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UNITED STATES

PaTeENT OFFICE.

FRANK E. SWIFT, OF WASHINGTON, IOWA.

BRICK AND KILN FURNACE.

SPECIFICATION forming part of Letters l?atent N o 695 590 dated March 18 1902
Apphce,tmn filed J'uly 29, 1901 Serlal Ne 70 099 (No medel)

1o a,ZZ whom it may concern:

Beit known that I, FRANK K. SWIFT, aciti-

- zen of the United Stetes residing at Weslllnﬂ*-
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ton, in the county of Weshmwton and State of'
-Iowe have invented certem new and useful.

Improvements in Brick and Kiln-Furnaces;
and I do declare the following to be a. full

clear, and exact description of the lnventlon,--
such as willenable others skilled in the art to
which it appertains tomakeand use thesame.

This invention relates to improvementsin
furnaces for heating and burning purposes,

its principal and preferred use bemcr in con-

nection with a brick, tile, or other klln and |

the object of the inventi_on is to provide A fur-

‘nace whereln provision 18 made for oxygen-
ating the gases to provide .for their perfect

combustion and for feeding the fire with air

from the back part of the furnace, so that the

front part thereof may be closed up whenever
required and drafts of wind prevented from
having any efiect upon the fires. ,
The present invention. is deswned as an im-
provement upon the brick-kiln fm nace shown
in my United States Letters Patent No

-~ 501,380, z.g:':.&lﬂ:lteél July 11,-1893.

~of construction, combma,tlon and arrange-
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~ a front elevation of a furnace embodymﬂ' my

~ invention. Fig. 2 is a vertical ereqs section |
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- Fig. .

40 furnace il the line 5 5 of Fig. 2, and Fig. 6 |
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The invention consists of thenovel feetu res

ment of parts ‘hereinafter more fully de-
scribed, and particularly pointed. oub in the

- eppended claim.

In the accompanymﬂ' dra,wmo'e Flﬂ'me 1i 18

of the same on Lhe line 2 2 of Fig. 5. Fig. 3

is a vertical front-to-rear sectmn throunh the

furnace on the line 3 3 of Flﬂ' Fig. 4 is a
vertical front-to-rear -section on .th'e line' 4 4 of
Fig. 5 is a horizontal section of the

is a similar section on the line 6 6 of Flﬂ' 9.

Similar letters of reference designate corre- -
| ot thh is located preferebly from about half
afoottoafoot higher than the upper surface of -
the bed of fuel lymo' in the combustion-cham-

sponding parts throughout the several views.

A designates the fumace-wall which may |

beof any sulteble size and form, it being pref-
erably rectangular,as shown, elthough 113 may.
be round, square, or any other shape and ca-
pable of accommodatmw single furnacesor a
series of several. This main wall has pret-
erably the horizontally-curved arch B formed
therein as a part thereof, and at the rear side

of the main wall A is the upright wall D,

o whleh is bmlt up as far as the arch b and
has on either. side thereof the openings C C'

of suitable size and shape, which openings are
g‘deswned to communicate with a kiln (not
,shown) in order that the heat coming from
the fire or fires within the furnace may pass
through said openings into the interior of the
kiln. The openings C C' may dlscherge di-
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,reetly into bag-flues when the furnace isused - -

1in eonneetlon with a downdraft - kiln, said
flues ‘serving to preliminarily conduct the

‘heat to the top of the kilzin the usual man-

'ner.
The farnace is prewded with two eombus-

tlon chambers F E’, located upon opposite

sides of a central partmon-well F and extend-
ing from front to rear of the furnace, and in
these chambers the coal, slack, or other fuel
t used is burned for the purpose of heating the
interior of the kiln.
may not be provided with grates, as desired.

. ! The front of the furnace is provided W1th &

central door b and the lower doors ¢ ', one
on each side of the central door. The doors
o € are essenmeﬂy draft-doors, but may be

chambers for the purpose of stirring up the
fuel therein or removing ashes therefrom.

-These furnaces may or

7(:_)_" - o
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used also for giving access to the combustion-

8o o

Access ‘to the interior of the combustion-

chambers is designed to be secured, howevel

are closed by temporary brickwork. filling ¢

| ¢, which may be removed whenever it is de--

through openings formed in the front wall of '
| the furnaee 1mmed1etely above the doorsa a’,
which openings when the furnace is in use

s1red to get access to the combuetmn-chem-- B

pairs.

bers. The purpose of the coking-table G is to
| provide a place whereon to coke or roast the
| coal or slack before it is drawn down into the

ing the same.
is introduced upon the table G through the

central door . The space above th_e roast- o

bers for the purpose of removing the ashes
| therefrom or for ﬂ'enerel cleamnw aud Te-

Between the com Dustlon chambels EE the
| top of the intermediate wall F is called the
“coking bench or table” G, the upper surface

95 .
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combustlon-chembemforthepurpose of burn-
The coal, slack, or other fuel
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ing-table forms a chamber closed at top by
the arch B.

In the wall D in rear of the coking-table is
formed an air-heating chamber H, each side
wallof which may be provided, if desired, with
one or more lateral flues /i, affording commu-
nication between said chamberand each open-
ing C C' to insure a perfect commbustion when
refractory fuel is used; but these flues may
be closed, if desired, and used or not used, ac-
cording to the character of the fuel employed
and the kind of ware which is being burned.
Theyare generally closed when the back draft,
is used, as hereinafter stated. Peep-holes
closed by suitable removable plugs % are pro-
vided at the front of the furnace, one above
each combustion-chamber, whereby the fire or
fires may be inspeected from the exterior upon
removing said plugs. The plugs may be re-
moved also when it is desired to utilize the
peep-holes as draft-openings to assist in sup-
plying air to the interior of the furnace to
regulate the combustion of the fuel, which is
usually necessary when flues 2 are closed and
the back draft is used.

The air-heating chamber H is supplied with

air through a horizontal flue I, extending to

the exterior through the front wall of the fur-

- nace and communicating at its innerend with

35

sald chamber. Through this flue air isintro-
duced into said chamber to be heated to more
effectually combine with the gases and prod-
ucts of combustion from the combustion-
chambers to oxygenate the same and provide
for their perfect consumption. This heated
air 1s conveyed to the combustion-chambers

- EE'through a vertical downdraft-flueJ, con-
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necting atits lowerend withlaterally and for-
wardly extending branch flues X K’, opening
attheir forward ends through the rear wall of
the furnace into said chambers, the front end

of each branch flue KX K’ being guarded by an |

angularly-disposed deflector-plate %, which
prevents access of ashes to said flues from the
combustion-chambers, and thus avoids chok-
ing of the flues and impairment of the draft.
By thus providing for the inlet of air into the
air-heating chamberandsupplying the proper
amount of heated air tothe combustion-cham-

bers the smoke and other products of com-

bustion are caused to be entirely consumed,
so that a clear, white, and smokeless heat is
producedinlieu of the black and dense smoke
which 1s so objectionable. When the wind
18 blowing strongly toward the front of the
furnace, drafts or gusts of air are apt to find
their way through the doorways ¢ a’ to the
combustion-chambersand seriously affect the
fires. Bymyinvention thisobjection may be
entirely avoided, as by tightly closing up the
doors @ air will be excluded from passing
from the front into the combustion-chambers
and will be supplied to the air-heating cham-
ber Il through the flues I, whence it will pass

F

‘work.

downward through the flues J, K, and X’ into |

the combustion-chambers in a heated condi-

695,590

fect manner. It will be seen that by feed-
ing air to the fires from the back part of the
furnace the ash-pit openings may be closed

without diminishing the draft to an objec-

tionable extent, while at the same time pre-
venting drafts or currents of wind from pass-
ing into the combustion-chambers from the
front and interfering with the proper burn-
ing of the fuel. It will be further seen that

by the arrangement of the flues which I have

thus described air comes into the flame
through the fuel at a point where carbon in
the smoke may be ignited and the smoke

| thereby consumed. The design and purpose

of this kind of furnace are principally to burn
coal, slack, and other waste from the coal-
mines that are totally unfit for burning in the
ordinary plain furnace in connection with

brickand tile kilnsoranyother purpose where

intense heat is required.

I will now describe the operation of my im-
proved furnace. The fires are started in the
furnace by being built within the combus-
tion-chambers E K’ through the openings ¢ ¢’,

{ which are provided for that purpose and for

the removal of ashes, and then said open-
ings are closed by temporary fillings of brick-
As soon as the fires are started the
openings «¢ ¢’ may be closed and the door b
opened, and through the latter large quanti-
ties of slack or other fuel are fed in onto the
coking-table G. Theopeningsa o may be left
open or closed, if desired,without affecting the
coking of the slack. This slack or fuel thus
placed upon the coking-table soon becomes
heated and the gas passing off therefrom cir-
culates through the openings C C'in the rear
of the furnace and into the kiln, and as it
thus passes to the rear it comes in contact
with the heated oxygen which is admitted
through the several air-flues, and conse-

quently the gas will in this way be consumed

or destroyed in the same manner as the
smoke which arises from direct combustion
from the furnace-grates. If the fuel which
has been placed upon the coking-table had
been thrown in the combustion-chambers in-
stead,imperfect combustion of the same would
have occurred, owing to its refractory quali-
ties. Being located, however, where it is, it
soon becomes fused or melted together, atter
which it is drawn off into the combustion-
chambers by means of a furnace poker or
hook or other suitable means, so that it can
be placed direectly upon the fire, and when
thus used it is found to be exceedingly good
fuel. The fuel is first thrown upon the cok-
ing-table through the door & and is raked off
the coking-table whenever it may be needed
for use in the combustion-chambers. In this
way a regular, steady, and constant heat is
produced, which is a very necessary and im-
portantdesideratum in the burning of brick
and tile and many other uses. Should the
draft at the front of the furnace be too
strong and gusts of air impair the free burn-

tion and support combustion in the most per- | ing of the fuel in the combustion-chambers,
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the doors or openings ¢ ¢ may be tlﬂ‘hﬂy
closed and a steady draft will be afforded by
the passage of air through the flue I, heating-
chamber H, and flues J, K, and K’ down into
the combusmon chambers, whereby combus-
tion will be effeetua,lly supported.

The openings c¢ ¢’ at the front of the fur-

nace may be closed by doors instead of the
temporary fillings of brickwork, and various

other changes in_ the form, proportion, and
details of construction may be made within

the scope of the invention without departing |
from the spirit or S&CI’IﬁCII]ﬂ' any of the ad-

vantages thereof. -

Ha,vmn* thus described my mventlon wha,t
I claim, and desire to secure by Letters Pat-
ent, 18—-

A furnace of Bhe chmacter described hav-

ing” combustion - cha,mbers prowded at the |

)

1

front with doors or openings, a coking-cham-

ber also provided at the front with a door or

opening, a coking-table in said chamber, dis--

charge-openings in the rear of the furnace

3
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communicating with the coking and com-

bustion chambers, an air-heating chamber,
flues connecting said chamber with the dis-
charge-openings, a flue for conducting air to
the air-heating chamber, and flues for con-
ducting the heated air from the air-heating

i-chamber to the combustion- chambers, sub-

stantially as described..
In testimony whereof I have hereunto set

my hand in presence of two subscrlbmg wit-

nesses.
FRANK E.- SWIFT."'
Witnesses: . S
AL S, I‘OLGER
GEO. F. Ross |
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