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FREDERICK BREDEL, OF MILWAUKEE, WISCONSIN.,

RECUPERATIVE FURNACE.

No. 841,664,

Specification of Letters Patent. |
Application filed December 29, 1005, Serial Ne. 293,736,

To all whom it maly concerw.:

~ Be'it known that I, FREDERICKE BREDEL, ]

residine at Mil-

citizen of the United States,
Milwaukee and

waukee, in the county of

Qiate of Wisconsin, have invented certain.

new and useful Improvements in Recupera-
tive Furnaces, of which the following 1s a

- specification, reference being had to the ac-

' companying drawings, forming a part thereof.
10

“This invention relates to furnaces for heat-

ing retorts, muffles, &e., and more particu-

larly to the construction of the recuperators

~ for heating the air-supply to such furnaces by

15
-~ provide a recuperator with a continuous ver-

20

30

the hot waste gases escaping therefrom.
" The main objects of the invention are to

tical gas-flue in which soot and ashes will not
lodge sufficiently to obstruct the passage of

_the products of combustion or waste gases

from the furnace, to prevent the loosening

and 'dis'pl.a,cement‘of the component parts of |
“the recuperator by explosions or ot erwise,

and thus avoid leakage, which would destroy

or impair the efficiency of the device, and
‘generally to simplify and improve
struction and operation of recuperators in

the con-

this class of furnaces. _ . |
" Tt consists in certain novel features of con-
struction and in the peculiar - arrangement
and combinations of parts, as hereinaiter
particularly described, and pointed out 1

- the claims.

- designate the same parts in the several fig--
ures. ' - '

35

40

4 4, Fig. 3. Kig.
the line 5 5, Fig. 3. Ig.

. section on
- perspective view of _
- separator-block, showing their interlocking

50.

In the accompanying drawings like letters

- Figure 1 is a vertical cross-section on the
line 1 1, Fig. 2, of a turnace embodying_the
invention in one form. Fig. 2 is a vertral

longitudinal section of the same on the line
2 2, Fig. 1.

Fig. 3 is an enlarged vertical

cross-section on the line 3 3, Fig. 4, of one of

the recuperators. Fig. 4 1s a vertical longl- |
tudinal section of a recuperator on the lne
5 is'a horizontal section on |

_ 6 is a plan view of
separator-block. - Fig. 7 1s a vertical cross-
s, whole and a fractional

ond formations and an intermediate bridge-
block for covering the joint between them in
one of the air-flues. Xig. 91s a perspective
view showing the under side of a fractional
separator-block. TFig. 101s a vertical cross-

the line 7 7, Fig. 6. TFig. 81sa

division-blocks like
13, and 14; and ¥ig. 16 1s an end view of the

| section, the left-hand half being on the line
10 10 and the right-hand half on the e 11

11, Fig. 11, showing recuperators of & modi-
fied construction. Fig. 11 is a vertical lon-

oitudinal section on the line 12 12, Fig. 10.

Fig. 12 is an enlarged inside view of a divi-
sion or partition b
recuperator. = Fig. 13 is a plan or top cdge
view, and Fig. 14 is an end view, of the same.
Fig. 15 is an enlarged side view of one of the
separator-blocks used in connection with
: that shown in Figs. 12,

Saine.

the fire-box or generator-chamber, b the com-

‘Patented J an, 22, 195‘7 -

Referring to Figs. 1,2, and 3, @ desigim_tés .

55

60

ock used in this form of

76

bustion-chamber, and ¢ e retorts inclosed

the combustion-chamber. These parts may
be constructed and arranged as usual 1n tur-
naces of this class. On each side of the fire-

box of the furnace, as herein shown and de-

75 -

scribed, is a recuperator embodying the

present invention for preheating the air-sup-
ply of the furnace. Iach recuperator com-
prises supporting and spacing blocks f, called
“ separator-blocks,” extending horizontally

30

across the flue space or chamber inclosed by -

the furnace-walls and continuous series of
vertically-disposed solid partition blocks or
tiles g, dividing said space or chamber imto

‘two outer air-flues h and an intermediate gas-
| flues. S o
. Air is admitted to two or more of the flues

85

% on each side of the furnace through open-

ings 7; which may be located at the front end

of the furnace, as shown n Fig. 5, and after
being heated by 1its passage ‘through said
is discharged into the fire-box @ below

flues 18 disc
the grate through openings & and into the

combustion-chamber through openings I as =
95

shown in Fig. 1. L
The waste gases or products of combustion

enter the gas-flues 4 at the top and escape.

therefrom at the bottom into ducts m, as -
dicated by artows on Fig. 1, the duets m lead-
ing into a chimney or smoke-stack. = (Not
shown.) -

The separator-blocks f. are formed with

longitudinal grooves n, as shown-in kFigs. 6,
7. and 8, to receive and hold the upper-and

Jower edges of the partition-blocks g, and be-

tween said grooves they are formed with

large openings o, which afford free communi-

cation between the several parts of the flue e

9o

100

105




“' "
ﬁ.a.

~ the top. to the bottom of each recuperator..

]
-
L]

Xo

.20

Jeakage between

the air-flues are

and a

waste

At their sides, which are,parallel with the
grooves n and extend beyond the outer faces
of the blocks g, they hear against opposite
walls of the recuperator or flue-chamber, and

_thereby firmly support said blocks ¢ against
Jateral displacement in either direction. At
their ends the separator-blocks are preferably

formed, as shown in Fig. 8, with interlock-
Ing projections which produce staggered or
broken joints between them in the adjolnirig
air and gas flues. To further provide against

the-air and gas flues, the
end joints between the separator-blocks in
covered by bridge pieces or
blocks », which are let info recesses in said
separator-blocks flush with their upper faces,
as shown in Figs. 5 and 8, and the partition-

- blocks g are preferably formed on their ad-

Joining vertical edges, as shown in Fig. 5,

- with rabbet or fongue-and-groove joints.

I._’ $

30

At the front and rear ends of the recupera- |
row of separator-blocks is

tor each tier or
filled out by fractional blocks #’, which have
no openings through them, as shown in Figs.
Sand9. = | "
~Some of the separator-blocks are or may
be formed with recesses or indentations q to
afford communication between adj olning air-
flues arranged one above another, as shown

1n Figs. 3 to 8, inclusive.

35

40

The several air-flues & may be connected
with each other in various ways, and the
openings for supplying air thereto and for de-
livering the heated air into the furnace may

be variously arranged, and the number and |

arrangement of the recuperators as a whole
with relation to other parts of the furnace

- may also be varied according to varying con-

45

- tial features of the invention, the

ditions and circumstances. L
Referring to Figs. 10 to 16, inclusive, show-
Ing recuperators of a modified construction,
but still embodying the principle and essen-
blocks "’ are made

of quadrangular pris-

-~ maticshape, as shown in Figs. 15 and 16, and
- are set 1n the furnace, as shown in Fig. 11,

50

- end edges of the division-blocks q,

55

with their lateral faces inclined. They are
formed parallel to their end faces, with
grooves 7’ to receive and hold the adjoining
which are
formed, as shown in Figs. 12 and 14, with cor-
respondingly-shaped indentations 7. |
divisional blocks may be fluted or corrugated

- on their outer faces next to the air-flues A to

0o

increase their heat-radiating area. Soot or

~ashes deposited on separator-blocks of this

form will slide off from their inclined upper
faces and fall to the bottom of the gas-flues 1,
from which they can be readily removed.
They do not, however, like the blocks #, di-

vide the spaces outside of the partition- |

separator-

These |

direct undb_Structec;passage for the blocks horizontally into se
gases or products of combustion from | air-flues, as shown in Kigs. 1, 3, and 4.

{

|

I

|

- 841,684

Various modifications in details of con-
struction and arrangement of parts other
than those hereinbefore noted may be made
without departing from the principle and in-
tended scope of the invention. '

I elaim— | |

1. In arecuperative furnace, a recuperator
comprising a continuous series of solid parti-
tion-tiles dividing the recuperator-chamber
into air and gas flues, and separator-blocks

grooved to receive the edges of said partition-

tiles and to prevent lateral displacement
thereof and bearing against and bracing op-
postte walls of the recuperator-chamber, sub-
stantially as described. . = -

parate and distinet 65

70

/5

8o

2. In arecuperative furnace, a recuperator

comprising walls which inclose a chamber, a
contmuous series of vertically-disposed solid
partition-tiles dividing said chamber into air
and gas flues, and horizontally-disposed sepa-

| rator-blocks grooved to receive the adj oming

edges of said partition-tiles and projecting

on one side beyond their outer faces and

bearing against and bracing opposite walls of
sald chamber, substantially as deseribed. |
3. In arecuperative furnace, a recuperator

comprising walls inclosing a flue chamber or

space,.a continuous series of solid vertically-
disposed partition-tiles dividing said cham-
ber mto air and gas flues, and horizontally-
disposed separator - blocks grooved to re-
celve the upper and lower edges of said par-
tition-tiles and extending on one side beyond
the outer faces thereof and bearing against
and bracing opposite walls of said chamber,
substantially as described.

4. In arecuperative furnace, a recuperator
comprising walls inclosing a flue space. or
chamber, solid partition-tiles dividing said

space mto air and gas flues, and separator-

blocks extending across said chamber and

Q0

95

§oo

105

bearing on opposite sides against the walls of

said chamber, said separator-blocks being
grooved between and parallel with said walls

ITO

to recerve the upper and lower edges of said

partition-tiles and having openings through
them i the gas-flue space between the parti-
tion-tiles, substantially as described.

5. In arecuperative furnace, a recuperator
comprsing walls inclosing a flue-chamber,

I1T§H

continuous series of solid partition-tiles di-

viding said chamber into air and gas flues,
and separator-blocks having interlocking pro-
jections at their adjoining ends and longitu-
dinal grooves in the under and upper sides to
receive the upper and lower edges of the par-
tition-tiles beyond which they project and

bear against opposite side walls of said cham-

ber, substantially as described.

6. In arecuperative furnace, a recuperator
comprising walls incle sing a flue chamber or
space, vertically-disposed partition-tiles di-

120

125
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viding said space into. air and gas flues, sep- |  In witness whereﬁfgtl hei({%_);ﬂe Sggx my siem
arator-blocks grooved to receive the upper nature in presence of tWo W ses. |
and lower edges of said partition-tiles be- | . FREDERICK BREDEL.

“yond which they project against opposite Witnesses:
walls of said chamber, and br;dge—blgclmﬁﬂgf—- o 11’?:*1 S
ering joints between acjoining ends Of L€ %Tﬂ; j;n SO8S,
separator-blocks, substantiaily as describec. Braas

L e

L
.
. ta‘
-
?—11
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