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UNITED STATES PATENT OFFICE.

WILLIAM\ DRAYTON, OF SHAWNEE, 0HIO.

- KILN.

Application filed August 29, 1910, Serial No.
7o all whom it may concern: ;

Be it known that I, WiLrLiam DRAYTON, &
citizen of the United States, and a resident

of Shawnee, in the county of Perry and .

State of Ohio, have invented a new and Im-
proved Kiln, of which the following is a
full, clear, and exact description. C

Among the principal objects which the
present invention has In view are: to provide
a kiln having a tunnel-like structure, con-
structed and arranged to convey material
being handled through the said kiln by sta-
tions; to provide a plurality of platforms
portably arranged to carry the material be-

ing handled; to provide a system of seals to

prevent the admission of heat to the metal
frame and rotating parts of the above men-
tioned platforms; to provide a plurality of
portable partitions arranged in conjunction
with the above mentioned platforms to con-
fine the heat within certain areas; to pro-
vide a heat circulating and transfer system
whereby the heat units are utilized to the
greatest advantage; to provide an air circu-
Tating system for the kiln whereby is pre-
vented the pocketing of air; to provide a
burning system employing producer gas fuel
and means for mixing burned atmospheric
air; and to provide portable platforms hav-

ing a structure adapted to resist heat of a
degree higher than that required for the

burning of the material being handled.

One embodiment of the present invention
is digelosed in the structure illustrated in the
accompanying drawings, in which like char-
aclers of reference denote corresponding
parts in all the views, and in which—

Figure 1 is a fragmentary view in hort-

zontal section, showing the arrangement of |

a portion of a kiln constructed and arranged
in accordance with the present invention;
Fig. 1* is a fragmentary view' on similar
plane, forming a portion of the general plan
of the kiln in conjunction with that shown
in Fig. 1; Fig. 1" is a continuance of the
view shown in Fig. 1*; Fig. 1°¢ is a contin-
wance of the view shown in Fig. 1°; Fig. 2
is a longitudinal vertical section of a station
formed in the kiln; Fig. 8 is a detail view,
n an enlarged seale andm horizontal section,
taken on the line 3—3 in Fig. 2, showing the
construction and arrangement of one of the

portable platforms; Fig. 4 is a vertical cross |

section, taken on the line 4°—4%; 454
ge_4¢; in Figs. 1, 1%, and 1”, showing the ar-
rangement of the supporting platform and
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the tunnel kiln in conjunction with a gas
producer plant and delivery duct therefor;
Fig. 5 is a detail view, on an enlarged scale,
taken on the line 5—b5 in Fig. 1%, showing the
construction and arrangement of one of the
portable partitions and the filling members
therefor used in conjunction with the tun-
nel; Fig. 6 is a detail view, on an enlarged
scale and in vertical section, showing the
construction and arrangement of a sand seal
for preventing the leakage of air from the
delivery ducts; Fig. 7 is a detail view, in
vertical section and on an enlarged scale, of
the sand seal interposed between platforms
to prevent the leakage of heated air to the
structural members of the platforms below
the floor thereof; and Fig. 8 is a detail view,
on an enlarged scale and in vertical section,
of the heated air scal disposed in the tunnel
sides to prevent the leakage of heated alr
from the burning chamber of the tunnel.-
The tunnel as formed according to the
present invention s illustrated in Figs. 1,
12, 1%, and 1°; the said figures are to be read
together. In practice the tunnel is stretehed
out to form one continuous passage, prefer-
ably in straight extension, although this is
not a necessary condition, as results more or
less advantageous may be obtained by form-
ing the tunnel in 2 circle or in the form of a
plurality of paraile] extensions suitably con-
nected, with the means for transferring the
portable platforms or trucks at the connect-
ing ends of the alleys. When constructed
in the straight line extension the preferred
arrangement is that shown, wherein a pro-
ducer gas furnace 13 is divectly connected to
deliver its fuel in the section marked D.
The furnace 13 is of auy approved construe-
{ion and arrangement, and 1s provided with

_a delivery outlet 14, which 1s connected with

o lateral drum 15. The drum 15 is con-
nected at both ends thereof to delivery ducts
16, 16. The delivery ducts 16, 16 open into
vertical passages 17, which are extended up-
ward above the floor 18 of the tunnel. The
vertical passages 17, may be circular in
form and surrounded by a circular upturned
channel 19. The channel 19 is of sufficient
depth to contain sand, or other suitable
packing material, which is adapted to vre-
vent the passage of heated alr therethrough.
The tunnel 20 is shaped in cross section sub-
stantiaily as shown in Fig. 4 of the Jraw-
ings, having an inner masonry wall 2t and
buttress walls 29, 24.

Between the wall 21°
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and the walls sz 22 is disposed a suitable
{illing material 23, adapted to prevent the
radiation of h'mt therethrough. -

Disposed in the tunnel 20 and ‘en(rth\wse
thereot, are metal tracks 24, 24, The tracks
24, 24 are mouvnted upon foundation plers
25, 25 extended lengthwise of the tunnel.
The tracks 24, 24 are provided to support
carrylng wheels 26, 26. The carrying
wheels 26, 26 support the portable trucks
forming the sectional floors of the burning
chawbers of the kiln. The floors are sup-
porte u on steel beams 27, 27 disposed trans-
versely of the tunuel and tracks 24, 24. The

, beams 27 are sup por ted hy double mngxtnd1-

nal T-beams 28, 98, which are
bearing boxes 29, 29, The bearing hoxes 29,
29 provide boax mm for the ]ﬂm nals of the
shafls with which the wheels 2 26, 26 ave pro-
vided. The steel beams 27, 27 arve provided
with an - upward and outw ard extension 30,
at the cuter ends whereof are mounted lon.
gitudinally disposed side plates 31. The
side plates 31 are provided at the lower ends
with inverted VY-shaped channels 32, 32.
The channels 82, 32 ave slidably « extended
within guiters 33, 82 fixedly mounted on the
side wall of the tunnel 20 and exiended
lengthwise and throughout the same. When
the gutters 33, 33 are filled with sand or
other sealing matuml to prevent’ the pas-
sage of heated air, as shown substahitially in
Ig. 4 of the drawings, and the V-shaped
channels 22 are extended into the said sand,
the heat which is infraduced into the tunnel
20 above the floor of the said trucks is pro-
venled from p‘zuqhm' from the upper por-
tien of the tunnel to the ]\mu pmimn there-
of whervein are disposed the tracks 24 and
the structural body ard wheels hn’ the
tracks; as above deseribed. Tt s to prevent
any radiation of the heat from the sand con-
tained within the gulters 33, that there are
provided the gates 84, which exclude the
relatively cool air of the lower part of the
usnel from eontact with the surface of the
samd 35 placed in the seid gutters 33, The
V-shuped channels 32, 32 are exposed on
thelr upper snrfaces {o the air. In this
maganer aver-lieating of the melal compos-
ing the channels i prevented. 1t will be
observed that the air will civeulate in-the
channeds so Torined to the very botiom
tiercof.

1 He

rested upon

01

giructures of the teneks are
eted, as shown partiendariy in
T <;f Hw e L'ﬂ"ﬁ(rs'. Where the
! rse hesims 27,
¢ the irneks are
l.il-,]n-m!wl ﬂ(uwus 36, 86,
Jd ko extend within the
o8 "":Ins an upwardly open-
o }w Lot 8% s ext tended from
Lo hmm’ ‘mz ihns prevents

‘chambers formed in the

boetween the ! ae
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frawes and floors of adj'zcen* trucks. The
trucks are connected to form a continnous
joint with the tunnel 20 and a substantially
unbroken floor for the tunnel. The {loer
thus formed is protected by a refractory ma-
terial 89 shaped sub%hmtmllv as shown in

cress section in Tlgs 4 and 5 of the draw-’

ings. The material thus provided and sup-
p(»rted by the trucks constitutes the bed of
the burning chamber of the kiln. The bed
39 of the kiln is provided with a series of
ducts 40, 40 extended lengthwise of the hed
and opening outwardly into the burning
said tunnel. The
bed on each truck is provided with a ciren-
lar depended funnel 41, adapted to register
with the passage 17 used for delix'cry of the

gas fuel from the producer 13, The funnel
41 has mounted thereon an annuiar ring 42,
the depended edge whereof is adapted to ex-
tend into the sand channel 12 to form a seal
therein. The ring 42 is vertically disposed
to permit the same to be raised out of and
lowered into the channel 19, when in the
course of operation the successive trucks are
moved into alinement with the passages 17.
The passages 17, 17,71t will be understood,
are disposed only in the section of the tun-
nel marked D and opposite the gas producer
furnace 13. It wil ood that in

1 he under
the operation of this kiln the prcheated air
which is delivered through the ducts 53 and
54 to the ducts 40, 40 iguite the gas deitv-
ered from the producer through the ducts
16 and 41. The burning gas is delivered
from the ducts 40, 46 into the body of the
kiln to be carried therein toward the en-
trance end of the said kiln. The beds of the
portable sections thus beeoe the kiln fur-
nace.
able number of spaces 43, 43 to lighten the
construction.  The bed is also provided with
a series of longitudinally extended flag pas-
sages 44, 44 for promoting tl‘c circuiation of
the relatively cooler aiv of {he tunnel below

the bed 39 to reduce the temperature of the
said bed adjacent to the steel bheams 27, 27

and 98. 28, A portion of the air defivered
through the passages 44 is carried into {he
chamber to assist the combustion within and
throngh the hrickq piled upon the said hed.

The beds 3¢ ), 89 are provided with Interal
upwardly extended side flanges 45,45 The
flanges 45, 45 are provided to any
bricks or [)d!t\ Hmmt whieh may fall from
the stack resting upaon the sald beds as ar-
ranged thercon for burnwg.  The trucks
thus constructed arve united, as stated; to
form  the supporting beds for the hrick
stacks 7. The bricks ave staciced 10 any ap-
proved manner, the object Leing to provide
i clirenlation  thronghont H,o
members in the stacke The trueks having
the bed 39 may be united in couples orin a
fos el omore than twe, aceording ws the

UH}“(!

The bed 39 is provided with any siig-
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section D of the tunnel be elongated or
With reference to the formation
of these sections the partition trucks are dis-
posed. The partition trucks are arranged to
separate the brick carrying trucks and to
form partitions to aline with the walls of
the tunnel to form longitudinal ceparated
chambers therein. ) :

The partition trucks are mounted on
wheels 46, 46 similar in all respects to the
wheels 26,:26 on the brick carrying trucks.
The framing structure of the trucks is simi-
lar. The principal diffevence in the trucks
is in the formation of the chamber 47 raised
above the bed of the truck. The chamber 47
is box-like in form, having a solid top 48
and solid sides 49, 49. The end walls of the
chamber 47 a:c pierced to form openings
50, 50 The openings 50, 50 permit the air
from one chamber to pass into the chamber
47. (See Fig. 2 of the drawings.)

Depended from the bed of the partition
trucks is a funnel 51. The funnel 51 in
each truck is adapted to register with the
passages 52. The passages 52 deliver down-
ward into a longitudinal passage 53. The
passage 53 is provided with distributing
passages 54, 54, The distributing passages
34, b4 deliver the air from the passage 53
into the chamber succeeding each of the pay-
tition trucks, the air being distributed hay-
ing been delivered throngh the pareition
trucks to the said passage 53. The delivery of
the air through :the passages 54, 54 is con-
trolled by a slide gate 55 disposed at the ex-
treme of each of the passages 54. The pus-
sages b4 are raised above the floor 18 of
each chamber to register with a funnel 56
earried on each of the brick bearing trucks.
‘The funnel 56 opens into the ducts 40, 40
in the bed 89, the air delivered from the
said funnel 56 mixing with the gas deliv-
ered {rom the funnel 41. The air thus de-
liveved, it will be remembered, is air which
ts received from the chamber in which the
material which has been burned is cooling,
thereby reusing the heated air given off 1n
the coeling radiation for maintaining the
temperature in the burning chamber or sec-
tion D. From each of the sections the heat-
ed air is delivered through the funnel 51
in cach of the partition trucks to the next
succeeding section or chamber, aiding in
-aising the heating temperature in the said
chamber. In this manner the heat pro-
dneed by the gases from -the burner 13 is
-arried suceessively backward from the sec-
tion IE to the chamber D and thence to sec-
tious C, B and A. The mixed air and gases
are finally drawn through the tunnel by an
exhaust fan 58. To maintain the circulat-
tion of air a forcing fan 57 is provided at
the opposite or delivery end of the tunnel to
deliver through a duct 59 to the passage 53,

Tt is desired to dry the bricks as the same

]

are delivered to the tunnel by submitting
them to a preliminary heating. For *his
purpose it is arranged to use the heat radi-
ated from the bricks when delivered from
the burning chamber, this heat being trans-
ferred from the station succeeding the burn-
ing chamber to the entrance chamber of the
tunnel. Tt is this heat, which may be denomi-
nated as conserved heat, which serves to drive
out or absorb the water in the green bricks

‘preliminary to the same entering the brun-

ing chamber. For this purpose the passage
53 disposed at the receiving end of the tun-
nel and under the initial or receiving sta-
tion therein, being the section A shown in
the drawings at Fig. 1, is connected by
means of the passages 60, 61, 62, and 63

with the cooling station or section E shown

in the drawings at Iig. [>. The heat radi-
ated from the cooling bricks delivered from
the station D is mixed with th. air in-
troduced through the passages 573, 57* from
the fan 57 and is delivered to seciion A at

_the entrance end of the tunnel through the

passages 63, 62, 61, 60 and 53, and the fun-
nels 56, 56 in the floor of the said section.
The heat thus delivered from the bricks
leaving the tunnel is utilized for prelimi-
narily heating the bricks being iutroduced
into the tunnel. The heated an and vapor
drawn from the green bricks is drawn off
hv means of the fan 58 through the dnet 59
and chamber 47. »

It will be understood that the entire cir-
culation of air is from the delivery end of
the tunnel to the receiving end, this civen-
lation being helped out and partially in-
duced by the fan 57 at the one end and the
fan 58 at the other. The air radiated from
the material being treated while in the see-
tions adjacent to the delivery end of the
kiln, is carried back and delivered into the
buraing chamber or section D, From the
burning chamber or section D it is delivered
through the chamber 47 of the partition
trneks to the next succeeding chamber. and
so on, being delivered from each chamber to
the next suececding chamber until delivered
to the exhaust fan HR At each successive
step, as it passes from section to section, it
aids in the heating of the brick cavrvied by
the trucks and stacked upon the beds 39, 39.
By means of the slide gates 55, 50 any sce-
tion may be cut out or the delivery thereto
controlled.

The partition trucks are counstructed to
freely pass through the tunnel 20. The
outer walls of the truck bodies are square
and arranged substantially as shown in Ilig.
5 of the drawings.
the top 48 are squared to receive in butted
relation the baffle plates 64, 64 and 65. The
buttress walls 22, 22 are parted to form
recesses 66, 66 to operate the baffles 64, 64,
while the baflle 65 extends above the filling

The side wallg 49 and.
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material 23, When in the operation the
partition and other trucks ave moved, the
bafle plates 64, 64 and 65 are drawn away
from the sides of the partition trneks to
permit the same to be moved freely. When,
however, the train of trucis is arrested in
opposite position, the baffle plates G4, 64
and 63 are moved {rom operative position to
close the passage of the tunnel 20,

Iaving thus deseribed my invention, what
T claim as new and desire to secare by Tet-
ters Tatent is:—

1. A kiln, comprising au eclongated con-
tinnous kiln tunnel having heat confining
vallz: a portable carrving bed disposed to
move through from end to end of satd tun-
nel: a heat generator in open eanumunicu-
tion with said tunnel; a plurality of port-
able pavtitions arranged to divide the said
tunnel intn chamber seetions: air cireulat-
ing engines to move the air in <aid tannel
toward the material receiving end of said
tunnel: and a duet in direct communieation
with the ehamber section adjacent the re-
ceiving and the delivery ends of caid trnnel
to transfer the heated air from the seetion af
the dehvery ond to the seetion at the receiv-
ino end of said fnnne
A Kiln, ecomprising an elongated con-
tinnons kifn funnel having hest confining
walls: a portable carrying bed embodying
a phinality of separate sections flexibly con-
nected to form o train extended ihrough
satd tunnel and digposed o mave fram end
fo end of said Ginnel: a hieal generstor in
open conminnication with said tunuel mter-
medinte the ends thereel s o plurality of
portable pavtitions arenneed Lo divide the
sald dunnel in A
culating engines (s nove the ahr in waid
funnel townrd the material vecenvivg end of
card tunmel: and o phieality of deets for
fransferring the beated nir from ok
tion (o chnanber section adineentin directions
cottnter {o the moverent of the material
vnder trentient.
5000 Kitne compriinge an elengaded cons
tinuons kite tannel hoving heat condining
wiliss hed cobadyine
g phiatity of sepuante seetras doxibly
pected o form o train extended thronghont
ihe soid fubnel and disposed fo move from
eodd Lo enst thereot s a heal geneeator in open
conpmtinication with said {aonel wnterme-
dinte the ends thereol s o plarality of port
able purtitions srenaed o divide said tun-
rel in eloved chiamber section< e cireulat-
ing eneines o owave the s in Pranned
{ownrd the materind receiving end
trnnels o plaeality of et
Phe heatod air frony chirmber seetion to clame
her section adjaeent i iveefions counter
to the movement of vaterml under treat

fenvible briween satd hedand

chirmber sections: e ey

anbier see-

a portable ey

Sty

AR,
il of wand

crovansfe oy ny

end sanenis o
sides of sard el to prevent the pasage
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of heat from above to below said bed; and
movable plates extending between said port-
able partitions and the body of the tunnel,
said plates being constructed and arranged
to prevent the passage of heat lengthwise
said tunmel between said seetions.

4. A kiln, comprising an elongated con-
tinnons kiln tunnel having heat confining
walls: a portable carrying bed embodying
o plurality of = sarate wheel supported
trucks having eacti o bed for earrying ma-
terial being handled, said trucks being con-
nacred to forn a train extended throngh-
out the said tunnel and dizposed to move
from end to end thereof: a heat generator in
onen commmieation with said tunnel infer-
medinte the ends thereof; a plarality of
portable partitions areanged to divide said
tunucl in chamber seetions; air civentating
engines to move the air in said tunnel to-
waed the material receiving end of said
tunne! intermediate the ends thereofl; dnets
for transferring the heated air from chawm-
ber section to chamber seetion adjacent in

Fdirections counter to the movement of n-

terial under trealvient; and movable plates
extending between said portable partitions
and the body of the taunel, said plates being
constructed and arranged to present the
passakze of heat lengthwise said tunned Dbe-
tween said partitions, and means extensible

Detween (he said trocks and sides of said

trinuel to prevent the passage of heat from
ahove to below the said trucks.
5.0 kil comprising au clongated cen-
tinnous kiln tunnel having heat confining
walles o portable earvying bed embodying
a phiality of sepurate wheel sapported
trucks ench having a bed for cavrying ma-
terint boing haadled; said trucks being con-
nected To form o train extended throughout
the said trnnel and dizposed to move from
end (o ewd thereats o gas prodoeer hieat gen-
crator i open connutiniealion with said tun-
nel o deliver was for combustion in sald
tunnel:s o plusality of portable partitions
areangod to divide (e - id fennel in chame-
ber serfions) air cireudanug cagines to move
the air in said teanel toward the material
reeeiving ond of said tunnely o phirality
s for transiorsing the honted aie from
¢ section to Chamber seetion adjacent
i divections cennter o the movement of 1he
material nnder trentment; meanz extensible
between the satd trucks and sides of said
furnel to prevent the passage of heat fromn
above 1o below the said traeks; and movable
plates extending between said portable par-
titians and the bedy of the tunnel, satd
plates heing consirueted and aveanged o
prevent the prasaee of heat lengthwise soid
tunnel between sald partitions.

6. A kiln, comprising a tunnel, a plarality
of porlable partitions formed to close the
axid tunnel and disposcd transversely theres
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Gd channels; and a plurality
chauneled  partition members
anch mounted on a side of said carriers ad-
{jacent sald channels and extending within
Dsaid channels and hedded in the heat non-
| conducting materiol theremn.

9. In u kiln comprising an elongated con-
ons (unnel, earriers movable in said tun-
a seal to prevent the heat in the upper
it of said tunnel passing below said car-

fors, comprising a plavality of continuous
clennels oxtended from the walls of said
{ tapnels a auitable heat pon-conducting ma-
Uterial Blting said chanvels;a plurality of in-
certed channeled partitton members each

dancls in
. tli?;(:x-i :

a side of said carriers adjacent
bannels and oxtending within sad
and bedded 3n the heat von-con-
cievind therein: and o flexible

Sonnnels to close
i channeis
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