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No. 742,708. ' o Patented October 27, 1908,

UnTTED STATES PATENT OFFICE.

<ERR M. MITCHIELL, OF ST. JOSEPH, AND JOHN DELL, OF ST. LOUIS,
MISSOURL ' _

'RECUPERATOR GAS-FURNACE.

SPECIFICATION forming part of Letters Patent No. 742,708, dated October 27, 1903.
Applicatioﬁ fled January 6, 1903, Serial No. 138,004, (No model.) |

To all whom & My COTLCCTI: 1 The brick or other main structure of a fur- -
Be it known that we, KERR M. MITCHELL, | nace 18 indicated at 1; 2, the smoke-flue; 3,
~ residing at St. Joseph, in the county of Bu- | the retorls of a bench; 4, the fire-box of the
chanan, and JOHN DELL, residing at No. §121 furnace; 5, the combustion-chamber; G, alr-
¢ Morgan street, St. Louis, State of Missouri, | passages leading from the hollow air-tiles 1o 55
citizens of the United States, have invented | the combustion-chamber.
- certain new and useful Improvements in Re- The tiles A (see Fig. 1) are made hollow
cuperators of Ifurnaces EspeciallyApplie&ble and may be divided In three sections. On
to the Heating of Gas- Retorts; and we do | the inside ot these tiles are formed project-
1o hereby declare the following tobe afull, clear, ing ribs which are integral with both the 60
and exact deseription of the invention, such | opposite insides of the walls of such tiles.
s will enable others skilled in the art towhich | These ribs are inclined or narrowed from
it appertains to make and use the same. their bases to their edges oOr extremity, SO
Our invention has for 1ts object the con- that near the center of the tile these narrowed
15 struction of the recuperators of furnaces es- edges may tace each other and near t0 each 65
pecially applicable to the heating of gas-re- other within the same chamber of the tile.
torts; and the object of our system of tiling Fach of these tiles has thus within its hollow
is for the abstraction of the waste heat of the | space TWO rOWS of projecting ribs o', affording
outgoing gases. B ample means for absorbing heat from the
20 Among the leading features of our present <moke-flues and imparting 1t to the ajrin the 7o
invention is to get an effective heat-absorb- | tiles A.  Ab the end of each tile A are .pro-
ing surface, and we make the parts not only jections 0, extending somewhat beyond the
of thin material, but yet strong enough to | length of the tile, and for joining each pro-
support the weight {from above. jecting end against the end of its neighbor
2¢  Figure 11s & detached view In eross-section | we fill with fire-cement the space between 75
of the air-heating tile. Fig. 2 represents ver- such projections. |
tical sections, somewhat enlarged, of a portion Tiles ¢ (see Fig. 2) are horizontal tiles form-
(between lines R and S of Fig. 3) of some of ing the bottom and top of the system of sup-
the air and smoke passages. F1g. 3is a ver- | ports. At the end of these bottom and top
30 tical elevation of the upper portion of the | tiles is a rabbet ¢ Horizontal tiles B form 3o
furnace, the lower portion of fhe same below | intermediate vertical supports and haverab- '
the retorts 8 being In cross - sectlon through | bets or grooves ot their inner end, as shown.
the lines T U and V X of ¥ig. 4%, Fig. 4, a | In the center of these tiles B are openings .
longitudinal section of elevation of the same j The top and bottom tiles ¢ are substantially
35 through the line I J of Figs. 8 and 6; ¥Fig, 4% | the same as tiles B, except that they have not &5
o vertical section and through the fire-pot. | the openings d, but are solid. 'The vertical
Fig. 5 represents sectional plans in lines O | tiles e are thin and are of plain or split brick.
and A B, respectively, of Fig. 3; Kig. b, sec- If these tiles A should break or split, the parts

tionalplansinlines E K and G H, respectively, would be still held in position, and no serious

g0 of Fig. 3; Fig. 7, a section through the line | damage would result. | go

X Y of Fig. 3, and Fig. 81n perspective 1llus- T is a fuel-receiving door at the mouth of

trates on a somewhat larger scale some of the | the furnace - charging hole; M, a furnace-
hollow air-heating tiles and smoke-tiles. | door, as shown. R '

As our invention more particularly relates If the grate be charged with fuel and the
45 to a special construction of tiles and to the | furnace-doors H and J are closed, no cold ex- 95
abstraction and utilization ol the waste heat | terior alr can cOme to the fireplace.
of the outgoing gases and to affording an ef- The whole of the air required for combus-
fective heat-absorbing surface, We need not | tion is admitted by any suitable or ordinary
describe the details of construction of a fur- regulating-dampers at each side of the fur-
50 nace in acneral, | l nace, the primary air to combustion being led 100
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through the passages Dbeneath the grates.
The secondary air is led through other chan-
niels, regulated by dampers at right and left,
to the middle and under the vertical air-heat-
ing tile A. Suitable dampers are indicated
at ssin Fig. 6. The eurrents of air being ad-
mitted from the front, the primary air passes
backward and is partially heated before it
enters underneath the grates. The secondary

air after traveling backward and then half-

way forward enters and
through the tube composed of the hollow tiles
A until reaching the top, and having become
highly heated by contact with smoke-flue
enters a passage extendin g from front to rear
and enters above the furnace in a fit condi-
tion to ecomplete combustion. The smoke or
waste gases passing out under each of the
retorts, which are indicated as at 2 in
IFigs. 3, 4, and 4*, through smoke-flue 2, de-
scend at front and are divided by the verti-
cal air-passages. The smoke or waste gases

passes upward

atter traveling backward and forward enter

the bottom of vertical waste-gas flue 5. The

air to be heated passes upward and impinges

upon the many heated points of the hollow
tiles, and their ribs strengthen these tiles and
act as absorbers to gather heat from the
smoke-flues and give if out again to the air on

1ts way upward. 3y these means we get an
eifective heat-absorbing surface and recuper-

ate or regenerate the heat and use 1t more
completely than by any means known to us.

our system of tiling has its parts, as will
be seen, made of thin material, and yetlstrong
ecnough tosupport the wei ght of the structure
above it.

The primary air enters at P (see Tig. 6)
and passes part way back, then turning and
passing underneath the grate - bars through
bassages on each side of the furnace. The
secondary airenters at O, Figs. 6 and 3, passes
back and then around and forward half-way,

then into the center flue, where it is distrib-
uted into and passes u p through the tiles A
and thence into the beneh, as indicated by the
The smoke comes down from the

A'TOWS,

,708

| bench through the flue marked M in Irigs. 4
and 5. | |

In Fig. 8, showing the different tiles, are

| clearly exhibited the alr-tiles, the smoke-flues

B, and their relative positions and connec-

tlons, and also the rabbeting ¢’ and one of the

vertical tiles, each and al] made and built
together, as hereinbefore described.

| pendence and interdependence between the
smoke-flue and the air- tiles A, the latter by
reason of their weight resting upon the rab-
beting ¢', serving to sustain the tiles B B in
proper position, even when tiles e may brealk
1 or split or fall out of place. The tiles A are
therefore essential parts of this conjoint struc-
ture. "

What we claim in reenq perator-furnaces
and in heating gas-retorts jg—

1. In combination with the described smolce-
flues composed of vertical biles, and of top
and bottom tile-pieces and of tiles I3 rabbeted
as set forth, hollow heating air-tileg resting
by their weight on such rapbeting and sery-
ing tosupport the smoke-tiles, all as set forth.

2. The described system of horizontal ral-
beted tiling ¢, ¢/, B, and e, which in combi-

vertical hollow and heating tile A.

5. A system of air-fiues for furnaces coms-
posed of tiles A, rabbeted or grooved tiles ¢,
and B, and vertical tila ¢, whereby should a
tile e split or break, the parts would be held
In position and another tile ¢ may be substi-
tuted and no serious damage result.

In testimony whereof we affix our signa-
tures in presence of witnesses.

KERR M. MITCHELL.
-- JNO. DELL. _
Witnesses to the signature of IKerr M.
Mitchell: | -
E. A. ENRIGHT,
PEARLE E. SCHLAGLE.

Witnesses to the signature of Johin Dell:
EDWARD H. FuNke,

J. K. ZELLWEGER.

As will be seen in the drawings, but more
| particularly in Kig. 8, there is g mutual de-
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