 
ings, and to letters or figures of reference 
thereon, which form a part of this specifica 
tion. 
Our invention has relation to kilns for 

baking or firing earthenware of every descrip 
tion, and it has for its object certain improve 
ments on the kiln shown and described in 
TLetters Patent of the United States granted 
to us on the 9th of January, 1894, No. 512,284. 
These improvements consist, essentially, in 

the arrangement of the main draft-?lue re 
latively to the kiln-gallery, so that a kiln of 
limited capacity and adapted for intermit 
tent production can be built and said capac 
ity gradually increased as may be required, 
and the intermittingly-operating kiln finally 
converted into one for continuous operation. 
The improvements further consistin means 

whereby the draft in the kiln galleries or 
chambers may be varied in accordance with 
the nature of the ware to be baked or fired, 
in the means for facilitating the passage of 
the products of combustion along the walls 
of a kiln-chamber, in the means for graduat 
ing the combustion of the fuel at different 
points of the fuel-grates, in a novel construc 

tion of kiln-chamber gates, and in details of 
construction and combinations of parts, as 
will now be fully described, reference being 
had to the accompanying drawings, in which 

Figure 1 is a partial plan and partial hori 
Zontal section of a kiln adapted for continu 
ous or uninterrupted operation constructed 
in accordance with our invention. Fig. 2 is 
an illustration of said kiln by a partial side 
elevation and partial vertical section along 
the arch of a gallery and along a line inter 
mediate of the two galleries, respectively. 
Figs. 3, 4, and 5 are vertical transverse sec 
tions taken respectively onlines U v, v'.U', and 
v° w° of Fig. 1. Figs. 6 and 7 are views simi 
lar to Figs. I and 2, respectively, illustrating 
a modified arrangement of the main and aux 
iliary draft-?lues, whereby the dimensions of 
the end compartments are sufficiently re 
duced to avoid their subdivision. Figs. 8 
and 9 are vertical transverse sections taken, 
respectively, on lines acac and act ac' of Fig. 6. 
Fig. 10 illustrates by a partial horizontal sec 
tion and partial plan view, respectively, a 
kiln constructed for intermittent operation. 
Fig. 11 illustrates the same by a partial ele 
Vation and by sections taken, respectively, 
on lines y gy and y' y' of Fig. 10. Figs. 12 
and 13 are vertical transverse sections taken, 
respectively, on lines y° f* and fly of Fig. 
10. Figs. 14 and 15 show by horizontal and 
vertical sections, respectively, the end com 
partment of the kiln, Figs. 10 to 13, the 
section Fig. 15 being taken on line 2, 2 of Fig. 
14. Figs. 16 and 17 show in elevation and 
vertical section an improved gate for closing 
the openings leading to the fuel-grates and 
kiln spaces or compartments; and FigS.18 and 
19 show in plan view and section the arrange 
ment of said fuel-grates. 

Referring to Figs. 1 to 5, in which we have 
shown a kiln with two connected galleries 
constructed for continuous operation, the 
main draft-flue C is located between the two 
galleries and communicates by a port or open 
ing p with a flue c' below said main flue a, 
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which flue c' (shown in dotted lines in Fig. 1 
and in full lines in Fig. 5) is connected with 
a suitable stack. (Not shown.) The galleries 
are divided into twelve substantially equal 
spaces by fuel-grates B, said galleries being 
connected by an end compartment whose 
outer wall is of curvilinear form. Inasmuch 
as the main draft-fluect, is located between the 
two galleries and preferably slightly above 
the floor or sole of said galleries, the area of 
the connecting end spaces is considerably in 
creased, in fact to such an extent that it would 
be difficult to properly fire or bake earthen 
ware placed therein. This we avoid by di 
viding the connecting end spaces into two and, 
if necessary, more spaces by means of a grate 
B or a number of such. Furthermore, if the 
inner curvilinear face of the outer wall of 
said connecting end spaces were a segment of 
a circle those wares placed along said wall 
farthest from the Source of heat would not be 
subjected to the same degree of heat as those 
wares arranged in the more direct line of 
draft, hence would require a longer exposure 
to such heat or would result in the production 
of imperfectly baked or fired ware. This we 
avoid by gradually contracting said end 
spaces in the direction of the flow of the prod 
ucts of combustion from the source of heat, 
as fully described in our patent hereinbefore 
referred to. It is of course well understood 
that the flow of gases is always in a direction 
of least resistance, and in kilns of the kind 
under consideration those wares stacked 
along the side walls are exposed to less heat 
than the remaining Wares, because the flow 
of the products of combustion is more or less 
obstructed by the resistance due to friction 
offered by smooth or plain surfaced walls to 
such products of combustion. To avoid this, 
we construct the side walls so as to form se 
ries of longitudinal parallel grooves g, as 
shown in Figs. 2, 4, 7, and 11, by laying al 
ternate rows of bricks so as to project some 
what beyond the intermediate rows, thus 
forming a series of small parallel unobstruct 
ed flues or grooves through which the prod 
ucts of combustion can flow freely. 
In order that all parts of the kiln-spaces 

may be uniformly heated, we construct the 
fuel-grates B in such a manner as to vary the 
degree of draft therethrough. 
Those Wares arranged along the walls of the 

kiln require, in all kilns as heretofore con 
structed, a longer time to bake than those 
Wares placed centrally of the kiln-chambers. 
When the kiln is constructed as shown and 
described in reference to Figs. 1 to 5-namely, 
with two galleries and with the main draft 
flue between them-the greater portion of the 
heat of the Waste products of combustion is 
given up to the inner or dividing wall between 
the two galleries, so that the wares stacked 
along said dividing-wall will bake quicker 
than those arranged along the outer wall, yet 

not as rapidly as the intermediate Wares, and 
in the baking or firing of the finer grades of 
porcelain, in order to avoid the production of 
too great a percentage of second-class and 
imperfect wares, the uniform distribution of 
heat is an important factor. This We attain, 
as stated, by constructing the kiln with two 
galleries, by the provision of draft-passages 
in the lateral walls, and particularly by the 
construction of the grates as follows, refer 
ence being had to Figs. 18 and 19. - 
The grates B are constructed of prefer 

ably three sets of grate-bars b, that set ar 
ranged along the outer wall of the kiln hav 
ing the greatest space between them, as 
shown at b', the set of bars along the inner 
wall having a less space between them, pref 
erably about two-thirds the space between 
the outer set of bars, as shown at b, while 
the space between the intermediate set of 
bars is only about one-half as wide as the 
space between the bars of the Outer set, as 
shown at b, so that the quantity of fuel con 
sumed on the three sets of bars will be at the 
ratio of one, one-half, and two-thirds, respec tively. 

Practice has demonstrated that the de 
scribed arrangement of the grate will result 
in a uniform distribution of the heat through 
out the width of the kiln. In Fig. 1 we have 
numbered the kiln-spaces formed by the 
grates B from 1 to 16, there being a manhole 
M at the outer end of each grate which is 
closed, as hereinafter described, when the 
kiln is in operation. 
In Our Letters Patent hereinbefore men 

tioned we have described and shown a single 
panel gate for closing the manholes, so that 
access may be had to the grates for supply 
ing the same with fuel and for stoking the 
fires. We have found that whenever these 
gates were opened for the purposes stated 
the indraft of cold air was such as to more or 
less chill the wares immediately in the path. 
of the inflowing cold air. 
One of the objects of our present invention 

is to avoid the inflow of large volumes of cold 
air into the kiln whenever a gate is opened. 
To this end the manholes M are temporarily 
built up when the kiln is in operation, leav 
ing opposite the grate an openinge below the 
temporary wall m, Figs. 4 and 5, which open 
ing is closed by a gate, Figs. 16 and 17, com 
prising a frame F, provided with lugs D, held 
in position by a bar E, removably seated in 
suitable recesses formed in the side Walls or 
buttresses II of the opening M, and two gates 
A and B closing against a cross-bar N of the 
aforesaid frame, to which said gates are 
hinged, as shown at G, Fig. 16, each of said 
gates being provided with a handle C. The 
gate is, as usual, made of metal, and the 
swinging panels A B are hollow and filled 
with a suitable refractory material. As con 
structed, the gate-frame and gates, by re 
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moval of the bar E, can be readily removed porary wall m, either by a full wall or by means 
whenever this becomes necessary, while in 
supplying fuel to the grate the lower gate B 
is opened and for the purpose of stoking the 
fire the upper gate A is opened, so that in 
either operation but a comparatively small 
quantity of cold air will enter the kiln, not 
sufficient to act injuriously upon the wares. 
According to the nature of the wares to be 

baked or fired we vary the direction of the 
Thus, for instance, 

in baking or firing the cheaper class of wares 
we direct the products of combustion to the 
main fluect as follows: Below each grate B is 
an ash-pit c, which extends beyond the outer 
end of the grates B and opens into the space 
between the walls or buttresses H, and ac 
cording to the point at which the draft is to 
be established we place a baffle-plate fin 
front of the opening e below the temporary 
Wall n, and over the entrance to or open 
outer end of the ash-pit c, Fig. 3, the pro 
ducts of combustion flowing from grate B 
through opening e into ash-pit c, and thence 
through said ash-pit and opening h to the 
central main flue C, the flow of the products 
of combustion to said flue being controlled 
by a conical damper or valve i, seating in 
said opening hand adapted to be manipulated 
from the roof of the kiln in any suitable man 
ner-as, for instance, by screw-rod and nut a', 
Figs. 1 to 4, or by any other suitable means. 
From the main fluea, the waste products flow 
through flue c' to a suitable stack, as herein 
before stated. 
We have shown the flue c' located near the 

right-hand end of the kiln. It will, however, 
be understood that it may be located at any 
other point, and instead of arranging it at 
right angles to the main flue C it may be par 
allel there with or form substantially a con 
tinuation thereof. We prefer, however, to 
locate the said flue c' at or as near as practi 
cable to that end of the kiln where the opera 
tion of baking or firing is commenced, in Figs. 
1 and 2 at the right-hand end, in order to 
utilize to the utmost the heat of the waste 
products of combustion. In baking or firing 
the more delicate class of wares the more or 
less frequent removal of the temporary baffle 
plate f affords access to the kiln of consider 
able quantities of cold air, which act inju 
riously thereon. This we avoid by giving the 
products of combustion a different direction 
from that last described. To this end weform 
a draft-opening J in the floor or sole of the 
kiln in front of the grates B and at the outer 
end thereof, said opening leading to a flue R 
in communication with the main flue a, Fig. 
4. The opening J is open to the grate, but 
otherwise surrounded by a wall D and cov 
ered by a slab of refractory material D', thus 
forming a flue at the outer end of the grate 
B within the kiln, and when this connection 
is used We close the opening e below the tem 

of one of the gates AB above described. The 
products of combustion will now flow over the 
grate into the flue D D' through opening J 
and flue R through an openingh in the floor 
of said main flue, the draft being regulated 
by the valve i for said opening h above de 
scribed. The openings J and flues R being 
constructed with the kiln, when the draft is 
not to be established therethrough the draft 
opening J is covered by a slab of refractory 
material, and when it is desired to establish 
the draft through said connections the said 
slab is removed and the structureDD'is built 
around the opening, as described. In this 
manner the connections between some or all 
of the grates B and main flue a may be estab 
lished in either manner described, which is 
of course a great advantage, as differentlkinds 
of Wares can be baked or fired at the same 
time. . . . . . . 

As shown in Fig. 1, the spaces 7 and 8 and 
15 and 16 have no draft-flue connection with 
the main flue Cl, as this is not necessary When 
said end spaces are comparatively small; but 
when they are about the same capacity as the 
other spaces 12, &c., then we provide for said 
spaces 78 and 15 16 main-?lue connections 
similar to those above described. 
When no main-flue connections are pro 

vided for the chambers 78 and 1516, the prod 
lucts of combustion of the fuel on the interme 
diate grates B flow to the ash-pit c or flue R, 
as the case may be, for spaces 9 and 1, re 
spectively. 
. Of course the dimensions of the end con 
necting-spaces of the kiln will depend upon 
the distance between the two kiln-galleries, 
and when the main draft - flue C is located 
above the kiln-sole, between the two galleries, 
the distance between them is considerably in 
creased, and in this case, as above stated, the 
said end spaces are not only divided into two 
or more spaces by grates B, but flue connec 
tions with the main draft-flue a are provided 
for said grates. - 
With a view to avoiding end connecting 

chambers of great dimensions and yet derive 
the advantages resulting from a central main 
draft-flue we may arrange said flue below the 
kiln-sole and the partition-wall ly, that di 
vides the two galleries, as shown in Figs. 6 
to 9, whereby the distance between the two 
galleries is reduced by almost three feet, and 
this arrangement of the main draft-flue is also 
of advantage where space for the kiln has to 
be taken into consideration. In Said figures, 
a' indicates the main draft-flue. The flues 
for conducting the products of combustion 
from the grates to the main flue are in their 
essential features the same as those above de 
scribed, differing only in arrangement neces 
sitated by the change in the location of the 
main draft-fluea. The products of combus 
tion may be conducted to said main fluect' by 
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a flue W in the Outer Walls or buttresses H of 
the kiln, a baffle-plate f, Fig. 9, being so po 
sitioned as to lie in front of said flue V, the 
opening e below the temporary Wall m, and 
over the mouth of the ash-pit c, so that the 
products of combustion willflow directly from 
the grate B to passage V into flue R' and 
thence to main flue a', the draft being here 
regulated by a sliding damper Z, interposed 
between the flues V and R' and adapted to 
be manipulated from the outside of the kiln. 
On the other hand, connection with the pas 
sage V may be made from within the kiln by 
a flue W on a level with the grate B and lead 
ing into flue V, the mouth of said flue W be 
ing extended along the grate by a vertical 
Wall D, covered by a slab of refractory ma 
terial D', as above described and as shown in 
Fig. 8, the draft being here also regulated by 
the sliding damper Z, adapted to be manipu 
lated from the Outside of the kiln. When 
the connections last described are used, the 
entrance to the flue W is temporarily bricked 
up or otherwise closed. 
The described improvements are also appli 

cable to kilns operating intermittently and 
having one or two galleries. The intermit 
tingly-operating kiln With tWO galleries is in 
fact but a portion of a continuously-operating 
twin-gallery kiln, so as to enable the manu 
facturer to increase the capacity of such in 
termittingly - operating kiln in accordance 
with the increase in his business and finally 
convert such kiln into a continuously-oper 
ating kiln by connecting the two galleries at 
their ends by end chambers, as above de 
scribed and as shown in Figs. 1 and 2. Thus, 
for instance, a kiln may be constructed hav 
ing any desired even number of spaces-as, 
for instance, 1 2 3 12 131415 16 of Fig. 1, the 
SpaceS 3 and 12 being closed by a solid wall. 
In all other respects the kiln will be construct 
ed as described in reference to Figs. 1 to 5, 
and When it is desired to increase its capacity 
the end wall closing spaces 3 and 12 is taken 
down and any desired number of spaces add 
ed to the galleries until finally the end spaces 
are connected by spaces 7 and 8, when the 
kiln will be in condition for continuous oper 
ation. 

Figs. 10 to 13 and Figs. 14 and 15 illustrate 
our improvements in their application to a 
single-gallery intermittingly-operating kiln 
divided by means of grates B into any de 
sired number of spaces, of which we have 
shown six, and the means for conducting the 
products of combustion to the main draft 
flue described in reference to Figs. 6 to 9 are 
applicable to this type of kiln also. 
As shown in Fig. 10, a indicates the main 

draft-flue, leading to a stack S. The kiln 
spaces are numbered 1 to 6, and the flues 
leading from Said kiln-spaces to the main. 
flue are indicated by the same letters of ref 
erence as the corresponding flues in said Figs. 

586,169 

6 to 9-namely, Wis the passage leading from 
in front of the grates to the flue R', and W. 
the passage leading from oneside of the grates 
at their outer end into said passage W. 
D is th evertical wall, and D' the covering 

slab, of refractory material, of the extension 
of the flue W' into the kiln, the flues R' com 
municating with the main draft-flue Ct. In 
this construction of kiln a connection be 
tween the grate for the end space 1 and the 75 
main draft-flue C° is also not required, as the C 
products of combustion flow through said 
space to the flue connections with the grate 
B for space 2, while the products of combus 
tion from the grate for the last compartment 
6 are carried to the flue R' through a flue r", 
Fig. 10. 
In order that the Wares in Space 1 may be 

more rapidly baked, We prefer to increase the 
area of the grate B therein, in which case We 
construct the end compartment as shown in 
Figs. 14 and 15, the grate B and fuel-opening 
O, leading thereto, being at the end of space 
1, said opening being normally closed by a 
suitable gate or door, preferably by One of the 
double gates A B, hereinbefore described. 
The starting of the continuously-operating 

kiln is effected as follows: the products of 
combustion in the kiln, constructed as de 
scribed in reference to Figs. 1 to 5, flowing 
from right to left through the spaces 1 to 7 
and in an opposite direction through the 
spaces 8 to 16. We first build a temporary 
wall W at the right-hand side or in rear of 
grate B for space 1, as shown in dotted lines 
in Fig. 1. The manhole M, opposite the said 
grate, is then built up so as to leave the Space 
e below it, as above set forth, which opening 
is then closed by double gate A B, Eigs. 16 
and 17, after the grate has been supplied with 
combustibles ready to start a fire thereon. 
Space 1 is now filled with goods to be baked, 
which are introduced through the manhole 
M at the end of the grate for the space 2, af 
ter which this manhole is also closed like the 
one for space, except that the openinge may 
be temporarily bricked up and the entrance 
to the ash-pit c closed by a plate L, Fig. 4, or 
said openinge may be closed by a double gate 
A B, as in the case of the manhole for space 
1, if the products of combustion are to flow 
to the main flue a by way of the opening J 
within the kiln-space. If, on the contrary, 
said products are to flow by Way of the ash 
pit, then the opening J is closed, and the baf 
fle-plate f, Fig. 3, is used. Before introduc 
ing any goods into space 2 We build an Open 
or checker work temporary brick Wall U', as 
shown in dotted lines in Fig. 1, in front or 
left-hand side of grate B for space 2, thus 
practically converting space 1 into a kiln 
chamber, and over this checker-work wall we 
secure paper to close the openings thereof and 
then introduce the goods into space 2 through 
manhole M, leading to the grate for space 3. 

yo 

95 

O 

O 

2 

2 



O 

586,169 
Instead of constructing a temporary checker 
Work Wall, as described, and if the nature of 
the goods to be baked will admit, the said 
Wall may be dispensed with and a simple paper 
partition interposed between the goods in 
spaces 1 and 2, and the brick wall or paper 
partition may be arranged either along the 
right or left hand side of the grate. The de 
scribed operations will be continued for each 
of the successive kiln-spaces until all are sup 
plied with goods to be baked. Fire may be 
Started on the grate for space 1 as soon as 
space 2 has been stored with goods, the prod 
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lucts of combustion flowing through ash-pit of 
grate for space 2 to valve-porth, main fluea, 
and stack, the valve or damper i for said port 
being previously opened, or said products of 
combustion may be caused to flow through J 
R. h. C. to stack, as the case may be. After 
space 3 has been stored with goods the valve 
i for the draft-flue of space 2 is closed, and 
as the products of combustion find no issue 
the paper partition on the right or left of the 
grate for space 2 will be burned and the prod 
ucts of combustion will flow through space 2, 
and so on for the rest of the kiln-spaces un 
till finally the temporary brick wall at W on 
the right of the grate for space 1 is removed, 
so that the products of combustion from the 
grate for space 1 will flow through the kiln 
from 1 to 16, thence by Way of either of the 
systems of draft-flues to the main flue (a. 
When the goods in space 1 are baked, the 

fire on grate for said space is drawn, the gate 
for the introduction of fuel and the stoking 
of the fire on said grate is removed, the open 
ing therefor bricked up, and the entrance to 
the ash-pit closed by a plate L, which latter 
is then covered with sand, so as to prevent 
all access of cold air to said space 1, fire be 
ing at the same time started on the grate for 
Space 2, so that the goods in space 1 will grad 
ually cool down, since none of the products 
of combustion pass through said space. A 
similar proceeding is resorted to for each suc 
cessive kiln-space, the goods being removed 
therefrom as soon as they have cooled suffi 
ciently for handling, and the process of charg 
ing the successively-emptied spaces is pro 
ceeded with as above described. 
The removal of the goods of course takes 

place through the manholes M, and when 
these are opened the cold air entering the kiln 
is heated by the still-hot wares, the heated 
air mixing with the products of combustion 
of the fuel on the grate for the next succeed 
ing kiln, so that the larger portion of the heat 
stored in the wares is also utilized. 
The operation of a twin-gallery intermit 

tingly-operating kilnis substantially as above 
described, except that when the goods con 
tained in the several kiln-spaces are baked 
the fire is drawn and the goods allowed to 
cool, and are then removed. 
In the operation of a single-gallery inter 
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mittingly-operating kiln the kiln-spaces are 
filled with goods, the manholes M are closed, 
as described, and a fire on the grate for space 
I, Fig. 10, is started. When the contents of 
spacel are baked, fire is started on the grate 
for space 2, and so on until the contents of 
space 6 are baked, after which the fire for 
said space is drawn, the goods allowed to 
cool, and then removed. 
In this type of kiln the products of com 

bustion flow at the start from space 1 to 6, 
finding their way to the main draft-flue a 
through ?lues r" and R' at the end of said 
space 6. When, however, the contents of 
space 1 are baked and fire is started on the 
grate for space 2, the products of combustion 
flow from 2 to 6, then from 3 to 6, and so on un 
til the contents of said space 6 are baked, af 
ter which the fire on the grate for said space is 
drawn or allowed to die, and when the goods 
have cooled sufficiently to be handled they 
are removed. 
As is usual, a peep-hole his provided in 

the arch of the kiln spaces or galleries for in 
spection of the goods therein, and should a 
paper partition not be burned by the heat 
and flame from a grate it can be ignited by 
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means of a torch introduced through such peep-hole. 
Having thus described our invention, what 

We claim as new therein, and desire to secure 
by Letters Patent, is 

1. In a continuous-gallery kiln divided into 
spaces by fuel-grates, a main flue common to 
all said spaces, flueS opening into said spaces 
in front of and above said grates at the outer 
end thereof, said flues connected with the 
main flue, and suitable dampers for control 
ling the flow of the products of combustion, 
substantially as and for the purposes setforth. 

2. In a continuous-gallery kiln divided into 
spaces by fuel-grates, an ash-pit under Such 
grates open to the atmosphere outside the 
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kiln-walls, a main draft-flue, a flue connect 
ing the ash-pit with said main flue and means 
for directing the products of combustion from 
above the grate into the open end of said ash 
pit; of auxiliary flues opening at one end into 
the gallery-spaces in front of and at the Outer 
end of the grates, said auxiliary flues in com 
munication with the main flue, and suitable 
dampers for controlling the flow of said prod 
ucts of combustion to such main flue, sub 
stantially as and for the purpose set forth. 

3. In a continuous-gallery kiln, a single par 
tition-wall separating the galleries running 
lengthwise of the kiln and closing the inner 
side of the end connecting-spaces, fuel-grates 
dividing said galleries and end spaces into 
kiln-spaces, an ash-pit below each fuel-grate 
accessible respectively from the sides and 
ends of the kiln, and a main draft-flue formed 
in said partition-wall, in combination With 
flues connecting the ash-pits with said main 
flue, means for directing the products of com 
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bustion from above the grate directly into the 
ash-pits at the outer end thereof, auxiliary 
flues for connecting the gallery-spaces di 
rectly with the main flue, and suitable dam 
pers for controlling the flow of the products 
of combustion from the aforementioned flues 
to the main flue, substantially as and for the 
purpose set forth. 

4. A continuous-gallery kiln divided into 
spaces by fuel-grates, and having parallellon 
gitudinal channels formed in the side walls 

of said spaces, substantially as and for the 
purpose set forth. 
In testimony whereof we affix our signatures 

in presence of two witnesses. 
CHARLES DUBOIS DENGHIEN, 
ALPHONSE DUBOIS DENGIEN, 
IEON DUBOIS DENGIEEN, 
SILWAN DUBOIS DENGHIEN, 

Witnesses: 
GEO. W. ROOSEVELT, 
GREGORY PHELAN. 


