A, E. TRUESDELL,

KILRN,
" APPLICATION FILED AUG.9, 1905,

00w -
S &
oy
=7
s & o8
Q= it gk L S
= = |
2 €9 r—-—szzzmmoozzd
= |
& T
68
e
i

£
. o  m—
© 14 . k\
=) e

2 b

o
E Bt e i e S a

RS, WASHINGTON, Lt G

LITHOGRAPHES

NDRESY.B. GRAHAM CO., P



T

A. E. TRUESDELL.
KILN,
_ APPLIOATION FILED AUG. 9, 1905,

Patented Aug. 10, 1909.

7SHEETS—SHEET 2.

930,508,

_Z:-’c'f. 2.

a
syl

¢
/]

; o : . ‘ Lreverelo 7 .
%C./:MW -

Clrtfceer Z’. TrmM’

ANDREW, B, GRAHAM CO. PHOTO-LITHOGRAPHERS, WASHINGTON, 0. C.



7 SHEETS~BHEET 3.

Patented Aug. 10, 1909.

KILN.

A. E. TRUESDELL.
APPLIOATION FILED ATG. 9, 1006,

ANDREW. B. GRAMAM GO, PHOTO-LITHOGRAPHERS, WASHINGTON, D, C.

930,5086.

9
A W.M lllllll D A A
of
I6F 4 4 2 P 7OF
T5F . 4 §
NN"... ? == ! 14
F& il 4 . m % m o |
_NN e e %
b 2 ' N\ = 22 s
7] , R 7% 1 22
] . , 2f
il L k) , A
Sive(teag co B
\ /. N //./7 N //////7 ]
RN MMM
N B EPUNE SIS T ooT
J__m oulu gl peh L Lgeld
I LA AL A , |
.......... 44~ vy )




A. E. TRUESDELL.

KILN,
APPLIGATION FILED AUG. 9, 1906.

7S8HEETR—SHEET ¢,

Patented Aug. 10, 1909.

930,508.

-9
%
%

%

%
9
¢
%)
%

<~
. 4 N
7 4 /
V227

7,
2
2
%
%)
Y%
/)
%)
7,
N

Ny
7, N 7 Wvl
ANNE &
NN H
%l\mv/////y//mllw \\\. > =
N
NN \\ N1
7, YU -7
OO AN
Ve VA




T NN T

A. E. TRUESDELL.

930,5086.

KILN,

APPLIOCATION FILED ATG, 9, 1905.

Patented Aug. 10, 1909.

7 SEEETS—SHEET 5,

N

8 o 3 '=’ :
9 77 i
$ //1.“\.}‘ 1R X
V2 o R E \
\_Q & %\\Rj\\\\-\ glllllllll H .\ §
N v X
Q I//¢§ 1 9 B> s
?x\\\\\\<k<\§ - \ | A N
I WS
e 1] Y A
7/\ =) 4N
/% T8 '
/&\\\\\\\\\\\\\\\\\\\\\\\\\\\\, N S
722, IR
1P sl
' %
o | } ////
IR
bress es. , - J—— _I'n:;::;&aﬁ?r
W CLamforst é o) e g
. oy .

AHOREW. B. GRANAM CO., PHOTO-LITHOGRAPHERS, WASHINGTON, D. .



A. E. TRUESDELL,

KILN, -
APPLIOATION FILED AUG. 9, 1905, ’
930,506. Patented Aug. 10, 1909.
b ) 7 SHEETS—SHEET 6.
N
R
> s
R,
Re
>
N
(~ N
Q
&y ‘ '§~5 9, “g ;.'g,
,*.Q(
RS X 0 R
7 RN > :
s g
N 3
Ky
W
N

ANDREV. B. GRAHAM CO., PHOTO-LITHOGRA \PHERS. WASHINGTON; D. €.



mﬂ . Qm.Qh. - b2 g2 92 d - k ~ M%
— & . v \ . .
= q Y Z YUPBo :
E , K Rak | K
w . 7 / %\\\\& \
SE S o n///\\i\“/\s § m
B & ///;/////Nﬂ ) /m/“,,. % \-\\W\W\m\“\m\\\\l\\\v\\\\\\ m\\\\\\\\\\\\\\\\ﬂl \\\\\\\\m
i NN N\ ) s
< m € \ ‘ NN \ m e o |
& e N Ea . o
T .
o § S X
Qo m .
: L
3 BN
| N <

ANDREW. B. GRAHAM COQ. PHOTO-LITHOGRAPHERS, WASHINGTON, D. C,



10

15

20

25

30

35

40

45

50

UNTITED STATES PATENT OFFICE.

ARTHUR E. TRUESDELL, OF PITTSFIELD, MASSACHUSETTS.

KILN.

No. 930,508.

To all whom it may concern:
Be it known that I, Arraur. E. Trums-
DELL, a citizen of the United States, residing

-at Pittsfield, county of Berkshire, and State

of Massachusetts, have invented an Im-
provement in Kilns, of which the following
description, in connection with the accom-
panying drawing, is a specification, like nu-

merals on the drawings representing like’

parts. ) o

This invention relates to that type of
kiln wherein a moderate burning. tempera-
ture is essential (a lime kiln being a good
example of this type of kiln) and the prin-
cipal object of my invention is to provide a
novel kiln of this type in:which gas can be
successfully and economically used for burn-
ing the material in the kiln. ‘Since & suit-
able gas may be derived from a large variety
of  carbonaceous material, such’a kiln pre-
sents a great advantage-over the ordinary
type of kiln where only one class of fuel
may be used. - S

In order to obtain the desirable moderate
burning temperature I provide means for
regulating the supply of air and gas to the
kiln chamber, thereby producing a flame of
the required temperature.

In order to obtain economy. in the opera-
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 fresh rock,
thereby preheating the rock before burning,
and I also pass these products of combustion
through a heat conserving device before de-
livering them to the stack or other exhaust
device, which heat conserving ‘device arrests
or extracts the heat units in the products of
combustion whereby they may be carried
back into the kiln and utilized.

When the gas used as fuel is produced in
a suitable gas producer associated with the
kiln, T propose to draw from the heat con-
serving device the air used in the gas pro-
ducer for gasifying the fuel. In a kiln em-
bedying my invention, therefore, the heat
in the products of combustion after they are
discharged from the kiln chamber being
fired is-utilized for preheating the rock, pre-
heating the air delivered to the kiln cham-
ber being fired, and also preheating the air
delivered to the gas-producer.. In this way
a larger portion of the heat unitsin the fuel

Specification of Letters Patent.
Application filed August 9, 1905.

Patented Aug. 10, 1809.
Serial No. 273,413.

being fired is utilized than in kilns of the
usual forms.

In the ‘embodiment of invention

my

| herein shown there are two connected kiln

chambers and the heat: conserving device is
in:the form of two regenerators. In opera-
tion the air introduced in the kiln is heated
by passing it through one regenerator, and
part of such heated air is delivered to the
kiln chamber to support combustion therein
and the rest of said heated air is delivered to
the gas producer. The products of combus-
tion generated in the kiln chamber being fired

55

60

65

pass through the other kiln chamber and -

thence into the other regenerator thereby
heating the latter. Each regenerator is con-
nected by valved ports to each kiln chamber,
so that the products of combustion from
either kiln chamber can be' delivered to
either regenerator. With this  construction
the currents of air through the regenerators
may be reversed as often as need be to se-
cure the most economical operation as will
be more fully hereinafter described.

Other features of my invention will be
more fully set forth in the following de-

 scription and will be pointed out in the

claims. ,

. In the drawings, Figure 1 is a side eleva-
tion of a kiln embodying my invention; Kig.
2 is'a top plan view; ¥ig. 3 is a horizontal
section on substantially the lines »—u, Figs.
1and 4; Fig. 4 is a vertical section through

.my improved kiln on substantially the lines

y—y, Iigs. 2 and 8; Fig. b is a vertical sec-
tion on the line ¢—0a, Kigs. 2 and 3; Fig. 6
is a horizontal section on substantially the
line b—b, Fig. 5; Fig. 7 is a vertical section
on the line e—¢.

In the present embodiment of my inven-
tion there are two kiln chambers designated

by 8 and 4 respectively, said chambers being

connected by means of ducts or passages 5.
Each kiln chamber has at or near its top a
charging' opening through which the un-
burned material is delivered thereto, and
at or near its bottom a discharging opening
through which the burned material is dis-
charged therefrom, both of said openings

being closed or-sealed during the process of

burning.

The upper or charging opening of each kiln
chamber 1s designated by 6 and it is closed
during the burning operation by a suitable
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cap-piece 7. Fach charging opening may
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
is designated by 8 and it is sealed during the
burning operation by a suitable cover 9;
which 1s hevein 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 or other suitable material. . The cover 9
may be made in two parts and attached to
rods so that the discharging opening may

be ‘opened by separating the tivo parts of

the cover. , :

Beneath eachi kiln chamber is a pit 11
into which the burned material is dis-
charged, each
as seen in Figs. 1, 4, 5 and 6. i
. By thus employing upper charging open-
ings and lower discharging openings’ the
action of gravity may be brought into use
to assist in the operation of handling the
material to be burned, and the labor re-
quired for charging and discharging éach
kiln chaniber is reduced to a minimum.

The embodiment of the invention herein
shown is adapted for using for fuel coal,
coke, or any other carbonaceous material
suitable for gasification, the burning of the
material in the kiln being accomplished by
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
but as near to it as convenient so as to avoid
any loss of the sensible heat of the gas due
to the radiation of long flues. o
. The gas preducer is designated by 12
and is situated just outside of the kiln, as
shown in the drawings. Said producer may
be of any suitable or usual construction, and
it is connected to the kiln so as to deliver
the gas generated therein to either of the
kiln chambers. As hereinn shown the outlet
13 from the gas producer communicates
with a duet 14, which in turn communicates
with a horizontal duct 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 énds into tlie ports 19 at which point
the gis meets the air which introdiuced
into the. kiln chamber and combustion of
the oas begins, the combustion continuing
in the space in the kiln chamber above the
material therein as the air and gas become
mingled with each other. Additional space
for the commingling of the air and gas is
provided at 191 by the walls 20, so that com-

pit being opened at one_end;

930,506

plete combustion may take place. The walls
20 are provided with ports 21 and the flame
generated 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 a more
even burning of the material than if the
flame entered the material from above only.
It will be seen from the drawings that there
are several downtakes 18 arranged side by
sidé and several ports 19, so that the fame
comes into 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 matérial in
the kiln chamber by suitable abutments 29
which ave built either side of said ports
and which extend into the kiln chamber for
a suitable distance, Each of the downtalkes
18 may Dbe clesed by a suitable valve 23 in
the form of a biick 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 whilé 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 are
closed for one kiln chamber when the other
is being fired. ‘

The . primary ™ air which is introduced
into the gas producer for supporting com-
bustion therein is supplied through an inlet
26, and is previously heated by the products
of combustion issuing from the kiln as will
be more fully hereinafter described. If de-
sired a suitable steam blower may be used
for forcing the primary air ints the &as pro-
ducer and a simpie one is herein illastrated
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
suitable source of steam supply. 1 find it
of advantage to commingle more or less
steam with the primary air, because this nof
only veduces the temperature of the pro-
ducer but, also makes a richer gas, but 1f it
1s found that an insufficient amount of steam
is thus admitted to the primary air througlh
the operation of the steam blower I propose
to introduce an added quantity of steam
through a suitable auxiliary stéam pipe 30
which may be connected to any suitable
source of steam supply. The air which is
delivered to the kiln chambers to commingle
with the gas therein and to produce com-
bustion, and the primary air which is deliv-
ered to the gas producer are hoth preheated
by the products of combustion issuing from
the kiln chamber, thus securing the most
economical se of the fuel. Abstracting the
heat from the waste gasés and returning it
“into the kiln by prelieating the air admilted
to the kiln.
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My invention contemplates abstracting’

the heat from the waste gases and returmnrf
it to the kiln thereby saving much heat that
is usuaily lost. This is accomplished by
employing a heat conserving device through
which the waste gases pass “and which is so
constructed that the heat in the waste gases
is abstracted therefrom and is delivered to
or absorbed by the air admitted to the kiln
whewby said air is preheated. Any suit-
able heat conserving device, such for in-
stance as a reoenerator or.a recuperator,
may be used ior thus conserving the heat
and the waste gases. To illustrate the prin-
ciple on which 1 my invention operates, I have
shown the heat conserving device as. a re-
geherator, thiugh my invention is not lim-
ited to a 1e<venemtor for this purpose. Two
lu»enera\tor~ are shown in the drawing and
ench is of the usual checker work. construc-
tion which is adapted to absorb and give up
heat from and to & current of gas or air
passing therethrough.
The regenerators are designated by 31 and
espectively, and in the preferred. form
of my invention each is arranged so as
deliver the heated air therein to elth"'l' kiln
chamber.  To accomplish this I have shown
two flues 33 and 34, one of whieh communi-
cates with the ports 19 of sne kiln chamber
and the other of which communicates with
the ports 19 of the other kiln  chamber.
Both flues extend over both" regenerators,
and each flue is provided with tw> ports one
leading to one regenerator and the: other
leading to the other. The ports in the flue
33 are deelonated by 35 and 36 respectively,
and they are controlled by suitable valves
37 and 38.

The porus connecting with the flue 34 are
designated by 39 and 40 respectively, and
they are confrolled by suitable valves 41 and
42, The valves 42 and 38 are connected to
move in unison -but’ oppositely, and - the
valves 39 and 387 are similarly ‘connected.
When one of the valves leading to either re-
generating chamber is closed the other valve
must be opened, and hence one regenerator
will be connected to ene or the other only of
the flues leading to the kiln chambers. - Each
regenerating chamber is coninected by a port
43 which enters the bottom thereof with-a
suitable valve device 44 by means of -which
the direction of the current through the re-
generating charber may be reversed.

The valve device T have herein shown- is
best seen in Fig. 6 and consists merely of a
pivoted valve 47 which is- adapted: to con-
nect either port 48 swith a.passage way 48

N
){//

leading to the chimney or other exhaust ap-
p‘u"ltuq and to similarly connect. the other:

port 43 with the air inlet.
T prefer to utilize some of the heat in the
waste gases to heat the primary air for the

gas producer, and ‘accordingly in this em--

2]

bodiment of my invention I 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 sald flues may be
utilized as the primary air of the gas pro- ;

ducer. As shown the inlet 26 communicates
with a flue 50 extending. lengthwise of the
kiln, and said flue 50 communicates at its
ends with vertical flues 51 and 52 which, in
turn, communicate at their upper ends with
flues 33 and 34 respectively. Kach of the
flues 51 and 52 is controlled by a suitable
valve 58 so that either or both flues may be
opened or closed as desired. - Where the aiv
which is heated in the regenerator is being
delivered to the kiln chamber 3 through the
flue 33, the valve controlling the flue 52 will
be closed so that part of the heated air in the
flue 383 will be taken through the vertical
flue 51, through the flue 50 to the inlet 26 of
the gas producer.

In order to still further utilize the heat in
the fuel, and, therefore, to still further in-
crease the economy in the operation of the
kiln I propose to utilize the heat in the
burned material which is discharged from
the kiln chamber for partially heatlno the
air which is subsequently introduced into
the kiln and to the gas producer. To ac-
complish this purpose I propose to provide
means whereby the air which is introduced
into either regenerator will first be passed
over the heated lime or other material which
has been burned and has been discharged
from the' kiln chamber. This is accom-
plished in the present embodiment of my in-
vention by providing a duet 57 which leads
to the valve device 44, and which also .com-
municates with each of the pits 11 through
ports 58, said ports preferably leading into
said pltS near their top, and being contlolled
by suitable valves 66. In this way the air
which is delivered to either regenerator is
drawn through the pits and over any heated
material which has been discharged into
them.

- I may, if desired, employ suitable curtains
or doors 59° Whlch may be drawn over the
openings to the pits theveby to partially
close the same. These doors or curtains are
preferably placed above the openings to the
pit and may be drawn down to cover the up-
per. part of said openings so that the air
which is drawn through the pit is drawn
into them near the ground and thus carried
against. and dlrectly over any burned ma-
terial within the pit.

I have herein shown auxiliary flues G0
extending transversely of each kiln chamber
and located beneath the open end of the port
19, said auxiliary flues being for the purpose
of receiving stray material which might get
thrown over the abutments 20 thereby fur-
ther protecting the ports 19 from becoming
clogged These flues have sliding doors 65
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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-
ings 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:

In practice I propose to always leave o

in the bottom of each kiln chamber, and,
therefore, in discharging each chamber it
will be emptied only to a point a little be-
low the level of the ports 21. In charging
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 is left in the chamber, in this way a
more Uniform burning of thie product can
be obtained and the burned lime in the bot-
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, its 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
‘n the drawings, and the arrows e indicate
the course which the primary air delivered
to the gas producer and the gas generated
therein takes.

It 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 ie-
gemerator 32 the air passes through the
port 36 which is opened into the #ue 33,
and from said flue through the ports 19
where it meets the gas generated in the
gas pioducer. The combined gas and air
passes into the kiln chambér 3 and as they
takes place, thus
causing a burning of the material in said
chamber.  The hot products of combustion
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 84 and from
said flue through the port 39 into the regen-
erator 31 thereby heating it. From said
régenerator the products of combustion
which are mow fanly cool pass to the bas-

930,506

sage 48 and thence to the chimney or other
haust apparatus. After the regenerator
becomes cooled somewhat and the regen-
evator 31 heated the valves 37, 41, 88, 49,
ave 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. This alternation of the re-
generator takes place without changing the
divection of the current in the kiln chami-
ber. By thus alternating the regenerators
at appropriate intervals an Increasing heat
is given to the air blast during the burning

SV e

X

ot any kiln-chamber instead of a decreasing
quantity of burned lime or other material

heat as would be the case if the regenerator
could not be reversed or alternated during
the burning of any kiln-chamber. While the
preferred form of my invention embodies
this feature of alternating the regenerators
during the burning of any kiln chamber yet
this is not escential to my invention.

When the material in the chamber 3 is
completely burned, the draft through the
exhaust device is taken off from the kiln,
and the valves or blocks 28 in the flue 16
are moved to eut off the supply of gas from
the kiln chamber 3, the discharge opening in
said chamber is then opened, and part of the
burned material is discharged, the amount of
burned material retained in said chamber
being sufficient to come about to the level of
the ports 21. The said kiln chamber is then
refilled with unburned material through the
charging opening 6, and the cover 7 is closed
and sealed. The valves 47 and the slide 53
are then reversed, the draft turned on to the
liln throngh the exhaust device, and the
blocks or valves 23 for the kiln chamber 4
are adjusted, so as to permit the gas to enter
said kiln chamber. The curtains 59 are re-
versed, as also are the doors or valves 66, 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 8, 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
in the chamber 4 is being burned, the cold
material in the pit beneath said chamber
may be removed.

The form of heat-conserving device herein
illustrated is not essential to my invention,
28 any device which is adapted to reclaim
from the waste products of combustion the
heat wnits therein, and return the heat units
to the kiln may be employed without depart-
ing from the invention.

From the above it will be seen that my
tmproved kiln is so constructed as to utilize
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as far as possible all the heat units in the

fuel, those which pass out of the kiln. cham-
ber with the products of combustion being
reclaimed by the manner in which the heat
conserving device is used.

Various chanoes in the construction of the
device may be made without departing from
the invention.

Having fully described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:—

1. In a kiln, two separate kiln chambers

communicating with each other, each cham-
ber having an upper charging opening, and
a lower dischar ging opening, means to nor-
mally close said openings, means to deliver
air and gas to either kilu-chamber at will,
and means to abstract from the waste prod-
ucts of combustion the heat therein, and re-
turn it to the kiln.

2. In a kiln, two separate kiln chambers
communicating with each other, a gas pro-
ducer connected  to deliver. - gas to either
chamber at will, air he wtmg means, and
duets or fiues to deliver part of the heated

air to one of the kiln chambers and part to

the gas producer:.

3. In a kiln, two separate kiln chambers

\nnmumcmtlno with each other, two regen-
erators,- means to cause a current of air to
pass through 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, means
to deliver the gas pr oduced thereby to either
kiln chamber at will, and means to- deliver
to the gas producer part of the air heated in
the 1eoene1ator that delivers air to the kiln
chambers.

4. In a kiln, hvo kiln charabers arrs anged

side by side and having permanent com- .

munication with each otner said kiln having
flues connected to each klln chamber on the
outer side thereof, an exhaust device adapted
to be connected to the flue leading to either
kiln chamber, and means to deliver air and
gas to the flue leading to.the other kiln
chamber

In a kiln, two separate kiln chambers
arra,nged side by side and having permanent
communication” with - each other through
their adjacent sides; a flue 1e‘1d1n0 to each
kiln chamber on. the c¢pposite side, an ex-
haust device, means to.connect the exhaust
device with either of said flues, and means
to deliver air and gas to the other flue.

6. In a kiln, two separate: kiln-chambers
communicating with each other, a gas pro-
ducer, means “to deliver the gas ‘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 said air is heated, and means to deliver

part of said heated air to the gas producer
nd part to the kiln chamber.,

.-In a kiln, two connected kiln chambers,
means to deliver gas and air to either kiln
chamber, and a regenerator eommunicating
with each 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 reoenerator
8. In a kiln, two connected kiln chambers,

'8 .gas producer, means to connect the gas

producer to either kiln chamber, two regen-

erators, and means to connect each regener-

ator to either kiln chamber.

9. In a kiln, two conneeted kiln-chambers,
means to deliver gas and air to either kiln-
chamber, two regenerators, each connected
to both kiln chambers, and means to reverse
the direction of the current through each
regenerator without reversing the direction
of current through the kiln chambers.

10.. In a klln, two separate kiln chambers
communicating with each other, a heat-con-

serving. dev1ce, means to connect said heat

conservmg device to either kiln chamber, and
means to reverse the current through said
heat-conserving device without reversing the
current through the kiln chambers.

11, Ina kiln, two separate kiln chambers
communicating with each other, each kiln
chamber havmo a flue commumcatmo there-
with, a heat-conserving device, and a L valved
passaoe connecting each flue and said heat-

conserving demce whereby the current can

be reversed m the hea+ -conserving -device

without reversing it in the kiln chamber

12. In a kiln, two separate kiln chambers
communicating with each other a gas pro-
ducer, means “to connect said pmducer to
cither kiln chamber, each kiln chamber hav-
ng a flue connected thereto, a heat-consevv-
ing device connected -to both flues, and means
to reverse the direction of the current in the
heat-conserving device without reversing the
direction of the current in the kiln chamber.

13. In a kiln, two separate kiln chambers
communicating with each other, two regen-
erators, means to connect each.regenerator
to - either kiln chamber without reversing
the direction of current through the kiln
chambers.

14. In a kiln, two separate kiln chambers
communicating with each other, each kiln
chamber havmo a flue commumcatmg there-
with,two reO‘enerators, and means to connect
each’ regenerator with either flue without
reversing the dirvection of current through
the kiln chamber.

15. In a kiln, two separate kiln chambers
communicating with each other, a gas pro-
ducer, means to connect said gas producer
to either kiln chamber, each kiln chamber
having a flue connected thereto, two regen-

-erators, and means to connect each regen-
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erator to either flue without changing the
direction of the current through the™ kiln
chambers. '

16. In a kiln, a plurality of separate kiln
chambers communicating with each other,
each chamber having an upper charging
opening and a lower discharging opening,
means to maintain said openings closed while
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.

18. In a kiln, a kiln chamber, a gas pro-
ducer, 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.

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,
and a flue connecting the regenerator with
the pit whereby the air delivered to the kiln
chamber is drawn through the pit and re-
generator. '

21. 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
issuing: from said kiln to heat said air, and
means to commingle with the heated air
regulated quantities of steam.

22. In a kiln, two connected kiln cham-

“bers, a’ gas producer, means to deliver gas

produced therein to either kiln chamber,
means to deliver heated air to either kiln

930,506

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

23. In a kiln, a kiln chamber provided
with draft-ports, and baffle-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
baflle-block or abutment at the side of each
pert to protect it.

25. In a kiln, a kiln chamber provided
with - draft-ports having sloping bottoms,
and baffle-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
flue communicating with the pit, whereby
the air which is admitted to the kiln cham-
ber is drawn through the pit and heated by
the hot burned material therein.

27. In a kiln, a kiln chamber, a pit into
which the burned material in the kiln cham-
ber may be discharged, a flue to admit air to
said 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-
tain for partially closing the door of the pit,
said 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 subseribing witnesses.

ARTHUR E. TRUESDELI.

Witnesses:

E. G. TrugsperLL,
A.W. Fraxt.
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