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UNITED STATES

PateNnT OFFICE.

ALFRED M. HEWLETT, OF KEWANEE, ILLINOIS.

FURNACE.

$PECIFICATION forming part of Letters Patent No. 543,018, dated July 23, 1895.

Application filed April 8, 1896,

Sona] No, 544,935, (No model.)

To wZZ whom it may concerw.:

Be it known that I, ALFRED M. HEWLETT &
citizen of the Umted States, residing at Ke-
wanee, in the county of Henry and State. of
Illinois, have invented certain new and usefal
Improvements in Furnaces, of which the fol-
lowing is a specification, reference being had
to the accompanying drawings, in which—

Figure 1 is a front elevation of a furnace
such as is used -for puddling, busheling, or

other purposes. Fig.2is a lonn‘itudinal ver-
tical section of the same. Fig. 3 I3 an end
view of the rotary grate. Fig. 418 aside ele-
vation thereof. FKig. 5 is an end view of the
part shown in ¥ig. 4, looking to the left. Fig.

Fig. 618 a Vertloal SthIOIl on line 6 6 of Flﬂ"

20

3. Fig.7 is a front elevatlon of a stoam-
bsiler furnace havmﬂ' in combination a me-
chanical stoker. Fw' 8 is a partial vertical
section on line 8 8 of Fig.7. Fig.9isa front
elevation of a gas-produoor Fw' 10'1s a ver-
tical section on line 10 10 of Flﬂ' 9. Fig. 11
is a partial longitudinal vertloa,l seotlon
showing a modified arrangement of the n‘r&to
Fig, 12 is a vertical cross-section showing a,

~modified arrangement of the air or steam-

-~ Dblast pipe, and Fig. 13 is a longitudinal verti-
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cal section. showmﬂ* another mod1ﬁoat1on ol:'
the grate. |

Heretofore many attempts have been made
to produce a furnace adapted for puddling,
busheling, or melting metal, or for produc-
ing gas, which would sa,t1sfaotor1ly burn or-
dmary bituminous eoal under a blast; but so
far as 1 am aware none of such attomptq have
proved successful. Such failure hasbeen due

-principally to the fact that in the furnaces
heretofore constructed for the use of soft or |

bituminous coal, it has been impossible to

properly consume the fuel, as with soft coal

the blast caused a running together or pack-

‘ing of the fuel into a S{}lld mass of clinkers,

thoroby seriously interfering with the dra,t‘t

‘the result being that the necessary tempora-

ture could not be maintained. Another rea-
son for such failure is that such furnaces

have not been provided with adequate means

for loosening and removing the clinkers, as is

frequently necessary, thereby occasioning i

considerable delay and reducing the tonnage.

By reason of the objections abovo pomtod
out the use of soft-coal furnaces for puddling,
busheling, &c., has been practically aban-

: doned crude petroleum being used instead
with satlsfaotory results. Rooontly however, 55 -
owing to the diminished supply of petroleum
and its consequent increased cost, as well as
‘to the much greater cheapness of soft coal in
certain looalmoq it has become extremely de-

| sirable, if not absolutely necessary, to substi- 6c
tute soft coal for oil as fuel, and to provide a
furnace which will produoo satisfactory re-
sults by the use of such coal i 1s the object of
my present invention.

- Ihavediscovered that by promdmw snitable J 5
means for facilitating the removal of what
clinkers are formed mthout permitting the

| furnace to cool, and at the same time secur-

ing a much hwher temperature than hereto-
foro by gen eratmtr combustible gases for com- 70
| bustwn in the furna,ce, and thereby prevent-
ing to a great extent the formation of clink--
| ers and the packing of the coal upon the grate,
all such objections may be avoided and an in-
tensely hot fire which will give very satisfac- 73
tory results be produced bv tho use of b1t1,1-
minous coal. :
| In the drawings I have illustrated several
forms of furnaces involving myinvention, as
will hereinafter be deseribed in detail. 86
- Referring to the drawings, 14 indicates the |
front wall of a puddling or busheling furnace.
15 indicates the bridge-wall.

16 indicates the ash-pit.-

- 17 indicates the front wall of the ash-pit, 85
which, as shown in Fig. 2, isinclined and pro

jects forward of the front wall of the furnaoo

so that acecess may be had to the ash-pit.

18 indicates a door in the front wall of the
fuarnace. ' go
19 indicates a door Lhroun'h which fuael is

introduced into the fire- box of the furnace.

- 20 indicates a door through which the fur-
| nace is charged with the metal.
| 21 indicates a revolving grate, which is g

mounted on trunnions 22 23 Journaled in op-
posite sides of the furnace. The trunnion 23
carries a gear 24.

256 indicates a pinion, Whlch 1S suitably sup-
ported and meshes with the gear 24, asshown roo
in Hig. 5.

96 indicates a crank for rotatmﬂ' the pinion
| 256. DBy this construction the trra.to 21 may be
rotated by hand. If desired, instead of using
the crank 25, the grate may be rotated by 105
l powor as Wlll be hereinafter desorlbed
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Asbestshownin I I‘ifrs 3,4,and 5,thegrate 21 | of fuel is thrown upon the grate and the fur-

is made up of a number of sections 27,secured

- to end disks 28 29, such sections being pref-

I5

20

35

of the front wall 14.

erably secured in place by bolts 30, through
which pass keyvs 31, as best shown 1n If1g. 0,
the boelts passing through flanges 32 in the
end plates 28 29, Kach of the sections 27 18
provided with a number of perforations or
air-passages 33, as best shown in Ifigs. 2 and
4. The exterior surfaces of the sections 27
are such that the grate will present a rough-
ened or corvrugated appearance, sufficiently
sotoadaptthegratetoretain and earry around
with it as it is rotated the clinkers as they are
formed. Suech corrugations or depressions
may be of various forms, and I therefore do
not desire to restrict myself to the specific
form shown.

As best shown in Fig. 2, the grate 21 is

mounted between the budwe wall and the

front wall of the furnace, and its diameter is
such as to almost fill the space between such
two wallg, the object of which is to prevent
the coal being carried down with the clinkers.
As alsoshown in IKig. 2,the ash-pitis partially
filled with water, the depth of the water be-
ing sufficient to pmtmlly submerge the grate
and to extend slightly above the lowe1 edﬂ'e
The clinkers and ashes
being delivered from the grate by its mtation,
fallinto the ash-pit. They maythen beraked
forward and removed by the operator stand-

ing in front of the furnace, owing to the pro-

jecting front wall 17 of the ash-pit, as best
shown in Kig. 2
The air or steam blast is admitted to the

furnace below the bed of fuel on the grate
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‘through a pipe 34, which opens into the up-

per part of the ash-pit opposite the disk 28,
which is in close proximity to the wall of the
furnace. In order to permit the air or steam
to pass into the grate 21 openings 35-are pro-
vided in the disk 28 at suitable intervals, so
that asthe grate rotatestheairorsteam will be
permitted to passinto it, and thence if passes

upward through the Openinﬂ's 33 to the fire.

The escape of alr in any otiaer direction from
the ash-pit will, however, be prevented by the
water therein. |

Should 1t be desired toremove any or all of
the sections of the grate, this may be accom-
plished by opening the door 18, when ready
access will be given to said sections. The
doors 18 are lined with fire-brick to protect
them from the intense heat of the furnace.

When the furnace is in operation, at suit-
able intervals, preferably just after each
charge of metal is withdrawn, the grate is par-
tially rotated, thereby causing what clinkers
have been fmmed upon it 1:0 be discharged
into the ash-pit. Thisisfacilitated by the wa-
tertherein, which softens the clinkers, so that
they drop off mote readily. DBy thusrotating
the grate a substantially clean active grate-
area is presented, thereby permitting the air
or steam blast to pass freely through it. Af-

F

other.

nace is again charged with metdl

As will appear fmm an inspection of the
drawings, the air or steam blast enters below
the upperoractive surface of the wmte, which
in furnaces of this desecription, carries a bed
of fuel of from twelve inches to sixteen inches
in depth,and it has free communication with
the water in the ash-pit—that is to say, the
blast and the water are not cut off from each
The result is that the grate being
highly heated generates steam under the bed
of fire from the water in the ash-pit, and such
steam is forced by the suction of the blast up

through the grate into the furnace being de-.

composed in its passage into its elements and
forming with the carbon of the fuel certain

| combustible zases, the combustion of which

produces a most intense heat, the fire being
one which is especially adapted for treating
iron. Fuarthermore,thesteamrising from the
water in the ash-pit being carried up by the

“blast dampens the clmke1 supon the grate and
| softens them, so that when the grate is rotated
they b_ecome detaclied more readily.

- Withmyimproved furnace I have thus been
able to utilize the dirtiest slack-coal without
any difficulty whatever and without stopping
the furnace, the clinkers being continuously
disposed of without the necessity of cooling
the furnace, the result being that the tonnage

produced has been ogreatly increased.

If desired, the Waste heat may be conducted
from the fmnace illustrated in FKig. 2 to a

- boiler, so that lt may be utilized in ma]mlfr

steam.

In Fig. 8 I have shown a modified arrange-
ment of furnace, the furnace being there
shown as arranged to generate steam in a
boiler 36, 'The furnace is also provided with
a mechanical stoking device, consisting of a
chute 37, through which the coal is fed. The
orate 21, mstea,d of being driven by a gear 24,
is provided with a sprocket-—wheel%, “around
which passes a link-belt 39, driven by a
sprocket-wheel 40, mounted upon a shaft 41,
The shaft 41 may be rotated by any conven-
ient power. The grate 21 rotates in the di-

rection indicated by the arrow in Fig. 8, car-

rying the fuel over toward the bridge-wall.

By this arrangement the grate is contmumlgly ..
moved at a slow rate of speed, it being de-

sirable to regulate the speed, so that by the
time the caal is carried from the front of ths
furnace to the bridge-wall it will have been
burned to a clinker or ash, and will be ready
to be dropped into the water by the action of
the grate. 'The chute 37 1s formed by two
doors 42 43, hinged to the front of the furnace
and so arranged that when closed they will
form a hopper or chute for the passage of the
coal. DBy this arrangement of the fael-sup-
ply and grate the smoke is almost entirely
consumed. Instead of using anair-blast un-
der the boiler in this construction I prefer
to introduce steam into the furnace, thesteam

ter thus 1emov1nﬂ' the clinkers aflegh supply i being introduced in substantially the same
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Way as the air-blast above described in con-
nection with Fig. 2. I prefer tousesteam in
this connection, because it carries with it suffi-
cient air to give all the draft necessary, and
1t is more eeonomlcal than air forthe purpose

of making steam or heating the water in the

boiler, as the air- bldstwould_make the heat
too intense and would burn out the boiler.

In Figs. 9 and 10 my modified grate is shown |

as belnn' used in connection w1th a gas-pro-
ducer, 44 being the front wall of the produeer

45 the rear Wall 46 the ash-pit, 47 the front

wall of the ash- plt and 48 the doors of the
producer. The operation of the grate is sub-
stantially the same in this connection as in
the arrangement above deseribed.

In Fig. 11 I have shown a modified arr a,nge-n
ment of my improved grate designed more
particularly for use in boﬂer furnaces, 49 50
indicating two rotary grates, the outer sur-
faces of Whmh are formed in sections, as
above described, said sections having toothed
surfaces, the dIIthIOH of the teeth bemﬂ* to-
ward the rear. 'The grates 49 50 rotate in the
direction indicated by the arrow in Fig. 11,
the fuel being deposited upon the ﬂ'rate 49

from a chute al and being deposued by the

grate 49 upon the grate 50 which "carries it
over to the bridge-wall 52. 63 indicates the
boller. The advantage of this construction
is that the coal is caused to travel a greater

-distance, thereby insuring its eonsumptwn

before it reaches the bridge-wall. Instead of
arranging the air or steam-blast pipe, as
shown in Fig. 2,1t may be made to extend

through the furnaee, forming a shaft for the

grate, as shown in Fig, 12, 54 indicating the
air or steam pipe, 55 the ﬂ'rate mounted there-
upon by means of sleeves 56 57, having a
sprocket-wheel 58 or other sultable dewee,
whereby it may be driven.

only, to permit air or steam to discharge into
the grate. 5960indicate the 51de walls of the
fumaée. |

Fig. 13 illustrates a still further modifica-
tion of the furnace, consisting of an endless
belt 61 of suitable materlal sa,ld belt being

in the nature of a conveyer-belt and bemcr-

mounted upon wheels or pulleys 62 63 ar-
ranged at the opposite ends of the fire-box

upon shafts 64 65 respectively. 66 indicates
the air or steam blast pipe.

of the grates shown in Figs. 2 and 11.

I am aware that to provide a furnace with
an ash-pit adapted to contain water and hav-
ing an opening to permit of the withdrawal

of the ashes and clinkers from such ash-pit

iS not new, and also that a water-sealed ash-
pit in itself is not new; but so far as I am
aware no one has heretofore produced a fur-

- nace having a rotary grate, a water-sealed

ash-pit thereunder arranged so that the steam
rising from the waterin the ash-pit under the |
mﬂuence of the blast may permeate and

The pipe 54 is
perforated, preferably at its upper portion.

The operation of-
the grate 61 is substantlallv the same as that

loosen the clinkers, so that they may readﬂy
drop off when the n'ra,te is rotated, as above

described. Neither has any one heretofore

produced a furnace having a grate, a water-

sealed ash - pit arranged thereunder, and

means for conducting a blast into the ash- -pit

under the active sulface of said grate and in

communication with the water in the ash-pit,
so that the steam generated from such water

70

75

will be forced throu'-Th the bed of fuel and be

decomposed, pmduemﬂ' a most intense heat,
as above -described.

That which I claim as my invention, and de-

sire to secure by Letters Patent, is—
- 1. In a furnace, the combination with a wa-
ter-sealed ash-pit, of a rotary grate,and means
for introducing a blast into the furnace below
the activesurface of the grate, said blast hav-
ing communication with the water in the ash-
pit, whereby the steam generated from such
water will be carried through the bed of fuel
with the blast, substantlally as deseribed.

2. In a furnaoe, the combination with a wa-
ter-sealed ash-pit, of a cylindricalrotary grate
partly submerged in the water in the ash.- -pit,
said grate being provided with perforations,
and means for mtroducmﬂ' a blast of air into
said grate and in commumcatlon with the wa-

ter in the ash-pit, whereby the steam gener-

ated by the heated grate will be carried with
the blast through said grate, substantmlly as
described.

3. In a furnace, the Gombmatlon with a ro-
tary grate, of a water-sealed ash-pit arranged

thereunder, said ash-pit having an external
opening Whereby the ashes may be removed
without interrupting the operation of the fur-

nace, and means for introducing a blast into

the space between the upper surfa,ce of the
grate and the water in the fire-box, such blast
ha.vmfr access to such water, Whereby the
steam genera,ted by the heated grate will be
carried with the blast through sald grate, sub-
stantially as desecribed.

4. In a furnace, the combination with a
bridﬂ'e wall and a front wall forming a fire-
box, of a rotary cylindrical grate in said fire-

box} sald grate having perforatlons in its sur-

face, a Water sealed ash-pit under said grate,
sald ash-pit having an external opening, and
means for infroducing a blast into said grate,
said blast having access to the water in the
ash-pit, substantially as described.

5. In a furnace, the combination with 2, Wa-

ter-sealed ash- mt of a grate, and means for

introducing a bla,st into the furnace below

said grate, sa,n:l blast having communication

with the water in the &Sh-plt whereby the
steam generated from such water will be car-
ried through the bed of fuel with the blast
substantlally as described.

| ALFRED M. HEWLETT.
Witnesses: | o | ‘
- CHAs. I. PIERCE,

H. L. DAY.
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