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Appllcatuon ﬁled Apnl 3

“The ob]ect of my present invention is to

rangement of the: provisions for supplying
heat to the ware-while in the preheating sec-

tion of a continuous tunnel kiln.. More specif-

- ically, the object of my invention is to provide
.+ simple. and effective provisions for maintain-

ing a positive circulation of the kiln chamber

~atmosphere in the preheating zone and sup-

10

‘plying heat to the circulating gases-in said
Z0ne from another portion of the kiln.*
*The various features of novelty which char--

~ ‘acterize my invention are pointed out with

- better understandlno of the invention, how-
. ever, the advantages. possessed by it, reference: -
‘should’be had to the accompanying drawmgs
and descriptive matter in which T have illus-
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‘particularity in the claims annexed to and

forming-a part of this spe01ﬁcat10n For a

trated and described preferred embodnnents
.of the invention. = :

~Of'the drawings:

Tlg 1 1§ a section’ through the klln taken
on the line 1—1 of Fig. 2; -

-Fig. 2 is a side. elevatlon with parts of the
kiln side wall broken away;

. “Fig."3 is a section on the line 3—3 of Flg 23

"~ Fig. 4isa’ sectlon on the 11ne H of F1g 2 ;7

and

: of a direct fired tunnel kiln A: comprising a

“Tig, bisa plan view of one of’ the fan umts ;

“Inthe drawings T have illustrated a portion

- preheatlncr zone A’ and a furnace or firing
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-zone A2,

burners- or grates located in the side-wall

. “thereof and the products of combustion there-.
.- from normally pass longitudinally through

the kiln chamber A2 towards the entrance of

‘the kiln where they are exhausted by suitable
“"apparatus..

The ~“gases in their- passage

_through' the pr eheatlno section are utilized to

dry and heat ware mounted- on ‘suitable ware-

o ‘supporting cars progressively moved through

the kiln chamber. Tunnel ‘kiln e1rculat1ng
systems of thls type have been found disad-

“vantageous in that the-gases do not contact
,‘Wlth ‘all portlons of the ware on the cars and.

Lin general ﬂow over and mound the ‘ware
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stacks

The furnace zone A? is heated by

1928, Serlal No 266 922

materlal in the preheatmg sectlon A' com-
_prise means for maintaining a positive trans-
verse circulation of the chamiber atmosphere -
in that section of the kiln. Tn this system the:
heating gases from-the furnace section of the

55 :

kiln are utilized for heating the e1rcu1atmgf»_‘ g

rect contact with the ware being heat treated.

As shown in Fig. 1, the direction of the heat- ' '
 ing’ gases from “the burner zone is: indicated

by the arrow a. The kiln is enlargéd on both

“chamber atmosphere without coming into di- -
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sides of the kiln chamber and p10v1ded with,

longitudinally - extending flues ‘B, each of

which is ‘connected at one end’ to “the Liln -

chamber by spaced. horlzontal ports C ad]a-;‘

-cent the flue bottom,

The connection between each port! C and thet"' e
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flue B is closed by a damper D slidably -

“mounted in a passage C7.in" alignment with -
~and forming an enlarged continuation of éach
port C. Each.of the 1 passages €’ is sealed. ab;’
-1fs outer end. The dampers'D can be oper-.
ated by any. suitable mechanism’ (not shown) .

extendlna into the passages (.
Each flue Bis connected at its end adja aeent.

- the entrance, end of the klln ‘with a vertical

ﬂvertlcal bank of
longltudlnally extendin

are separated by bulkheads H’. -

ipes I are .con-
nected. . The opposite ends of the: ‘pipes are -
connected into-a second’ header G ad;aeent, 7
the -entrance, end of the kiln." The pipes T -
pass through o plurality “of *chambers=H.
formed in‘each side wall of the kiln and which
“Kach cham-
ber is-of substantially the same cross-section-
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al dimensions ‘as. the flue B:’ Vertlcal ears. .

rier frames F’ on -which the pipes are sup<: -
ported are located adjacent each bulkhead as -

shown in Fig..3. Each pipe bank is further:
‘supported on- roller carriers located in the re-

cesses R to permit 10ng1tud1na1 expansion- . ..
and contraction of the pipe elements:in oper- -

ation. The pipes where required are made.

of cast ir on, calorlzed stee] or other material.

suitable . for high temperature conditions: 93"
‘The bottom of the header G is connected to. -
suitable exhaust apparatus (not shown) bya

flue ‘G, A branchflue G having a damper

) - (® therein- connects the ﬂue Gr’ Wlth the kﬂn :
"My improved’ prov1s1ons for heating the- B

chamber “AS,

o
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- In some cases the platform X’ may be omitted
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- the exhaust apparatus.

.miosphere

Each chamber H is separated from the
kiln chamber by a wall H* in the lower por-
tion of which is formed a plurality of injec-
tor nozzles J. The injector nozzles J are
shown as arranged in two vertically spaced

.horizontal rows, the upper of-which 1s ar-

ranged to dlscharge at a level slightly above
the ware supporting platform X’ of the kiln
car X and the lower row slightly below the
platform X’ asshown in Fig. 8 Theindivid-
ual nozzles are of the usual Venturi design.

and: one or more rows of nozzles arranged to
discharge along the floor -of the klln car.
Spaced “bulkheads S are formed in the wall
H* to permit access to the interior of the
chambels H.

A pipe K is mounted in the upper portion
of the kiln side wall above each of the cham-

bers H as shown in Figs. 2 and 8. A row of
horizontally spaced vertical passages H* en-

larged -at their lower ends extend upwardly

frem each chamber H to points adjacent the.
“corresponding pipe K. Fach pipe K is pro-

vided with short vertical nozzles K’ mounted
in the upper ends of the passages H2.

A pipe M similar to the pipes K is mounted
in the masonry above the kiln crown and pro-
vided with a plurality of short vertical ex-
tension pipes M’, each of which projects into
a vertical passacre Mz, the lower end of which
is connected to the kiln chamber. As shown

in Fig. 5 the central portion of each pipe M.

1s- connected to a corresponding exhaust fan

N by a pipe N’.

in longitudinal position with the pipe M are
connected to the fan N by inclined pipes H*

The piping arrangement shown is the same

for each pair of chambers along the preheat-
ing section of the kiln.

With the apparatus shown heatmg gases
from the furnace zone A2 pass toward the en-
trance end of the kiln. The gases are drawn
from the kiln chamber through the ports C
into the flues B by the suction thereon. . The
gases then pass through the bank of pipes F
on each side of the iln chamber into the
headers G, from which they are removed by
The kiln:chamber
atmosphere adjacent each pair of chambers
H'is drawn upwardly through the pipes M’
and M by the fan N connected thereto and
passed through the fan outlet to the pipes
K on each side of the kiln, The chamber at-
is then directed downwardly

. through the openings H? into the chambers .
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Where it contacts with and absorbs heat from
the pipes F carrying the furnace gases. The
heated atmosphere is then injected into the
kiln chamber through the injector nozzles J.
. The dampers D. are operated to regulate
the flow of furnace gases into the flue B.
Likewise the damper G* may be opened when

Similarly, the pipes K on
-each side of the kiln chamber corresponding

1,764,460

a longltudlnal gas c1rcu1at10n through the
preheating zone is desired.

The arrangement of the fan units and the
piping system provides a positive transverse

c1rculftt10n of the kiln chamber. atmosphere

in each section of the preheating zone.: ‘While
the normal circulation is updraft through the
ware and downdraft through the chamber H,
the system may be reversed if desirable a,nd

a downdraft circulation through the ware :

and an updraft flow through the chambers
H provided.

~ My invention is applicable as well to tunnel
kilns of the muffle type.- In such a construc-
tion the pipes F would form a prolongation
of the usual combustion chamber and most
of the advantages stated heretofore of having

positive circulation of the "atmosphere in

the preheating zone as described would be
also present in a muflle fired kiln.

- 'While in accordance with the provisions of
the statutes, I have illustrated and described
the best form of embodiment of my inven-
tion now known to me, it ' will be apparent to

those skilled in the art that changes may

be made in the form of the apparatus dis-
closed without departing from the spirit of
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my invention as set forth .in the appended .

claims and that in some cases certain features
of my invention may be used to advantage

without & corresponding use of other fea- :

tures.

Having now described my invention What
I claim as new and desire to secure by Letters
Patent, is:

1. A tunnel kiln.having a kiln chamber
therein for the passage of ware carrying cars
therethrough, a preheating section, a longi-
tudinally extending chamber in the side Wall
of said preheating section, means for passing

heating gases through said wall chamber,
and-separate means providing a positive cir-

culation of the kiln atmosphere in said pre-
heating section through said wall chamber
out of direct contact with said heating gases
whereby said atmosphere absorbs heat Tom

the heating gases therein.

2. A tunnel kiln having a kiln chamber
therein for the passage of ware supporting
cars therethrough, a preheating section, a lon-
gitudinally extending chamber. in the side
wall of said preheatlng section, means for
passing heating gases at a high temperature
in a horizontal: direction through said wall

chamber, and means for passing the kiln at- :

mosphere in said preheating section in a ver-
tical direction through.said wall chamber
whereby said atmosphere absorbs heat from
the heating gases therein,

3. A tunnel kiln having a kiln chambe1

- therein for the passage: of ware- supporting

cars therethrough, a preheating section, a
longitudinally extending chamber in the side
wall of said preheating section, a bank of
plpes mounted in said wall chamber, means
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for passing heating gases at a hlgh tempera-
“ture through said pipe bank, and means for
- circulating the kiln atmosphere in said pre-
- heating section through said wall chamber in
contact with said pipes whereby said atmos-
phere absorbs heat therefrom, |
- 4. A tunnel kiln comprising a preheatmg
. section, a longitudinally extending chamber -
. inthe side wall of said preheating section, in-
“yp jector nozzles connecting the lower portion
of said wall chamber with the kiln chamber,
~ -a gas distributing pipe above and connected
to said wall chamber, a second pipe mounted
" in the kiln crown and connected to said kiln
15 chamber, and means connected to said pipes -
~ 'providing a positive circulation of the kiln
~.chamber atmosphere downwardly through
said wall chamber and out through said noz-
-, zles.
90 5.Ina tunnel kﬂn havmfr a kiln chamber
- therein for the passage of ware supporting
cars therethrough, a preheating section, a
plurality of longitudinally extending cham-
- bers inthe side wall of said section, a plu-
~ 25 rality of longitudinally extending pipe mains
- mounted in said side wall above said wall
- chambers, passages connecting each of said
. Ppipes to one of said wall chambers, a plu-
- _rality of aligned pipes mounted in the kiln
© 30 crown, a plurality of fans mounted on the
~ - top of said kiln, and piping connecting each
of said fans with one of said crown pipes and
“one of said chamber mains, whereby the kiln
- atmosphere in different portions of said pre-
85 heating section is positively circulated .
‘ throu hodifferent fan units.”
L direct fired tunnel kiln | compmsmg a
: pleheatmg section and a furnace section; a
- -longitudinally extending flue in the side wall
40 of the kiln, longltudmally spaced ports con-
. mnecting. the kiln chamber adjacent said fur-
- nace section with said flue, a damper located
“in each of said ports, a plurality of separate
: chambers in said side wall, a bank of pipes
" 45 extending through said Wall chambers, means
- for drawmg heatlng gases from said furnace
©. section through said ports and said flue into
“said pipes, a series of pipe mains mounted in
. said preheating section above the kiln crown
.50 and connected to the kiln chamber, a second
series of pipe mains mounted above said wall
- chambers and connected thereto, injector noz- .
zles connecting each of said wall chambers to
. said kiln chamber, and a fan connected to a
55 pipe main in each of said series, all of said
~elements being arranged to provide a posi-
tive circulation of the kiln atmosphere in’
said preheating section: through said kiln
- chamber and around sald pipes contammg the
.80 heating gases.
S Si crned at Cleveland, in the county of Cuya-
f hooa and State of Ohlo, this SOth day of
March A. D.1928.

',--Vss- c PAUL A. MEEHAN.
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