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Application filed October 20, 1884,
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Enﬂ‘land J_illlﬂ"{l'} r 2, 1b84 No. 351,

To all whom it ma 1 CONCErTL:

' last named flues I make a series of openings

50

Be it known that I, HENRY KNOWLES, ﬁ1e | or perforations through the walls into the next

brick and sanitary plpe manufacturer, a sub-
ject of the Queen of Great Britain and Ireland
and residing at Albion Works, Woodville, in
the county of Leicester, Eng]&nd have in-

- vented certain Improvements in Continuous
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and Semi-Continuous Action Kilns for Burn-
Ing Bricks, Pottery-Ware, or Lime, or for
0the1 like Pulposes, (for which I have 0Db-
tained a patent in Great Britain, No. 351,
dated January 2, 1884,) of which the follomng
18 a spemﬁeabwn

My invention relates to improvements in
the construction of continuous and semi-con-
tinuous action kilns for drying and burning
bricks, tiles, pipes, terra-cotta, pottery-ware,
lime, and other like articles and substances
for which such kilns are applicable, my pres-
ent Invention consisting of improvements on
the kiln for which I obtamed Letters Patent
No. 302,413, July 22,1884, It applies to down-

draft kilns, and has for its objects to give in-
creased facility in controlling the working of

the kilns in transmitting the heat from one
chamber to another, and to secure the con-
sumption of smoke and greater economy in

fuel and labor by passing the heat and pro-

ducts of combustion from chamber to cham-
ber in as direct a manner as possible, and to
enable the connection between the chambels

to be effectually closed when necessary.

According to my invention I construct a
kiln having aseries of chambers with or with-
out outeriire-holes, and having the other parts
which are common to such kilns, the construe-
tion of these parts depending on the class of
goods to be burned. The adjacent chambers
of the kilns are separated from each other by
improved partition-walls, at the bottom of
which and on one side thereof I construct flues,
which lead into damper-chambers formed in
the said partition-walls near to thesides of the
kiln, and provided with dampers worked from
the outside of the kiln for effectually closing
the flues when necessary. Above and lead-
ing out of the sald damper-chambers I con-

. struct flues in the partition-walls near to the

upper partof the same, and from each of these

Or receiving chamber for the passage of the
‘heat and pr oducts of combustion i issuing from
the other or preceding chamber. The pro-
ducts of combustion, passing through the said

flues and issuing from the said openings or

perforations, heab the goods on each side of the
chamber, and by radiation and diffusion also
heat the center parts of the chamber. To
give strength and stability to the partition-
wall T make it solid in the central part from
the base to the upper part, and at the upper
- portion of the solid part I make an opening
or openings of any suitable size and form
through the wall from chamber to chamber.
for the direct passage of the heat and products
of combustion from chamber to chamber.
‘These openings are each provided with one
or more dampers, arranged, as hereinafter de-
scribed, for effectually dosmg the same when
necessary. - They are used either in conjunc-
tion with the before-named flues or Sepqra,tely
when desirable.

By the above improved combination of flues
and openings provided with dampers ar-
ranged to operate and to be worked as may
be desired, according to circumstances de-
pending mamly on the class .of goods to be
burned, I am enabled to secure free and easy
transmlssmn of the heat and products of com-
bustion from one chamber to the other, and to
effect great economy in fuel and Iabor and to
consume the smoke, which is espeelally de-
sirable 1n burning the best class of goods.

The kiln may be built of an annular or other
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form suitable for.the class of goods for which

it 1s to be employed, and it may be divided
by the partition-walls into any desmed num-
ber of chambers.

In kilns intended for burning glcxzed ware,
and the best quality of -bricks, blles and the
like, I prefer to arrange the chambers In a

straight line, each chambel having an equal
number of fire- -places on each side of the kiln, -

and a doorway for charging the chamber with
green goods, and anosher door way for dis-
cha,rgmn the goods when burned. I also pro-

95

| vide the chambers with the usual shleld w&l]s |
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or bags, and with the necessary flues and

dmmpers for conducting and regulating- the
passage of the ploducts of combustion from
one chamber to another and to the chimney.
The number and size of the flues in the par-
tition-walls should be such that the collective
capacity of the fluesissuflicient to convey.the
whole of the products of combustion freely

‘when the kiln ison ** full fire,”” and the series

of openings or perforations leading from the
said fiues should be sufficient in number and
size to insure the free passage of the products

of combustion from one chamber into the.

The dampers.
should be fitted to slide freely over. the flues

next or recelving. chamber.

which lead into.the damper-chamber, and

20

they should be sufficiently large to completel \Y

cover the said ‘flnes to close | the connection
-, between the chambers, sand or other suitable |

material being employed, when necessary, to

cover and close the JOIIltS as ettectually as pos-
'Slble

 In burning goods which require very intense

~heat it will be in some cases advantageous to

25

_h _-dampels correspondingly small they are more
casily manipulated and less liable to damage.
~In burning salt - glazed sanitary pipes or
other similar goods, when the connection be-
tween the chamnbers is cut off it 1s important
- that the passage or passages or flue or flues in
the upper part of the partition-walls should
‘be closed as completely as possible, and in

30

35

have more than one opening or flue in'the up-
per part of the partition-walls, each of less
capacity than 18 required where one only is

used, as when the flues are smaller and the

- order to-effect this 1 use two dampers in each

40
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opening or flue arranged a short distance

- apart, and when both these dampers are closed

I fill the space between them with ‘sand or

other suitable material, so as to effectually
close the passage between the chambers.

In burning fire-bricks or thelike one damp-

~er only may e used for each opening or flue

1n the upper part of the partition-wall, and I
place the said damper in that part of the open-
ing or flue nearest the chamber in which the

burning is completed, and from whieh the

heat passes, thereby leaving a space on the

as a fire-place for burning fuel to -assist the
burning of the goodsin the adjacent chamber.

1 admlb the fuel to this fire-place through a
feed-hole at the top of the kiln, provided with

a suitable cover, which in this and also in the
case where two dampers are used serves as

~ the means of closing overthe openings through

60

which the dampers are worked. ‘The temper-

~ature of that part of the chamber farthest from

the ordinary fire-places is by this arrange-
ment increased and greater uniformity of tem-

- perature throughout the chamber obtained

and the burning accelerated, the goods near

- the.partition-wall being equa,lly Well burned
with those situated in the other pmts of the

charmaber, and with less damage to the goods }

the roof or ‘“‘crown.’”’

rations ¢ into the next chamber. _
part of each of the partition-walls is provided

318,265

nearest the ordinary fire-places than when
burning with only the ordinary fire-places by

’LVOlleﬂ‘ the necessity for forcing the fires to
get sufmlent heat to properly burn the goods
in the parts of the chamber farthest from the
fire - places. The hot air passing from the
chamber which is cooling is utilized for pro-
moting the combustion of the fuel in the fire-
place in the partition-wall; and in order that

my-said invention may be fully understood, L

shall now proceed more particularly to de-

seribe the same, and. for that purpose shall re-
fer to the annecxed drawings, the same letters
of reference indicating cor respendm
in all the ﬁgures

- parts

Figure 1 represents a side elevation of four
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chambers constituting a portion of a-kiln con-

structed according to my invention, the said
chambers being arranged in a straight line.

Tig. 2 is a longitudinal vertical section of the

same, taken on the line X X, Fig. 3, showing

the. partltlon walls with the damper chambels'
ues with outlet-perfor ations and the

and the f
opening or through-flue in the upper part,

the arrangements of double and singie damp-

ers bemw also here illustrated. Fw 3 is a

hor 1zonta1 section taken aiong the 1ineY Y in

Fig. 2, showing the paltltmn -walls with the
flues 'md per fOI‘EﬂJlOHb therein and the damper-
chambers and lower or inlet flues.
a’ transverse section on the line . Z 7, Blg 1,

‘showing the outlet-perforations and tthllﬂ‘h

opening or flue in the upper part of the par-
tition-wall.

A A are the outer wails of the 1;1111 B is
C C' ¢! C*are the partition-walls separating

walls have formed therein the hereinbefore-

described flues to convey the surplus heat
D are‘the -

from one chamber to the ouhe1
central flues of the chambers.
E E? E* E* are branch flues from the cham-

Dbers to the main flue F, leading to the chim-

ney G. Each chamber has fire- phcesa shield-
walls b, perforated bottoms ¢, and doorways
d. 'The branch flues have dampers‘ e.

h, and upper flues, f’, having outlets or perfo-

with an opening or flue, (or openingsor flues, )

k, fitted with a dwmpel (or danmers,) L, and_

cover m.
In wmkmg the kiln, assuming all the cham-

in the partition-walls to be all closed, I first

charge No. 1 chamber with green goods, after
which the doorways and 0p€11ings of the said
chamber are closed.

The fires are lighted 1n

the fire-places @ of this chamber and bllI‘IllI]D"
commenced in the ordinary way, the da,mper
e in the branch flue K being 0pened for the
passage of the steam or vapor from the green
goods into the main flue F, leading to the

Fig. 418

The-
partition-walls have inlet-flues f, leading into -
damper-chambers g, provided with dampers
opposite side of the damper sufficient to serve |

The upper

00

95
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't.he chambers 1 2 38 4. The said partition-

105
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| bers to ‘be empty and the dampms of the flues

125

130
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~chimney, the dampets ¢ in the other branch |ized by passing it into No. 2 chamber, the
-flues being closed, the next or No. 2 chamber | covers » of the openings pin the erown of No.

is meanwhile being charged with green goods, | 1 are removed and that chamber is left to.cool.

and when charged the doorways, fire-places,
and all other openings thereof are closed to
exclude cold air, preparatory to receiving
the surplus heat from No. 1 chamber. When
the steam or vapor irom the goods in No. 1
chamber has been driven off, the damper ¢ in

the branch flue E’ is closed, and the dampers

h h 1n the partition-wall C’" are drawn so as to
allow the heat from No. 1 chamber to pass

directly through the connecting flues and

chambers f g ' and perforations 7 into No. 2

chamber, to be utilized for drying and burn--
ing the goods therein, the damper-openings

I’ being closed to exclude cold air and the
damper e in the branch flue E? is opened for
the passage of the steam or vapor from the
goods now being dried in No. 2 chamber to
the main flue and chimney. The same pro-

cess is repeated in No. 3 chamber and thenin

No. 4 chamber, the sarplus heat from No. 2
chamber being utilized in drying and burning
the goods in No. 3 chamber, and that from No.
3 chamber in drying and burning the goods in
No. 4 chamber, and so on through any number
of chambers that there may be in the series.

- The whole of the chambers Nos. 1, 2, 3, and

4 are now 1n operation, No. 1 being in full fire,

and Nos. 2 and 3 at different stages getting

up heat and No.4 drying. Itwill beobserved

that fires have only been lighted in No. 1

chamber, the otherwise waste-heat from which
18 utilized by being made to pass successively
through the chambers 2, 3, and 4, so that while
the fires are only lighted and burning in one

- chamber the drying and burning is proceed-

40

45

o

ing at different stages in the whole of the
chambers 1, 2, 3, and 4, all the doorways d,
fire-places @, and other openings in Nos. 2, 3,
and 4 being closed,-except the dampereinthe
branch flue E* and the passage through the
flues, chambers, and perforations f ¢ f’ and
¢ 1n each of the partition-walls for the passage
of the heat from chamber to chamber. When
the burning of the goods in No. 1 chamber-is
completed, I close the fire-holes ¢ of that cham-
ber, remove the coverm,and raise the damper
or dampers in the flue £ in the upper part of
the partition-wall C to allow the heat from
No. 1 chamber to pass directinto No. 2 cham-

 ber, among the goods therein, and thence

35

60

65

like manner to No. 4 chamber.

through the perforated bottom to the flues f,
leading forward into No. 3, and afterward in
When all the
surplusheat of No. 1 chamber hasbeen utilized
by passing it 1nto No. 2 chamber until the
temperature thereofis nearly equal to that of
No. 1 chamber, the connection between the
two chambers I8 cut off by closing the damp-
ers » h 1n the flues f f" and the damper or
dampers [ of the flue £ in the partition-wall
C’ and replacing the cover m. The burning
in No, 1 chamber having been completed and

Shortly before the completion of the. passing

-of the surplus heat from No. 1 chamber into

No. 2 chamber the fire-places a of the latter
are partially opened and the fires lighted and

made up to complete the burning. When the
‘burning of No. 2 chamber is completed and

"3

70

75

the surplus heat from it has been utilized by -

assing it 'into No. 8 chamber in the same
passing .

| manner as before described with reference to

the No. 2 chamber, and the connection between

the two chambers has been cut off, the burn-
ing of No. 3 chamber is in a similar manner

completed. The same process is carried out

with No. 4 chamber, and so on through any
namber of chambers which there may be in a
series. | | | |
1t will be evident that the kiln may be con-
structed so that the end or last chamber of the
series may be made to communicate with the
first chamber, so that the surplus heat from
the said last chamber may be conveyed to the
sald first chamber, as described hereinbefore
with reference to the conveyance of heat from
chamber to chamber, and so worked continu-
ously.
-~ When burning common bricks, lime, or the
like,the fire-places,shield-walls,and perforated
bottoms may be dispensed with, and the burn-
ing be effected in the ordinary way through
feed-holes in the crown and the branch flues

80

85
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E, and the doorways d may be at the end of roo

the chambers next the partition-walls in the
direction the kilnisworking. A.fterthe burn-

| ing is completed in one chamber on full fire

and all the heat it 1s possible to utilize has
passed into the adjoining chamber and thence
forward to the other chambers, then the damp-
ers of the flues connecting it with the next
chamber are closed, and it isleft to cool, and
the burning is carried on and completed in the
next chamber, and 8o on through any number
of a series of terminal kilns, or continuously
1f the kilns be annular. |

My invention may be applied to any con-
tinuous or semi-continuous arrangenient of

kilns having chambers separated by partition-
walls, or to kilns which may be divided into
chambers by my improved partition-walls hav-
ing flues and dampers arranged and made to
operate as hereinbefore described.

1 claim as my invention—

1. A continuous or semi-continuous action
kiln divided into a series of adjoining cham-
bers separated by partition-walls containing
connecting-flues f ¢ f/, provided with perfora-
tions ¢ throughout the length of the flue 77, as
set torth. |

2. A continuous or semi-continuous action

kiln divided into a series of adjoining cham-

bers by partition-wallshaving connecting-flues -

105

I1IO

I1

I2C

J g f' therein from the floor of one to the next 130

chamber, with direct connecting-flues %, hav-

- the surplus heat therefrom having been util- | ing dampers, substantially as set forth.
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S 3. A continuous or semi- contmu_ous action | Intestlmony whereof 1 have: mgned my-name oo
oo Kiln divided into 'a series of adjoining cham- | to this specification in the presence of two sub-
o - bers by.a.partition-wall having flues f g f" scmbmg witnesses. .
;........---;therell‘fmm the floor of one chamberto the G
o grmaincportion of the next, and direet conneet- 0 HENRY KNOWLES
ing-flues & at the top, with two 'da;mp;ers 'Z [,  ‘Witnesses: ERETES SLninoenotooo
s:s:s:s:::::::::::::::::subsmntlallyasdescnbed N I GEOWREYNOLDS
oo 40 The combination of the adjoining cham- | 4 Belvoir Terrace, Nomnanian Road Derbu;, | =
S bels with intermediate partition having con-j: : J.o WO ROWBOTHAM, - -
-------------------- I-O-nectmw-ﬂuesf g f!, damperh, and per foratlons B ]5 Newland Street, Derby,i, T
oo s gy with direet flues & at the. top, and da;mpelsz Clerks 'w@th Messr9 Moady cﬁ: WooZZey, Sonztom - o
Z all substantmlly as specified. EEEEEEEE De? by, . oo - |
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