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ing the material in the kiln
~ able gas may be derived from a large variety-
of . carbonaceous material, such a 1«:1111 pre-
sents a great advantage OVBI' the ordmm y
type of kiln whele only one class 01 fuelu
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UNITED STA
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KILN

. Specl 10&1;1011 0:[' Letters Patent
Apphcatlon ﬁled August 9 1905

Patented Aug’ 10, 1909
Semal No. 273 413

To all whom @t may éoncern
Be 1t known that I, ARTIIUR E

ot Massachusetts have - mvented

panying drawmg, 1S Spe(31

parts.

successfully and economica, ly used for burn-

~Since a suit-

may be used.

In order to obtam the desn“able model ate |
burning tempemtule I Dmmde means ior |-
regulating the supply of air and gas to the
~ kiln chamber, thereby producmg a f ame of-

the required tempemture I
- In order to obtamn economy 1in the opel a- | o
tion of the kiln I pass the heated products |
of combustion from the kiln chamber which.

is being fired through another kiln. chamber
~which “has been filled with

back into the kiln and utlhzed

When the gas used as fuel is produced 111"_'
a suitable gas producer associated with the
kiln, I propose to draw from the heat con- -
serving device the air used in. the 0as Pro-
In a kiln em-
bodying my invention, ‘therefore, the heat
in the products of combustlon after they are

ducer for 0‘&81f}711’1g the fuel.

- discharged {rom the kiln chamber being

50

fired is utilized for preheating the rock, pre-
‘Theating the air delivered to the kiln cham-
ber bemﬁ' fired, and also pleheatmo the air |
dehvered to. the gas-producer.

TRUI:.S-
' DELL, a citizen of the Umted States, residing | -
“at P1ttsﬁe1d county of Berkshire, and St‘lte
an Im-
provement n Kllns, of which the followmﬂf'
descrlptlon in connectlon Wlth the faccom-“

~ This mventmn relfztes to that type of-_]_:
- kiln wherein a moderate burning. temperaa-
ture is essential (a lime kiln bemo a good
example of this type of klln) and the prin--
cipal object of my invention is to provide a
“qnovel kiln of this type mn which gas can be

fresh rock ,
‘thereby preheating the rock before bmnmg,}_;
and I also pass these products of combustion
through a heat conserving device before de-
~ hivering them to the stack or other exhaust |
device, which heat conserving device arrests
or extracts the heat units in Lhe products of
combustion whereby they may be carrled: |

In this way

catmna like nu- |
merals on the dl awnms represemmo hke ae

‘usual: forms

bemg fired is ut111zed thm in Lﬂns of the

In the embod1mént of

my

In opera-

99

111V011t1011_ |
.-_herem shown there are two connected kiln
“chambers and the heat conserving device is
In the f01m of two reﬁ*enerators

60
“tion the air mtroduced in the kiln is heated

by passing it through one regenerator, and

part of such heated air is delweled to the

‘kiln chamber to support combustion therein
and the rest of said heated air is delivered to
the gas producer.
tion. ﬂ'enerated in the kiln chamber being firved
pass throuﬁ'h the other kiln chamber and -
“thence 111t0 the other regenerator thereby
“heating the latter. Bach regenerator is con-
| nected by valved ports to each kiln chamber, -
‘| so that the products of combustion fr om

‘The products of combus-

elther kiln chamber can be delivered to
elther reﬂenera,tor

t1011 of a kiln embodying my invention; Fig.

2 is'a top plan view; Fig. 3 is a horizontal
“sectlon on substantm]l the lines r—a, F1gs.

"1 and 4: Fig. 4 is a Vertlcal section thl ounh

my 1mplOV6d kiln on substantmlly the lines
y—y, Figs. 2 and 3; F1g.

“‘;tlon on the line a——-cz;:. Tigs. 2 and 3; Fig. 6

5 18 a vertical 5*90-

homzontal section on sub%tantlally the

11119 b—b Tig. 5 I‘lﬂ' 718 a "JBI‘thEﬂ section

011 the hne C—C.

- In the present embodlment of my inven-
tion there are two kiln chambers deSIgnated

65

70

With : this construction
‘the curr ents of air through the regenerators
‘may be reversed as often as need be to se-
| cure_the most economical operation as wﬂl N
be. more fully hereinafter described. '
 Other features of my invention will be
‘more fully set forth in the following de-
_scription and Wﬂl be pomted out 1n the
| claims. - . ..
In the dmwnws, I‘lgure 1is a side eleva-

75
80 .
65
90

99

‘by 8 and 4 respectively, said chambers being

4

‘connected by means of ducts or passages 5.

Fach kiln chamber has at or near its top a

‘charging' opening through which the un-
'. bumed material 1s delwered thereto, and
at or near its bottom a discharging opening
through which the burned material is dis-
charged therefrom, both of said openings
"‘bem(r closed or: sealed during the process of
-*bummcr _
The upper or charging openmg of each 1{111’1.
‘chamber is aeswnated by 6 and 1t 1s closed
a larbel pm tion of the heat umts 111 the fnel | durmﬂ thc bmmno operation by a

smtable

100

105
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ings and lower

as seen in Figs. 1,4, 5 and 6.

930,506

c'ap'-pie(*,e 7. Kach chargihg opening may | plete combustion may take place. The walls

be made substantially air tight by packing

or sealing the cap-piece with clay; sand or
other suitable material. |

the discharging opening of each kiln
1s designated by 8 and it is sealed during the
burning operation by a suitable cover 9,
which 1s herein shown as being supported
on cross-pieces 10. If necessary the dis-
charging opening may be made air tight by
sealing the cover or closure 9 with clay,
sand 12 T 1
may be made in two parts and attached to

rods so ihat the discharging opening may

be opened by separating the tivo parts of

the cover.

Beneath edcli kiln chamber i< :a'_Pit 11

into which the burned material is dis-

charged, each pit being opened at

one, end,;

- By thus employing upper chsfr'ging open-
' r discharging openings the
may be brought into use

action of gravity

~ to assist in the operation of handling the

- quired for charging and discharging each
- kiln chamber is reduced to a minimumn.

material to be burhed, and the labor re-

. The embodiment of the invention herein

30

35

shown 1s adapted for using for fuel coal,

coke, or any other carbonaceous material
~sutable for ga L
‘material in the kiln being accomplished by

gasification, the burning of the

the combustion of the gas generated in a

~suitable gas producer from the carbonaceous
material.

For many reasons I prefer to

- place the gas producer outside of the kiln

40

45

- with a horizontal duct or
50

_55

60

6o

- but as near to it as convenlent so as to avoid
~any loss of the sensible hedt of the gas due
to the radiation of

long flueés. o
- 1he gas producer is aestgnated by 12
and 1s situated just outside of the kiln, as
shown in the drawings. Said producer may
be of any suitable or usual construction, and
1t 1s connected to the kiln so as to deliver
the gas generated therein to either of the
kiin chambers. As herein shown the outlet
13 from the gas producer communicates
with a duct 14, which in turn communicites
or flue 15 extending
along the side of the kiln. Said duct or
flue 15 communicates at one end with a
cross flue 16 adjacent one kiln chamber, and
at the other end communicates with another

cross flue 17 adjacent the other kiln cham-

ber. The flues 16 and 17 each communicate

with downtakes 18 which open at their

lower ends into the ports 19 at which point,
the ous meets the air which 1ntroduced
mmto the kiln chamber and combustion of
the gas begins, the combustion continuing

i the space in the kiln chamber above the

material- therein as the air and eas become
mingled with each other. Additional space
for the commingling of the air and 2as 1S

or other suitable material. The cover 9

20 are provided with ports 21 and the flame

genierated by the combustion of the com-
mingled air and gas enters the kiln chamber
partly through the port 21 and partly over
the abutment 20, thereby CAUSING & more
even burning of the material than if the
flame entered the material from above only.
It will be seen from the d awings that there
are several downtakes 18 arranged side by
sidé and several ports 19, so that the fame
comes 1into the kiln chamber at various
points along its entive side. The ports 21
are protected and the draft prevented from
being clogged or choked by the material n
the kiln chamber by suitable abutments 29
which are built either side ¢f said ports

and which extend into the kiln chamber for

a suitable distance. Each of the downtakes
18 may be clesed by a suitable valve 23 in
the form of a brick or lock, and said
valves 23 are placed over the downtakes or
removed therefrom through suitable aper-
tures 24 in the top of the kiln, said aper-
tures being closed while the kiln is in opéra-
tion by covers 25. These valves are used
to control the distribution of the gas to the
chamber as well as its amount and arve
closed for one kiln chamber when the other
is being fired. _

The . primary ” air which is introduced
mto the gas producer for supporting com-
bustion therein is supplied throueh an inlet
20, and is previously heated by the products
0f combustion issuing from the kil as ivill
be more fully hereinafter described. If de-
sired a suitable steam blower may be used
for forcing the primary air ints the oas pro-
ducer and a simple one is herein lustrated
wherein the inlet 26 is made with the re-
duced portion 28 and a steam-jet pipe 29 is
employed to force the air through said inlet,
sald steam-jet pipe being connected to any
sultable source of steam supply. 1 find it
of advantage to commingle more or less
steam with the primary air, because this not
only veduces the temperature of the PIo-
ducer but also makes a richer gas, but 1f it
18 found that an insufficient amount of steam
is thus admitted to the prunary air througl
the operation of the steam blower T propose
to introduce an added quantity of stenim
through a suitable anxiliary steam pipe 30
which may be connected to any suitable
source of steam supply. The air which is
delivered to the kiln chambBoers to commingle
with the gas therein and to produce COM-
busticn, and the primary air which is deliv-
ered to the gas producer are both preheated
by the
the kiln chamber, thus securing the most
economical use of the fuel. Abstracting the
heat from the waste gasés and returning it

| _ f "into the kiln by prelieating the atr admitted
provided at 191 by the walls 20, so that com- | to the kiln. |

products of combustion issning from

!
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~the port

it to the
1S usumly lost.

whereby said air is preheated. Any suit-
able heat conserving device, such for 1n-

stance as. a reﬂenereter or - a- recupemtor-.-
“may be used ior thne conserving the heat
To illustr: We the prin-
ciple on which 1 my _lnventlen operates, I have
shown the heat conserving device as a re-
f=mei*ator though my 1lwe11t1011 is not lim-
‘Two
are shown  in the drawing and |
_eadih 1S OFf the usual ('hecker worlt COﬂStl‘llC-.:,ﬁ
tion which is adqpted to absorb and give up |
heat from and to a cumem of Das or alr |

a110) the waste oaSes.

lieﬂ to a 1ewenemt01’* fer this pm pose
eenemtor

passing therethrough.
The Ieﬂeeemto

‘JC}_ A t - 'i

32 respectively, ¢

Oi 11,3"5?

chamber.

To eccon"-pllsh this T hat

and each

Ieedme to the etnu‘ :
33 are decs:toneted by 85 and 3

The pome eonnectmg Wlth tl’*e ﬂue
)

valves 3

the flues leading to the kiln chambers.

The VELIT

~ port 43 with the air inlet.

65

T prefer to utilize some- of the hee't in thei_
W"L‘%te ogases to heat the primary air for the

oas producer a,nd eccordmgly m thls em—;;_

930806

) M ” mventlon contemplates "LbStl actmﬂ'f

the he‘lt from the waste gases and remrmnw};_ _'
tiln thereby saving much heat thetg_
‘This 1s accomplished by |
employing a heat conserving device through |
which the waste gases pass “and. which is eof-..;:
censtmeted that the heat in the waste gases

“is abstracted therefrom and is dehwered to
oY ebsomed by the air admitted to the kiln

“dueer.

with a
kiln,
_ends with Vertleal flues 51 and 52 which, in
| turn, communicate at their upper ends w1th'
| flues 33 and 34 respectively. Each of the
suitable
“valve 53 so that either or both ﬁues may be
_opened or closed as desired. YVhere the air
which is heated in the regenerator is being
delivered to the kiln chamber 3 through the
flue 83, the valve controlling the flue 52 will
be closed so that part of the heated air in the
flue 88 will be taken through the vertical |
flue 51, throucfh the ﬂue aO to the inlet 26 of
the gas pmducer '

are d Swneted by 31 fmdf'
and in the preferred form
invention each is arranged so as t>
deliver the heated air therein to elther kiln
shown’ .-
two flues 33 and 34, one of which communi- |
cates with the perts 19 of sne kiln chamber
and the other of which communicates with -
19 of the other kiln chamber.
Both fla eee extend over both 1*'e0e11e1"et01's,“
lue is provided with tw) ports cne
leading to one regenerator and the other |
The ports in the flue |
‘respectively,
and they are. eontrolled by Sﬂltuble vehresf;.

' U7 ﬂnd _))8

“into either

4_ @11@'..
designated by 89 and 40 respectively, and,
.they are controlled by sulteble valves 41 and
42, The valves 42 and 38 are connected to
'meve in unison -but oppositely, and the
and 37 are similarly connected. |
“When one of the valves leading to either re-
‘generating chaz: mber is closed the other valve |
must be opened, and hence one ref“eneraier;
will be connected to one or the other only Iy ot
“Kach
regenerating chamber is connected by a port
43" which ente s the bottom thereof with a |
emtqble valve device 44 by means of which
the direction of the current through the Ie—'___.-'
generating chamber may be: reversed =
' ‘device ¥ have herein: showe 18
~best seen in Fig. 6 and consists. merely of a-
| plve‘ted valve 47 Whlcl"‘ 18- fzdepted to can—_;
nect either port 43 with a passage way 48
leading to the ehlmney or other exhaust ap-.
p‘wﬂtue and to stmilarly connect. tne other'g_.

'mfttemel Wthh
them.

- I may, it demred emp] oV emtable curtains -
jor doors 59° Whleh may be drawn over the
openings to .the pits thereby to partially
These doors or curtains are
_,-preferebly placed above the openings to the
pit and may be drawn down to cover the up-
per part of said openings so that the ar
‘which 1s drawn through the
‘into them near the oround end thus ¢
“against and dlrecthr over any burned ma-
._fter al within the pit. | |
T have herein shmvn ‘mu]mrv ﬂuee 60
A‘Lendmo transversely of each kiln chamber
and loceted beneath the open end of the port

1 .close the same.

: _:'boalmeﬁt of my 11’1ve11t1011 T have shown the
inlet 26 of the gas producer as being con-
nected to the ﬂues 33 and 34, so that part of
‘the heated air in one of eeld flues may be
utilized as the primary air of the gas pro- -
As shown the 1nlet 26 communicates

K|

ue 50 extendmﬂ ]enﬂthW1se of the
and sald flue 50 eommumeetee at 1ts

flies 51 and 52 is controlled by a

~In order to still fu'rther utlhze the heat 1
Lhe fuel, and, therefore to still {urther 11 -

crease the economy 1n the operation of the
kiln I propose to utilize the heat in the
‘burned material which is discharged from
the kiln chamber for partially heatlrm the
air which is subsequently introduced 1nto
the kiln and to the gas producer.
-comphsh this purpose I propose to prexrlde_
means Whereby the air which 1s introduced
regenerator will first be passed
over the heeted lime or other material which
“has been burned and has been discharged
from the kiln chamber.

To ac-

This 1s accom-
plished in the present embodiment of my in-

vention by providing a duct 57 which leads
to the valve device 44, and whlch also .com-.

1 municates with each of the
ports 58, said ports preferably leading into

pits 11 through

80

90

95

100

105

sald p1ts near their top, and being contmlled, .

by suﬂable valves 66. In this way the air
which is delivered to éither regenerator is
drawn through the pits and over any heated
has been. dlschere‘ed 1111:0_

carriesd

19, saad euuhar;r flues being for the purpose

110

11a

pit 18 {:h‘awn |

| -of recelving stray ma aterial which might oet
thrown over the abutments 20 thereby fur-
“ther protectmcr the ports 19 from beoommcr o
clog ged These ﬂues have ehdmo doors G..)

130
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through which such stray material may be

removed. I have also provided my kiln

with soot legs 61 which communicate with
the ends of the flues 15, 16 and 17. The
ends of the flues 16 and 17 are provided with
suitable doors 62 through which they can be
cleaned, and the soot legs 61 at their lower
ends are provided with other doors or open-

1ngs 63 through which the legs themselves |

can be cleaned. The ends of the flue 15 are
also provided with doors or openings 64
through which said flue can be cleaned. In
this way all the flues through which gas

 passes can be readily cleaned.

20

925

30

35

15

50

- passes mto the kiln chamber 8 and as they
commingle combustion takes place, thus
causing a burning of the material in said
chamber.  The hot products of combustion

55

60

In practice T propose to always leave &

will be emptied only to a point a little be-
low the level of the ports 21. 1In chargin

ﬁm
o

each chamber the fresh or unburned mate- |

rial is delivered through the charging open-
ing 6 on top of the bed of burned material

which 1s left in the chamber, in this way a

more uniform burning of the product can
be obtained and the burned lime in the Loi-

tom of the chamber assists in sealing the

discharge opening. | _
The valves of the kiln are shown in the
arawings as they would be if the chamber 3
were being fired and the chamber 4 which
had been previously fired had been dis-

charged, 1ts material falling into the pit

below, and filled with unburned material.
The arrows ¢ indicate the course which the
air takes with the valves arranged as shown
' the drawings, and the arrows ¢ indicate
the course which the primary air delivered
to the gas producer and the gas generated
therein takes. ' '

1t will be seen that the fresh air is admit-
ted to the pit 11 under the curtain 59 through
the pit 58 and fiue 57 to the regenerator 32
through its port 43, and that by passing over
the hot material in pit 11 and through the

- regenerator becomes heated; from the te-

generator 32 the air passes through the
port 36 which 1s opened into the Hdue 383,

and from said flue through the ports 19

where it meets the gas generated in the
gas’ producer. The combined gss and air

pass through the ducts 5 and into the kiln
chamber 4 and through the unburned ma-
terial therein, thereby preheating said mate-

rial. From the chamber 4, the products of

combustion which are still very hot pass

through the ports 9 into the flue 834 and from

~said flue through the port 39 into the regen-

erator 31 thereby heating it. From said
régenerator the products of combustion

‘which 4re mow farrly cool pass to the pas-

sard kiln chamber.

- material in

030,506

sage 48 and thence to the chimney or othet

exhaust apparatus. After the regenerator
2 becones cooled somewhat and the regen-

cvator 31 heated the valves 37, 41, 388, 49,
are reversed and the valves 47 also reversed

| so that the fresh air may be admitted to the

heated chamber 31 and the hot products of
combustion will be delivered to the cooled
regenerator 32, ‘Phis alternation of the re-
generator takes place without changing the
direction of the current in the kiln cham-
ber. DBy thus alternating the regenerators
at appropriate intervals an increasing heat

s g1ven to the air blast during the burning
| _ - 01 any
quantity of burned lime or other material ;
1n the bottom of each ailn chamber, and,
therefore, in discharging each chamber it

k1n-chamber instead of a decreasing
heat as would be the case if the regenerator
cotld not be reversed or alternated during
the burning of any kiln-chamber. While the
preferved form of my invention embodies
this Teature of alternating the regenerators
during the burning of any kiln chamber yet
this 1s not essential to my invention.

When the material in the chamber 3 is
completely burned, the draft through the
exhaust device is taken off from the kkiln,

and the valves or blocks 28 in the flue 16
- are moved to ent off the supply of oas from
- the kiln chamber 3, the discharge opening in
sa1d chamber is then epened, and part of the
| burned material is discharged, the amount of

pirned material retained in said chamber
being suilicient {o come about to the level of
tire ports 21. The said kiln chamber is then
refilled with unburned material through the
charging opening 6, and the cover 7 is closed
anc: sealed. The valves 47 and the slide 53
are then reverzed, the draft turned on to the

Jaln throogh the exhaust deviee, and the

blocks -or valves 23 for the kiln chamber 4
are adjusted, so as to permit the gas to enter
The curtains 59 are re-
versed, as also are the doors or valves 60, so
that the air which is drawn into the heat
conserving device is taken over the hot

- burned material in the pit beneath the kiln
- chamber 3.

- The material in kiln chamber 4 is now
burned, the hot gases of combustion Passing
through the kiln chamber 3, and preheating
the unburned material therein, and then
passing to the heat-conserving device where
the heat in them is abstracted, that it May
be returned to the kiln. While the material
m the chamber 4 is being burned, the cold
the pit Deneath said chamber
mayv be removed, | |

The Torm of heat-conservin o device herein
tlustrated is not essential to my mvention,
a5 any deviee which is adapted to reclaim
from the waste products of combustion the
heat units therein, and veturn the heat units

- to the kiln may be employed without depart-

mg from the invention.
Krom the above it will be seen that, my

| nuproved kiln is so constructed as to utilize
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as ffu as poesﬂ)le ell the heat units’ .111 the
fuel, those which pass out of the kiln cham- --;

ber with the products of combustion being

reclaimed by the manner in Whlch the heat'-

CONSErving device i 1s used. -

Various chano es 1 the constl uct1on of the-
device may be. made Wlthout denertme from'

 the invention.

15

meg fully descrlbed my 111Ve11t1011, What

I claim as new and desue to secure by Let-—

ters Patent is:—

1. In a kiln, two sep‘tmte 1{1111 ohmmbersf
_commumcwtmo with each other eaoh oham— ?
ber having an upper chfx,rmno opening,

a lower dlsclml ging opening, means to nox-
mally close sa1cl openings,. ,means to deliver
alr and gas to either kiln-chamber at will,

and means to abstract f from the waste prod §
uets of combustion the he‘mt therem, and re-
20 o “ |

furn it to the kiln.

2. In a kiln, two Sepeicefe 1{111’1 ohomberq_

-_commumcatmo with each other, a gas pro-

25
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cducer connected to

ducte or fiues to: dehver-

| 3. in a kiln, tw

ohamber

5. In a kiln, two Sepamte k1111 cha,mbere *
armnged side by side and having permanent
communication with - each other ‘through-
their adjacent sides, a flue 16‘1d1n0 to eaoh_'
“kiln chamber on. the opposite side, an ex- .

haust device, means to connect the. exhaust.
55

device Wlth elther of said flues, and means

to deliver air and gas to the other flue.
- 6. In a kln, two sepmrate 1{1111-cha,mbers_ :
- communicating with each other, a gas pro-.
- ducer, means to deliver the gae ‘produced
thereby to either kiln chamber, a heat con- |
- serving device to -abstract heat from the
products of combustion issuing from the
kiln chambers means to pass'a current of air
through said heat conserving device, where-
'by Sald air 1s heated and means to delwer,-

and -

separa,te L1111 olmmbels*
' '”unommc‘htmo with each other, two reoen-?'
crators, means to cause a. current of air to |
Ppass thr ough one regenerator then through
the kiln chambers in succession. and to, cause
the products of combustion to pass through
the other regenerator, a gas producer, meane;f
to deliver the oas Pr oduced thereby to either
kiln chamber at will, and means to- deliver
to the gas producer part of the air heated in
the regener ator thfmt dehvers *'1,11" to the 1{1111_-
| cl:mnbcre | .

4. Ina 111111 hvo 1{111’1 clnmbore 11*1'111&0(:1'
_' 51{10 by side Lmo.l hwmo perm.;ment Com-
munication with each otﬂel said kiln having
flues connected to each kﬂ]’.’l chamber on theli'-
“outer side thereof, an exhaust device adapted
to ke connected to the flue leading to either
kiln chamber, and means to deliver air and
‘gas to the- ﬂue 1eadmﬂ* to the other 1{1111:

__- .t

deliver. gas to either |
chamber at will, air heetmg means, and
part of the hea;tedf-]
- alr to one of the 1{111’1 cha,mber zmd part to’_;f
the gas producer. ' B

__"co'rnmumce‘tmo 'Wlth each other

,;commumca,mw "with each other,
_serving device, means to connect sald heat
conservmg device to either kiln chamber, and
| means to reverse the current through said
‘heat-conserving device without r reversing the.
j-current through the kiln chambers. =~
~11lcIna 1{1111 two separate kiln chambers
.f_oommumcotmo with each other,
chamber hzwmﬂ a flue oommumcetmo there-
‘with, a heat-conserving device, and a ,valved.
passage COIlIlECtlHO' each flue and sald heat-
_conserving device Whereby the current can
“be I'eversed in the heat-conserving
’VlthOU.JE reversing it in the kiln chamber

11d part to the kiln chamber.
In Q- 1{1111 two connected 1{1111 chambers

8. In a kiln, two connected kiln chambers,

a, gas producer' means to connect the gas
producer to either kiln chamber
erators, and means to connect each regener-
| ;ator'to either kiln chamber.

, Lwo regen-

9. Ina 1{1111 two connected Ik1ln- chambers

means to delwer oas and air to either 1{:1111w
chamber, two 1*'eﬂe11erato:ts, each connected
to both 1{1111 chambers, and means to reverse .
the direction of the current through each

regenerator without reversing the direction

;of current through the kiln chambers.

3

pﬂl‘t of sald heated air to the gas ploducer_

';. means to. delwer oas and air to either klln' :
“¢hamber, and a regenemtor communicating
with eaoh kiln chamber ‘whereby the air ad-
‘mitted to one kiln chamber is drawn through
| one regenerator.and the products of combus-
| tion are passed through the other kiln
| chamber and the other reoenemtor
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10. In a kiln, two separate kiln chambers )

a, heat-con-

dewce

12. In a kiln, two separate kiln chambers

device without reversing the

13. In a kiln, two separate kiln chambers

'_commumoatmg with each’ other, two regen-
-erators, means to connect each _regenerator
to - elther kiln chamber without rever SINg
_the direction of current ihrouo}l the 1{1]11
| chambers -

14. In a klln two sepqrate klln chambers

;7:_comn'1111'110at1110 with each other, each kiln
~chamber hamnﬂ a flue communicating there-
with, two reﬂ‘enerators, and means to connect

each kiin

a 2as pPro-
“ducer, means to connect said ])1 oducer to
.'_='e1the1 kiln chamber, each kiln chamber hav-
‘g a flue connected thereto, a heat-conserv-
5;:11:1& dev ice connected to both flues, and means
1o reverse. the direction of the current 1 the
‘heat-conserving
| dlreotlon of the current in the kiln ehamber

90

100

105

110

115

120

each regenerator with either flue without

‘reversing the direction of current through
‘the kiln chamber.

15. In a kiln, two separfmte kiln chambers

| oommumoatmg w1’rh each other, a gas pro-
~ducer, means to connect said gas producex
to either kiln chamber, each kiln chamber
-Ilavm
| eratore, end means to connect each regen-

a flue connected thereto, two regen-
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“chambers. |

each chamber
opening and a lower discharging opening,

&

erator to either flue without changing the !

direction of the current through the kiln
_16. In a kiln, a plurality of separate kiln
chambers communicating with each other,
having an upper charging

- means to maintain said openings ciosed while

190

15

the kiln is in operation, means to supply
gaseous fuel to one chamber, and means to
withdraw the products of combustion from
ancther of said chambers.

17. In a kiln, a kiln chamber, ports com-

- municating therewith through which gas or

air may be delivered thereto, and an auxil-

lary flue or chamber beneath the open end

of said ports to catch stray material and

~ prevent the ports from being clogged.

20

..25_

18. in a kin, a kiln chamber, a gas pro-
cducer, a flue connecting the gas producer

with the kiln chamber, and a soot leg con-
necting with the said flue.

19. In a kiln, a kiln chamber having a pit
beneath the same into which the burned ma-
terial may be discharged, a flue connecting
with said kiln chamber to deliver air there.

to, said flue communicating with the pit
‘whereby the air delivered to the kiln cham-

- ber is drawn through the pit.

30

10

45
" bers, a’ gas producer, means to deliver gas |

- 20. In a kiln, a kiln chamber, having a pit
beneath said kiln chamber into which the
burned material may be discharged, a re-
generator connected to said kiln chamber,
anct a flue connecting the regenerator with
the pit whereby the air delivered to the kiln

~chamber 1s drawn through the pit and re-
generator. - | |

2L In a kiln, a kiln chamber, a gas pro-
clucer communicating therewith to deliver
gas thereto, means to deliver air to said
chamber, means to utilize the waste heat

“1ssulng- from said kiln to heat said alr, and
‘means to commingle with the heated air

regulated quantities of steam. - |
- 22. In a kiln, two connected kiln cham-

produced therein to either kiln chamber,

~means to deliver heated air to either kiln

[
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chamber, and means to commingle regulated
quantities of steam with the air prior to its
delivery to the kiln -chamber. o

23. In a kiln, a kiln chamber provided

with draft-ports, and bafile-blocks or abut-

ments between said ports to prevent their

being clogged. - _
24. In a kiln, two connected kiln chambers

each having in its side ports through which

the gaseous fuel is admitted and from which

the products of combustion escape, and a

baitle-block or abutment at the side
port to protect it.

of each

25. In a kiln, a kiln chamber provided
with draft-ports having sloping bottoms,
and bafile-blocks or abutments adjacent said:

ports to prevent their being clogged.

- 26. In a kiln, a kiln chamber, a pit into
which burned material from said chamber
may be discharged, a flue connecting with
the kiln chamber to admit air thereto, said

fiue communicating with the pit, whereby

the air which is admitted to the kiln cham-

ber 1s drawn through the pit and heated by

the hot burned material therein.

2(. In a kiln, a kiln chamber, a pit into
whieh the burned material in the kiln cham-

ber may be discharged, a flue to admit air to
sald chamber, a heat-conserving device con-
nected with the flue and also connected with
the pit, whereby the air which is admitted
to the kiln chamber is taken from the pit
and through the heat conserving device.

28, In a kiln, a kiln chamber, a pit ar-

ranged to receive material therefrom, a cur-

taw for partially closing the door of the pit,

satd pit having communieation by means of

- a_flue with the kiln chamber, whereby the

air which is admitted to the kiln chamber is
drawn through the pit. ' - '

- In testimony whereof, I have signed my

name to this specification, in the presence of
two subscribing witnesses. '

ARTHUR E. TRUESDELL.

- Witnesses:
K. ;. TrugespeLL,

A. VW. Frixr.
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