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HENRY KNOWLES, OF WOODVILLE, COUNTY OF LEICESTER, ENGLAND. |
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SPECIPiCATION forming part of Lictters Patent No. 318,264, dated May 19,q1885.

Apj;n[ieation iled December 4, 1884. (Vo model..} Patented in England anuary 2, 1824, No. 474.

To all whom it mary concern:
Be 1t known that I, HENRY KNOWLES, fire-
~ brick and sanitary-pipe manufacturer, a sub-
ject of the Queen of Great Britain and Ireland,
5 and residing at Albion Works, Woodville, in
the county of Leicester, England, have invent-
ed certain Improvements in the Construction
of Kilns, Pottery or Coke Ovens, Glass-Fur-

naces, or like Structures, (for which I have ob-

10 tained a patentin Great Britain, No. 474, dated
January 2, 1884,) of which the following is a

~ Specification. ~ -
- My invention relates to improvements ‘in
the construction of the fire-places in kilns,
15 ovens,and glass and other furnaces for burning
bricks, tiles, pipes, terra-cotta, pottery, lime,
and other articles and substances, and for other
- purposes to which such fire-places are appli-
cable. It has for its object the economy of

the fire-places for effecting complete or prac-

tically complete combustion of the fuel and |

the gases evolved therefrom, by which a com-.
mon and low-priced fuel may be used, and
from which as much effective heat-power may
be obtained and maintained as from the more
~ expensive qualities of fuel ordinarily used for
such purposes. It can be applied to all kinds

of fire-places used for the various purposes

enumerated or for other analogous purposes;

and 1t consists of an arrangement for heating to

a high degree the air necessary to effect com-
plete combustion, and to supply the same to
the solid fuel and gases evolved therefrom in
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as simple and direct a manner as possible, so

that an intense heat is generated at the smallest
possible cost, and smoke is consumed and nui-
sance avoided. - .

I construct the sides of the fire- places of
fire bricks or blocks with openings or inlets
for the admission of the air. These openings
or inlets I make in each side wall of the fire-
place in the lower part or ash:pit, near to the
fire, and I make them at an acute angle with
the inside or inner walls of the fire-place, the
said openings or air-inlets passing in an up-
ward direction for a short distance to ease the
draft and to avoid any ledge on which ashes
would lodge at the mouth of the inlets, and
80 avold choking. I then continue the open-
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ings upward in the side walls, either verti-

fuel and consumption of smoke, which is se- |
cured by a simple arrangement of the parts of |

ﬁ

| may be either plain, corrugated, fluted,
1 grooved, or ribbed.

‘through the bricks alternately at varying an-

' cally or otherwise, to the upper part level

with the top of the fire or thereabout, and
out of each I make a series of perforations or ss
outlets through the sides of the fire-place di-
rectly to the fire at different levels. These
outlets I also preferably make at a slightly
acute angle downward, to make them clear of
ashes and to make them slanting in the direc-
tion the fire is working to ease the draft. T
also prefer to make the outlets wider at their
mouths for the better distribution of the heat-
ed air to the fuel. If there be sufficient space
In the side wall to allow of the construction 65
of an air-chamber into which the inlet-flues
enter at the bottom and out of the sides of
which the outlet-flues can be made, as in the
case of the above-described openings, such an
alr-chamber may be used, if desired. These 7o -
openings or air-flues in the side walls are for
the purpose of supplying the air necessary
for combustion in a highly-heated state to the
solid fuel, on which it impinges as it issues
from the flues, and causes energetic combus- 75
tion instead of slow combustion, which results
from burning against a ‘“‘dead’’ wall with in-
sufficient air of low temperature. | |
The interior of the side walls next the fire
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I prefer to make them
corrugated, grooved, or ribbed when they are
made of sufficiently refractory fire-brick to.
withstand the intense heat and wear, as the
grooves enable the air to spread more freely
upon the fuel. |
In combination with the above-deseribed
improvements I construct in the crown or
archway of the fire-place openings or air-flues
for the snpply of heated air to the gases
evolved from the burning fuel, which as they
rise are met by the heated air issuing from
the sald openings in the crown or arch over
the fire, and by combining with the said air
are consumed and generate intense heat. In gg
carrying this into effect I construct the erown
or arch of the fire-place of fire bricks or blocks,
and at the top, across the front of the same, I
make a series of air-inlets and continue them
I0C
gles downward in the direction the fire is
working, 80 as to open over different portions
of the fire, and I make them wider at the out-

| let for the better diffusion of the heated air
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among the gases as they are evolved and 1ass |

under the crown or archway, where they mix

“together and burn with great intensity, and

- complete combustionis effeeted and the smoke

IO

consumed. If the air be found at any time to
be in excess of what is required to effect com-

pleteé combustion, the supply can be I’éf"ulated-i

as desired by closing or partially closing as
many. of the Inlets over the fire as may be
necessary.

By the above improved auanﬂ'ement of air-

flues, constluoted In the form &Hd manner as

- common low-priced fuel can be utilized and |
intense heat generated at a comparatively |
20

and nuisance avoided.

described and passing through the: highly-

~heated brick-work of: the fire- place, the air
necessary to eifect complete combustion 18

supplied to the fuel in a highly-heated state
and in as direct a manner as possible, so that

small cost;and the smolke e

tectually consumed

- In order that my said mventlon mwy be
ful]y understood, I shall now proceed more
particularly to descube the same, and for
that purpose shall refer to the sev eral figures

of the annexed. drawings, the same letters of
reference indicating corr e%pondm p’LI‘tS inall-

| the figures.
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~Figure 118 a front elenﬂtlon of a fire- p]aee

the example given being a fire- place such as

is generally used in brick and pipe kilns.

- Fig. 2158 a vertical section of the same, taken |
- on the line 1 2, Fig. 1.
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sectiontakenonthe line 34, I'ig. 1; and Fig. 4

is also a horizontal sectlon but tahen on the- .

line 5 6 Fig. 1. |
A is the ﬁre place pr opel

- and Cthe opening through whlch the fuel is
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fed to the fire-place - A, ELI]d D 1s the arch or

crown of the fire-place.
The sides of the ash-pit B have in 1 them the
openings or-inlets b, which are continued 1n

passages b’ toward the upper part of the

walls of the fire-place A. The branch perfo-
rations b’ lead {from th ese pdSSdaﬁ es Z) ab different
levels.

In Fig.

1 I -have shown the side walls of

- the ﬁre-_place. A next the fire as being fluted,

3

ogrooved, or ribbed, ashereinbefore mentioned;
but they may be plain, 1f desired.

In.the crown or arch D are flues or pas-
sages d, through which air passes to meet the
gases evolved from the fuel in the fire-place
A.. These passages are made with-their inner
ends directed downward at varying angles,
as shown at d’, so as to discharge the air
(which has become highly heated in its pas-
sages through the flues d) over the whole area
of the back of the fire-place, or that part

60 past which the gases and smoke escape there-

from.

In wofhmg, the fuel is fed at the mounth C |

Fig. 3 1s a horizontal.

B the ash- plt '

of the fire-place, and ag the fires are gradually

made up the side walls of the said hre place

and the aréh D become intensely heated, so
that the air in its

-passage through the air-

flues described is highly heated, and on emerg-

ing at the outlets in theside Wa,lls it 1mplnﬂ‘es

on Lhe burning fuel, causing intense combus-
‘tion, and bhe o*ases and smoke evolved are

met as they pass under the arch- or crown by

| the hot air issuing from the air-flues d d
which air combmes with the said gases and'

smoke and complete combustion is.effected.

| In case the air passing through the flues in

the crown is in excess.of what is required to

‘effect complete combustion, 1t can be readily
‘regulated or checked by. the inser tion of plngs
or Stoppers into the inlets of the air-flues.
My invention is applicable to all kinds of 8o

fire-placesin which the hereinbefore-described
air-flues can he constructed,. subst‘mtmlly as

| herelnbefme dE‘SDl 1bed; and shown in the draw
ings.

My 1mp10vemeuts are deswned more eslje-

“cially for burning the commoner and cheaper
~qualities of fuael, ‘such as ‘“‘slack,’”’” which, be-
ing small, lies too close and dense to admit

of the reqmsme amount of air being supplied

| i the ordinary way, thereby causing slow
“combustion and the evolution of dense vol-
‘umes of smoke, causing great nuisance and

nitich waste of fuels but these evils are pre-

I claim as my mventlon——.
1. A 1

vertical passages b%, leading therefrom, and a
series of branch perforatlons, b, from said pas-

sages into the fire-place and combusbmn cham-

ber substantially as described. --

2. A fire- place fora kiln or oven having 1ts
mner walls grooved or. couugated and hav-
ing air 1nlets and passages b. 0% and branch
pelforations b° from said pdSSELU’G& into the

fire-place at different levelb subfatantlcblly as’

set forth. - |
3. A fire- pla,ee for a kﬂn or oven hfwmg 1n

its areh air-flues d, with their inner ends, d

d’, directed downwald into the combustlon'

chamber at different angles, Substantlally as

specified.

In testlmony whereof [have signed my name
to this specification in the presence of two sub
SCI‘IDIDU‘ witnesses. -

HENRY -KNO¥VLES.

Witnesses: S

- Geo. W. REYNOLDS,

- 4 Belvolr Terrace, Novr manton Road De?b J,
- J. W. ROWBOTHAM,
15 Newland Street, Derby, -

CZe; ks with Messrs. ﬂ[oody & W OOZZe i, Sohcufms,- |

- Derbr Z)J

re-place for a kiln or oven havmg |
in the side walls air-inlets b-at the ash-pit,

75 S -

vented when air is Supphed aceor dn‘lg to my
“invention.
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