No. 885,740 - PATENTED APR. 28, 1908
0. 5, ELIEL. 0 O

EGENERATIVE RETORT FURNACGE.

APPLICATION FILED YEB. 186, 1807. |
| * ° o RHEETS- SHEET 1

::- B | Q E l E " -l'_ =, +
& ——— it~ hitatndl .
) < 7
— .5 <11
— - oy
-
N. _ - --;-.-_ e -F_—‘:_ iy - 5
- Ny
) 4
— 1
S (i L‘...}_ g EoEais >
S T R N
Q < "‘i\ o 3
Y I Ny ~
.
i i Synlpeplu g piephoystphpnalsigt gle Do I
: 2| B ' 4z : I m
~ Ll ~ % 2 A e
N ST 9 S v e '
3+ T~ [ N N g Al N
; o~ M ~ < __ Sk TR TR
™ ! M > 4 "
™~ - 1T, a2
NN S et o
L R N 5
VTR e £ thy 2
& | n_\_E ) . ™~ o« ~ N \h\}\ -
Y~ Ve b "
< ey N L = . l TR -
LY o " '
. L~ P |
™~ CHEE R as AN SN Bk
. | !i 1 Lt BE ~ o
' il a1 ST VY T, NI
S\ 1 - o ."f:{—g— e - -f'f“ﬂ =R NN,
A B
\) RARFS 6/\1 ‘3’11 o &:-[ ¢! o




D APR. 28, 1508.

-
L)

CPATENT

0. H. ELIEL.

‘No. 885,740,

TORT FURNACE.

"
APPLIGATION FTILED FEB. 16, 1907.

REGENERATIVE R

eq
e
£
3
an
w0
_
o
T
|
T
o
o
A=

—

’
r

T Tnvenior

Drean HE&LLD

e

1
_ * - .



 UNITED STATES PATENT OFFICE.

OSCAR H. ELIEL, OF LA SALLE, ILLINOIS.

REGENERATIVE RETORT-FURNACE.

- No. 885,740,

Specification of Letters Patent.
Application filed February 16, 1907. Serial No. 357,688.

Patented April 28, 1908.

To all whom 1t may concern:

Be it known that I, Oscar H. ELIEL, of

La Salle, in the counaty of Lasalle and State
of Illinois, have invented certain new and
useful Improvementsin Regenerative Retort-

[Furnaces, of which the following is & specifi-

cation. | a , |
My invention relates to improvements in

regenerative furnaces for heating zine-distill-

ing retorts or the like; and the object of the_

improvements is to provide means for pro-
ducing a continuous and better circulation
and mixing of the recuperated oxygen and
gases within the retort ehambers for the pur-
yoses of combustion and heat production.
I attain this object by the construction of
furngee illustrated in the accompanying
drawing; wherein provision is made for intro-
ducirte the combustible gases at the top of
the retort chambers and causing them topass
downward through the same, and provision
for- introducing air containing oxygen for

burning such gases at the bottom, and at

intervals between the bottom and top and
causing -the same to take upwardly inclined
“courses in order to meet the descending gases
and be the better mixed therewith 1n com-
bustion. . : | | L
Figure 1 of the- drawing is a transverse
vertical section on the line 1-—1 of Fig. 2 of
a regenerative retort furnace containing my
1mprovement. |
the same. Fig. 2% 1s a detail showing a frag-
ment of a horizontal section at one end of
the furnace. s |

Similar numerals and letters refer to simi-

lar parts throughout the several views.
The regenerators 3, 4, 5 and 6 are located

under the combustion chamber 7. The

chamber is composed of side walls having

cast iron frames with horizontal plates 8 sup-

ported by buck staves 8 which also support
an arched roof 9, the side walls being ciosed
with end walls. The chamber is divided by
a central division wall 10, which is provided
with ladges 10% for supporting the inner ends
of the retorts 11 which have their outer or
front ends rested upon five clay bricks placed
-~ upon the horizontal plates 8. The division
50 wall extends up to the arched roof and so

- divides the-chamber into two compartments
Eaech. compartment contains

7% and. 7P . tment contan
several tiers of retorts 11 arranged in vertical

rows .along the horizontal extension of said | th . | o
55 compartments and provided with condensers-| flues ¢into the gas and air regenerators 13 and 110
(R . | . - : ) - mer " - . Lo - ) : . - - - : . ) e . : 1 i'

tier of retorts. _
also communicate through small flues ¥6¥
and 16¢ with the chamber space at the bot-

Fig. 2 is a side elevation of

I 1120f ordinary construction, thespace around

the outer end of the retorts and between the
buck staves and plates being filled with brick
or fire clay in the usual way. R
Extended along the horizental extension
of the furnace under the division wall 101s a
gas flue 12 which communicates with a series

aof vertical flues 122 in the division wall that

open or discharge just under the arched roof
9 1nto the top
and 7°.

part of the eompartments 7%
Below the gas flue 12 are two gas
regenerators 13 and 13* which communicate
with the said gas flue by means of short flues
@, as shown by dotted lines in Fig. 1. |
Along on opposite sides of the gas flue 12
are air flues 14, 14* which communicate with
air regenerators 15 and 15% by flues b, as Is
also shown by dotted lines in Fig. 1. The
air flues 14 and 142, respectively, communi-

caté’by means of a series of flues ¢ with a se-

ied of vertical flues 16 and 16%, arranged 1n
the front side walls between every two rows
of retorts and extended up as high as the top-
The air flues, 14 and 14%,

tom. The series of vertical Hues 16-and 162,
have horizontal branches 17 made of fire.clay
and extended back from the front at both.
sides to the central division wall. They also
have openings 17% opposite the branches, af-
fording access to the latter for more or less

| choking of them with clay or the like toﬁrg'%u-q
Jate the admission of air into them.  The

branches are provided with a series of perfo-
rations in their upper side, sufficient to let
into the chamber the required amount of air
in jets directed preferably upwardly at an

i angle to the upright. The vertical arrange-~

ment of the branches is such that their front
ends come in the planes between the horizon-
tal tiers of retorts. R |

Extended along over the top of the retort

chamber is an air flue 142 which is connected

in the system with the air flues 14 and 142
and with the same source of supply. This

has small flues 14° communicating with the

compartments 7% and 7° at the top.

At the bottom of the retort chamber com-
partments communicate with flues 18 and
18% through short flues d which carry the:

products of combustion down from said com-

hartments into said flues 18 and 18* and fromi
there said products can pass through short-

o
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15 and 13*and 15%, respectively, on each side
as indicated in Fig. 1. -
The' gases under pressure pass from the

~ source of supply to the gas regenerators and
.5 thence into the gas flue 12 and thence up
- - through the vertical gas flues 12* into the
‘top of the compartments 7% and 7%sthence
down through the spaces between and around

| the retorts 11 and branch air flues 17 where
10 they are burned completely, and pass on to

the gas and air regenerators on the same side,
and thence on to and out through flues 19
leading to a common exit. The air, or oxi-

!

;

witir and discharged at the other end with
the products of combustion as—before de-
scribed. AR D

The short flues a, b, and ¢, being connected
respectively with the flues 12, 14,14%, 18,182, »,
near the mid-length of the furnace, snd with
the sectional air regenerators and sectional
gas regenerators near their inner ends, oper-
ate alternately in conjunction with thgq
valved induction and eduction pipes (19, 20, rx

| 208, 21,-21%) to feed the combustion com-

partmentsof the furnace with theregenerated
gas and air continuously in the same direc-

dizing gas, under pressure passes in chiefly | tion and to exhaust from them the products
15 through the flues 14, 14, 14", and their | of combustion continuousiy in the same di- gg

branches 16, 16* and 17, a small amount
coming in at the bottom and top through the
flues 16%, 16° and 14¢. - The admission of air
to the several branches 17 may be regulated
20 by choking the entrances thereof more or
less with cT&y or the hke, for producing the
requisite uniform heating 01? the retorts
- throughout the entire furnace. |
- The air and gas flues and the flues for the
25 products of combustion (12, 14, 14%, 18 and
18%) are extended horizontalfy the entire
length of the furnace and the short flues 6, b
and e connect therewith near their mid-
length. The air and gas regenerators are
30 made 1n sections extended each from oppo-
site ends to near the mid-length of the fll)ll‘—

‘nace, and connect, respectively, with the

said short flues at their inmer ends. This
- leaves open space between the sectional re-

35 generators and under the furnace which ren-.

~ ders the regenerators more accessible to be
easily cleaned and decreases the resistance to
the passage of the air and gas through them.

- Air induction or eduction pipes 20, 20* are
40 provided for taking fresh air into the air re-

%enemtﬂrs, or allowing the products of com- |

ustion to escape, at either end {ff the fur-
nace, and gas induetion or educti

n pipes 21

|

rection, the arrangement being such that the
reversing of the movement of the air, gas,
and products of combustion is confined to-
the flues and does not occur above the hori-
zontal plane of the flues 12, 14, 142, 18, 182, gx
As | am aware, the regenerative retort fur-
naces having duplicate combustion chambers

| 10 use are hmited in height to five tiers of re-

|

and 21%, likewise, for taking fresh gas into"

45 the gas regenerators. _
- eduction pipes are provided with reveising
dampers jlj so that by a proper manipulation

of the dampers, gas taken in at either end,
will be passed through the gas regenerators

50 under that end, thence to the gas flue 12, and
along the entire length thereof, thence up
through the series of flues 12® to the com-
partments 7* and 7%, thence downward
through said compartments, thence to the

55 flues 18 and 18% and thence to the air and gas

regenerators under the other end of the fur-

nace and out through the exit flues there; and

air, similarly taken in at the same end, will

be passed from the air regenerators at that

60 end to the.air flues 14 and 14%, and along the
~ entire length thereof, and thence upwardl
through the vertical flues and out throug

the perforations of the horizontal branches

to meet the gases descending in the retort

These mmduction or.

|p

torts in each chamber. The air and fire
gases enter at the bottom of one chamber and gy
the products of combustion pass over to the
other, and out at the bottom thereof, the
course being reversed at intervals, which in- .
terferes with the constancy of the tempera-
ture. .. The air 1s introduced through portsin g5
the central division wall, which are difficult
of access for regulation. Even with such
limited height, the lower tiers of retorts re-
celve greater heat than the upper ones, and .
it 1s 1mpossible to heat the upper and lower j9p
retorts evenly, or to have the same tempera-
ture in both the chambers simultaneously.

Some of the differences in operation and
advantages of my regenerative furnaces over
the previous ones are: That the air and fire 145
eases ehter into and pass out of both of the
retort chambers In the same manner; that
the fresh gases enter the chambers at the top
and descend therein; that the airenters, some
at the bottom, some at the top, and some at 1190
intermediate intervals,its course chiefly in op-
posttion to the course of the gases, the How of
alr and gases being constant in both chambers;
that the products of combustion pass out in
front at the bottom of each chamber alike 115
which aids in keeping the open or front ends of
theretort hotter and preventsin a high degree

‘the formation of oxids; that the regulation of

the admission of air is facilitated by the flies

16, 16* and ports 172 at the front; that the 120

course of the gir and the gases in the combus-
tion chambers is not.reversed, and the tem-
erature conditions can be maintained con-
stant ; that a much lower velocity of the gases

can be Prﬂduced in thecombustion chambers, 125
- which 1s highly beneficial to }JEI'fE{'-t recduction
“and the complete combustion of the gases; -

that the horizontal position of the air pipes
17 relatively to the inclined angle of the re-

65 chambers and be mixed and burned th\ére—-t | torts tends to cause 4 better mixing of the air 130
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and gases than the parallel relation of these ! with Ah..

- parts would ; that the sectionsal Tegenerators

at the ends of the chambers with open space
between them offer less resistance to the pas-
sage of air and gas through them and makes

-1t easier to clean them; that the reversing of |

the air and gasis in the regenerators and flues

~only and does not extend to the combustion

10

20

30

chambers wherein the resultant low remains

constant in a downward course. -

By means of my improvements a uniform
temperature can be produced and main-
tained in all parts of the combustion cham-
ber of any practical height, and containing
many more than five tiers of retorts. Also

the air may be introduced in regulated quan-

tity at any of the several ports in front when

desired to increase or vary the temperature

high or too low.

What I claim is— .

1. In a furnace of the class described, the
combination with a centrally divided retort
chamber, of gas ar ~ air regenerators placed
beneath the retor. chamber compartments,
gas flues communicating with the gas regen-
erators and with the retort chamber com-
partments at the top, air flues communicat-
mg with the air regenerators and with the

retort chamber compartments at the bottom

and at various intermediate points, the rela-
tive arrangement of the gas flues and air flues

- being such that the gas and air respectively,

35

10

- compartments, gas flues communicating |

passing therefromn into the compartments

shall move in opposite directions and flues for
the products of combustion leading from the
retort chamber compartments to the regener-
ators. |

2. In a furnace of the class described, the
combination with a centrally divided retort
chramber of gas regenerators and air regener-
ators placed beneath the retort chamber

88 regenerators and with the re-
tort cham%)er compartments at the top, air
flues communicating with the air regenera-
tors and with the retort chamber compart-
ments at various points, flues for the prod-

ucts of combustion arranged beneath the

retort chamber compartments at the front

parts thereof, and communicating with the

same, and flues connecting the said flues for
the products of combustion with the gas and
the air regenerators. - |

3. In a furnace of the class described and
1f combination, a centrally divided retort
chamber, sectional gas regenerators and air

8.

45

S0

513

regenerators placed beneath the retort cham-

ber compartments and at the ends thereof

with intervening space between them near

_ - the mid-length of the furnace, a centrally
In any part where it may be found to be too |

located horizontal gas flue extended beneath
the retort chamber compartments and hav-
mg communication with the sectional oasg
regenerators at each side of the open space
between them and communicating with the
chamber compartment spaces at the top,
horizontal air flues extended beneath the
retort chamber compartments and having
communication with the sectional air regen-
erators at each side of the open space between
them and with the chamber spaces at the
bottom and top and at various ¢ther points
between the bottom and top, horizontal flues
for the products of combustion extended be-

€0

60

70

79

neath the retort chambers and having com-

‘munication with the chamber spaces at the

bottom and with the sectional’ gas and air

regenerators at each side of the space be-

tween them, and reversing dampers for alter-
nating the flow of gas and air in the sectional

Tregenerators. | | :
| OSCAR H. ELIEL.
Witnesses:
Jorn T. Hoag,
A. J. Warp.
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