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No. 773,853.

UNITED STATES

Patented November 1, 1904.

PATENT OFFICE.

FREDERICK E. DICKINSON, OF KENDALLVILLE, INDIANA.

ELECTRIC KILN.

SPECIFICATION forming part of Letter-s P&tent-'No; 773,853, dated November 1, 1904.

Application filed January 12, 1903, Serial No, 138,618.

(Mo model.)

To all whom it may concern:

Be 1t known that I, FrepERICK E. DI1cKIN-

SON, a citizen of the United States, residing at
Kendallville, in the county of Noble, in the
State of Indiana, have invented certain new
and useful Improvements in Electric Kilns or
Furnaces; and I do hereby declare that the
following is a full, clear, and exact description
of the invention, which will enable others
sikitlled in the art to which it appertains to
make and use the same, reference being had
to the accompanying dmwnws WhlGh form
part ot this specification. | 1

My 1nvention relates to improvements in
electric kilns or burning-ovens.

It 1s well known that in the kilns and fur-

nace-chambers now in use in the manufacture
of brick, pottery, and the like a continuous

imtake of cold alr is required to maintain com-
bustion and a proportionate escape of heated
air from the furnace continuously takes place,
thereby necessitating a very large waste of
heat energy.

The primary object of my present mventlon
1s to obviate this great waste of energy by the
continuous circulation through the furnace
and heated or treating chamber of the same
body of gas in a practically air-ticht kiln in
such a manner that the heating medium will
require but slight reheating durmﬂ' each cycle
and the loss of the heat energy ther'eot will be
reduced to a minimum, being only such as re-
sults from conduction and radla_,lon from the
walls of the furnace. This object I accom-
plish by a novel arrangement of a plurality of
electric arcs within the kiln to serve as the

heating agent 1n the manner shown in the ac-

companying drawings, in which similar refer-
ence-numerals 1nd1cc1te like parts throughout
the several views, and in which—

Figure 1 is a tOp plan of my improved fur-
nace Wlth a portion thereof shown in longi-
tudinal section to show the relative arrange-
ment of the furnace-compartments, the circu-
lation - flues therefor, and the heating-arcs
therein. Xig. 2 is a view in elevation of the
same, partly in vertical section, to show the

‘relative arrangement of the operative parts.

~zontal section,

I invention in which the circulating—ﬂue 1S car-

ried up over the kiln and is adapted for the
employment of a series of electric heating-
arcs, the top of the kiln being broken away
In part - Fig. 4 is a side view of Fig. 3, par tly
in vertical central section. Kig. 5 1s a plan
view of another modified form. p&rtly 1n hori-
taken thI‘OUU“h the furnace
boxes, ﬂues and dampers, bv means of which
the heated oases can be allowed to escape and
fresh air introduced when desired. Fig. 6 is
a view of the same in elevation shown mostlv
1n vertical section.

The novelty of my invention resides in the

production of a furnace and the development

of hot gases external to the treating-chamber.

and- then conveying these to the heated or
treating chamber, and then withdrawing these
oASeS and returmno* them to be reheated and
again conveying them to the furnace or treat-
ing chamber. My invention thus embraces
the production of a furnace and the arrange-
ment of a heating medium, such as an elec—
tric arc orarcs, in compartments of the fur-

nace adjacentto and connected with the treat-
ing chamber, whereby air or gases mayv be
heated to the desired temperature and then
freely and uniformly circulated over, around,

and about the entire surface of the artlcles
or substances within the treating-chamber,

after which these same gases are again utll-
ized by returning them to the heatmﬂ‘ boxes
Or compar tments to be reheated and a0a1n
circulated and brought into contact WTth the
sald articles or Substances A constant and
continuous action of gases upon the articles
or substances contamed in the treatmcr—cham—
ber 1s thus secured, and tlBI"BbV securing a
quicker heating of the gases in the furnace-
box than can be done by heating fresh cold
alr continually during operation. I thus se-
cure a consequent, Saving in cost incident to
such reheating and alsoa uniform and con-
stant apphcatlon of heat to any and all por-
tions or surfaces of the said articles or sub-
stances. In this manner I am enabled to con-
serve the gases and effect the heating thereof
‘rapidly and continuously without waste or

Fig. 3 isa pla,n view of a modified form of my | “added expense, and without resupplying to the
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furnace new gases for the purpose. 1In view
of 1ts many advantages 1 prefer to utilize the
arc of an electric current for the purpose of
heating and reheating the gases, though other
appropriate heating mediums may be em-
ployed for this purpose. |
Referring now to the drawings, the kiln
chamber or furnace 1, of any desired size or
contour, preferably has a circular wall 2, a
base 3, and an arched dome 4. At or near
the base of the kiln are arranged a plurality
of furnace-chambers or heating-boxes 5, pref-
erably approximately equidistant and in ra-
cdial relation. These furnace or heating cham-
bers 5 preferably project beyond the wall 2
of the kiln, and are roofed over and tightly
closed exteriorly, but open at their inner side
intoan upright flue 6, communicating with the
interior of the heawd chamber 7, 1n whlch the
articles to be acted upon are plfmed The op-
posite walls of the chambers 5 are provided

with lateral perforations in which are shidably

but snugly arranged the electrodes or carbons

3, cach pair being In proper opposite arrange-
ment to produce an arc.” These carbons 8 are
cach properly imsulated, asshown, by any suit-
able annular Insulator 9 and are connected
with any proper source of electrical energy
by means of the conductor 10, the electric

current thus employed being either alternat-
Ing or continuous.

The manner of regulating the arcs is ob-
viously immaterial, whether by hand or by
automatic mechanism. |

At a suttable point above the base 3 is ar-
ranged an auxiliary floor 11 of the same gen-
eral form as that of the base 3, but prefer-
ably extending or projecting into the heating-
chamber 5 and in close proximity to the arc-
forming carbons 8. Thisauxiliary floor 11 is
provided with 2a series of vertical apertures
12 of proper size to permit a free passage ot the

partially-cooled gases of the treating-cham-
ber. In register with the lower end of these

apertures 12 are arranged a series of return-
flues 13, which lead to and terminate in the
arc-chambers 5.

The flues 6, one tor each arc-chamber, are
formed by a semicircular vertical wall 14,
which rests upon the auxiliary floor 11 and
whose width 1s preterably equal to that of the
arc-chambers. These vertical flues terminate
at or near the top of the kiln and conduet the
heated gases of the arc-chambers to the treat-

55 ing-chamber.

60

65 be indefinitely increased

A central opening 15, Kigs. 1, 2, 3, and 4,
may be provided for two pmpoqoq——mbt to
permit the moisture given off by the green
wares 1n the treating -chamber at the first
stage of the burning to escape from the kiln
:md,, second, to permlt a limited ventilation of
the kiln at any desired stage of the process.

Obviously the number of the heating-cham-
bers 5 and of the arc-producing devices 8 may
anc. the arrange-

|
|
|

- metric arc-chambers
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ment of the carbons variously modified, as
shown 1n Figs. 4, 5, and 6.

The flue for conducting the gases of the arc-
chambers to the heating-chamber may also be
rariously moditied in construction without
departine from the spirit of my invention as
shown 1n Figs. 3 and 4, in which the two dia-
are upwardly extended
in parallel arrangement with the arched top
of the kiln until they meet and form a con-
tinuous conduit with a central opening 16 in
1ts lower sides, through which the ascending
cases-enter the treating-chamber, and 1s pro-
vided with an ountlet-opening 15 in the apex
of the dome, as in the form shown in Figs. 1
and 2. |

In the modified form shown in Xies. 5 and
6 a lateral vent or opening 17, forming an ad-
justable inlet, is provided 1n the outer wall
of the arc-chamber, and a damper 18 may be
arranged in the outlet of the flues. In this
form I have also provided one or more chim-
neys 19, leading upward from the flues 13,
which chmmeys have a proper regulating-
damper 20, forming an adjustable outlct.

Theoperation of myimproved kiln 1s briefly
stated as follows: The articles to be burned
or treated having been properly arranged in
the threating- clnmber the arcs are drawn in
thelr respective Ch‘LII]bGIS thereby heating
the air therein, which then abcends the respec-

tive fues 6 and enters the treating-chamber,

where it parts with the greater portion of 1ts
heat by contact with the articles to be treated
and then descends through the perforated
floor 11 into the flues 13 and thence passes
baclk into the arc-chambers to be reheated and
again enter the circulation, as before, where-
by a constant circulation of the heated air
throuu hout the kiln 1s indefinitely maintained.
After the moisture of the articles to be
treated has been eliminated, as described, all
vents and chimneys are closed and the en-
trance of oustide air to the kiln 1s prevented,
or practically so, during the burning or tr e.-lt-
INg process, wher cby an important conserv
tion of the heated air therein 1is e..{ected., 19
the temperature thereof can under these con-
ditions be continuously maintained by a com-
paratively slight expenditure of electric en-
ergy. As the same body of air when once
heated can thus be continuously circulated
during the entire process by a comparatively
slight reheating to compensate for the loss of
heat by radiation from the walls of the kiln,
1t 18 obvious that my invention secures a great
economy of tuel and labor.

The use of my 1mproved electric furnace
not only saves a very high percentage of heat
usually wasted and requires no stoking or re-
moval of ashes, particularly where the pri-
mary source of the electric energy 1s water-
power, but it also obviates the injurious ef-

tfects upon the wares, such as pottery and the
like, by the admission of cold drafts of air into
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the treating-chamber, which causes a warping
and cracking of the more delicate wares.

When desired, the air of the kiln can read-
ily be changed by means of the vents 15 and
17 and the chlmneys 19, and, if desired, a very
small amount of fresh air may be admitted o
the circulating current at a point where 1t
will be pr0per1y heated before it reaches the
treating-chamber. |

The parts through which the carbons are
fed can be kept cool by a circulation of water
or 1n other obvious manner. |

What I claim as new, and desire to secure

by Letters Patent, 18—
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1. Ina kiln of the class described. the com-
bination with the body thereof including a
treating-chamber at its interior and a heatmﬁ'-
chamber adjacent thereto, of an auxiliary floor
spaced trom the base of the kiln to form re-
turn-flues communicating with the heating-
chamber, a wall or partition extending up-
wardly from said auxiliary floor to form a
flue leading from the heating-chamber and
discharging into the treating-chamber, said
wall or partition also separating the heating-
chamberfromthe treating-chamber,and means
for heating the gases Wlthm the heating-
chamber to cause a circulation therefrom
through the treatmmchamber and back to the
heatmﬁ-chamber

2. In a kiln of the class described, the com-

.bmatlon with the body thereoi mcludmﬂ‘ a,

treating-chamber at its interior and a hea,tmO‘-

_cﬂlambex adjacent thereto, of an auxiliary floor

spaced trom the base of the kiln to form re-
turn-flues communicating with the heating-

- chamber, said auxiliary foor extending into

T 4 O

15
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the hea,tmc'-chamber a wall or partition ex-
tending upwaldlvtrom sald auxiliary floor to
form a flue leading from the heating-chamber
and discharging into the treatlnw—chamber
said wall or partition also separating the hea,t-

ing-chamber from the treating-chamber, and

means for heating the gases within the heat-
ing-chamber to cause a circulation therefrom
through the treating-chamber and back to the
heating-chamber. |

3. In a kiln of the class desceribed, the com-
bination with the body thereof including a
treating-chamber at its interior and a heatmo*-
chamber adjacent thereto, of an auxiliary per-
forated floor spaced from the base of the kiln
to form return-flues communicating with the
heating-chamber, a wall or partition extend-
Ing upwardly from sald auxiliary floor to form

a ﬂue leading from the heating-chamber and

60

05 bination with the body thereof 1ncludm0' a .

discharging into the treatmw-chamber said
wall or partition also separating the heatmw-
chamber from the treating - chamber, and
means for heating the oases within the heat—
mg-chamber to cause a mrculatmn therefrom
throuoh the treating-chamber a,nd back tothe
hea,tmw—chamber

4. In a kiln of the class described, the com-

| bination with the body thereof

D

treating-chamber at its interior and a heating-

chamber adjacent thereto, of anauxiliary floor

‘spaced from the base of the kiln to form re-

turn-flues communicating with the heating-
chamber, a wall or partition extending up-
wardly from said auxiliary floor to form a

flue leading from the heating-chamber and dis-

charging into the treating-chamber, said wall
or partition also separating the heating-cham-
ber from the treating-chamber, means for
heating the gases within the heating-chamber
to cause a circulation therefrom through the
treating -chamber and back to the heating-

cha,mber and means for controllmo such cir-

culation.

5. In a kiln of the class deseribed, the com-
bination with the body thereof 1nclud1ncr a,
treating-chamber at its interior and a series
of heatlno‘ chambers at its base, of an auxil-
iary ﬂoor spaced from the base of the kiln to
form return-flues communicating with the
heating-chamber, a wall or partition extend-
1ng upwardly from said auxiliary floor to form

a flue leading from the heating-chamber and

discharging into the treating-chamber, said

‘wall or partition also separating the heating-

chamber from the treating -chamber, and
means for heating the gases w1thm the heat—
ing-chamber to cause a mrculatlon therefrom

- throu on the treating-chamber and back to the

hea,tmﬂ'-chamber
6. In a kiln of the class descmbed the com-

bination with the body thereof mcludmﬁ‘ a
treating-chamber at its interior and a heating-

chamber adjacent thereto, of an auxiliary
floor spaced from the base of the kiln to form

return-flues communicating with the heating-

chamber, a wall or partition extending up-

wardly from said auxiliary floor to form a

flue leading from the heating-chamber and

discharging into the treating-chamber, said
wall or partition also separating the heating-

chamber from the treating-chamber, and elec-
trodes arranged within the heating-chamber
to produce an arc or arcs for heating the gases
within the heating-chamber.

7. Ina kiln of the class described, the com-

bination with the body thereof mcludlno a

treating-chamber at its interior and a series
of heatmﬂ'—chambers at 1ts base, of an auxil-
1ary Hoor spaced from the base of the kiln to
form return-flues communicating with the

heating-chamber, a wall or partition extend-
1ng upwardly from said auxiliary

a flue leading from the heating-chamber and
discharging into the treating-chamber, said
wall or partition also separating the heating-
chamber from the treating-chamber, and elec-
trodes arranged within the heating-chamber
to produce an arc or arcs for heatmcr the gases

within the chamber.

8. In a kiln of the class described, the com-
including a
treating-chamber at its interior and a series of
heating-chambers at its base, of an auxiliary
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floor spaced from the base of the kiln to form
return-floes communicating with the heating-
chamber, a wall or partition extending up-
wardly trom said auxiliary Hoor toform a flue
leading from the heating-chamber and dis-
charging into the treating-chamber, said wall
or partition alsoseparating the heating-cham-
ber from the treating-chamber, electrodes ar-
ranged within the heating-chamber to produce
anarc or arcs for heating the gases within the
chamber, and means for recharging the heat-
ing-chambers with air.

9. In an apparatus of the character de-
scribed,the combination of a chamber, asource
of heat energyv independentof the said cham-
ber but arranged in communication therewith,
and return-flues from said chamber to said
source of heat energy, all constructed to pre-
vent the admission of air for the support of
combustion and to effect a continuous circu-
lation through saild several elements of the
same atmospheric air or other fluid contents
thereot, substantially as described.

10. In an apparatus of the character de-

25 scribed,the combinationof achamber, electric

30

35
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heating means independent of said chambex
butarranged in communication therewith, and
return-flues from said chamber to said elec-
tric heatine means, all constructed to prevent
the admission of air for the support of com-
bustion and to effect a continuous circulation
through said several elements of the same at-
mospheric air or other fluid contents thereof,
substantially as described.

11. In an apparatus of the character de-
seribed, the combination of a chamber,asource
of heat energy, a flueleading from said source
of heat energy to said chamber, and return-
fluesleading from said chamber and communi-
cating with sald source of heat energy at a
point below said first flue, all constructed to
prevent the admission of air for the support
of combustion and to effect a continuous cir-
culation through said several elements of the
same atmospheric ailr, substantially as de-
scribed.

12. In an apparatus of the character de-
scribed, the combination of achamber,a source
of heat energy, a flue leading fromsaid source
of heat encrgy to the upper portion of said
chamber, and return-flues leading from the
lower portion of said chamber and communi-
cating with said source of heat energy at a
point below said first flue, all constructed to
prevent the admission of alr for the support
of combustion and to effect a continuous cir-
culation through said several elements of the
same atmospheric air, substantially as de-
scribed.

13. In an apparatus of the character de-
scribed, the combination of a chamber, heat-

ing-boxes independent of said chamber, a flue
connecting the upper portion ot each heating-
box to said chamber, and a return-flue con-
05 necting the lower portion of said chamber

Sl 773,853

"to the lower portion of each heating-box, all

constructed to prevent the admission of anrfor
the support of combustion and to etfect acon-
tinuous circulation through said several ele-
ments of the same atmospheric aiv, substan-
tially as deseribed.

14. In an apparatus of the character de-
scribed, the combination of a chamber, heat-
1ing-boxes independent of said chamber, elec-
tric heating means positioned within the said
heating -boxes, a flue connecting the upper
portion of each heatinge-box to said chamber,
and a return-flue connecting the lower por-
tion of said chamber to the lower portion of
each heating-box, all constructed to prevent
the admission of air for the support of com-
bustion and to effect a continuous circulation
through said several elements of the same at-
HlO%pllOIl(} alr, substantially as described.

15. In an apparatus of th.e character de-
seribed, the combination of a chamber, heat-
ing-boxes inOpendent of the said chamber, a
plumht\ of pairs of electrodes positioned
within each heating-box, a flue connecting the
upper portion of each heating-box to said
chamber, and a return-flue connecting the
lower portion of sald chamiber to the lower
portion of each heating-box, all constructed
to prevent the admission of air for the sup-
port of combustion and to effcet a continuous
circulation through said several elements of
the same atmospheric alr, substantially as de-
scribed. |

16. In an apparatus of the character de-
seribed, the combination of a chamber,asource
of heat energy independent of said chamber
but arranged 1n communication therewith, re-
turn-flues from said c hamber to sald source
of heat energy, all constructed to prevent the
acdmission of ‘m tfor the support of combus-
tion and to effect a continuous circulation
through said several elements ot the atmos-
pheric alr or other fluid contents thereotf, an
adjustable inlet to said source of heat energy,
and an adjustable outlet from said return-flue,
whereby a portion of the circulating fluud
mfw be displaced, substantially as described.

In an apparatus of the character de-
Cllbed the combination of a chamber, elec-
tric hemtmg means independent of said cham-
ber but arranged in communication therewith,
return-flues from said chamber to said elec-
tric heating means, all constructed to prevent
the admission of air for the support of com-
bustion and to effect a continuous circulation
through said several elements of the atmos-
pheric air or other fluid contents thereof, an
adjustable inlet to said electric heating means,
and an adjustable outlet trom said return-flue,
whereby a portion of the circulating fluid

' may be displaced, substantially as described.

18. In dan apparatus of the character de-
scribed, the combination of a chamber, heat-
1ng- boxes independent of said chamber, a plu-
rality of fues arranged on the inner wall of
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said chamber and communicating therewith

~at their tops, each flue arranged 1n communi-

cation at its lower end with one of said heat-
ing-boxes, and a return-flue connecting the
lower portion of said chamber to the lower
portion of each heating-box, all constructed
to prevent the admission of air for the sup-
port of combustion and to effect a continuous
circulation through said several elements of

the same atmospheric air, substantially as de- 1o

scribed. o |
Signed by me at Kendallville, Noble county,

State of Indiana, this 10th day of January,

A. . 1903.

FREDERICK E. DICKINSON.
Witnesses:

D. H. Draxe,
1. B. MAYBEE.

m
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