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Application filed July 27,

The present invention relates to furnaces
or stokers of the type in which the fuel
while in the course of combustion is fed pro-
gressively toward a discharge outlet through
which the refuse of the fuel is automati-
cally discharged. ’

An object of the invention is to provide a
novel and improved furnace of this charac-
rer.

Another object of the invention is to pro-
vide novel and improved means in a fur-
nace of this character for insuring the com-
plete combustion of the fuel before being
discharged. ‘ :

Another object of the invention is to pro-
vide novel and improved refuse crushing
and expelling means for a furnace of this
character. . - -

With these and other objects in view, the
features of the invention consist in certain
constructions, arrangements and combina-
tions of parts hereinafter described and
¢laimed, the advantages of which will be
obvious to those skilled in the art.

The several features of the invention will
be clearly understood from the following de-
seription and accompanying drawings, in
which,— '

Figure 1 is'a plan view, partly in section
and with some of the said metal plates con-
_slituting component parts of the refuse dis-
charging means hereinafter described re-
moved, of a portion of a furnace of the
underfeed type embodying the features of
the invention in their preferred form;

Fig. 2 is a transverse sectional view, on
an enlarged scale, taken on the line 2—2 of
Fig. 15 ‘

Fig. 3 is a detail sectional view taken on
the hine 8—3 of Fig. 1;

Fig. 4 is a similar view showing a modi
fied construction of clinker crushing and ex-
pelling means; and

Fig. b is a sectional view, taken on the line
5—5 of Fig. 4. _

"The furnace illustrated in the drawings Is
provided with an underfeed section 2, and
an overfeed section 4 at the rear of the
underfeed section. The underfeed section
comprises a series of downwardly and rear-
wardly inclined retorts 6 arranged side by
cide and spaced apart and the outer walls
of the outer retorts are spaced from the side
walls of the furnace, with inclined rows of
tuydre blocks 8 spanning the spaces between

1822. Serial No. 577,823,

the margins of adjacent walls of the retorts,

and the margins of the outer walls of the
outer retorts and the side walls of the fur-
nace. Reciprocating plungers 15 are mount-
ed in the retorts, or other suitable means
may bé provided for progressively feeding
the fuel from the retorts while in the course
of combustion and discharging the refuse
of the fuel from the grate sections. The
overfeed grate section 4 comprises a plural-
ity of grate bars 9 arranged side by side and
curved downwardly and rearwardly.

The illustrated construction is also pro-
vided with-a novel and improved refuse
crushing and expelling roll 10, and an apron
11. which constitutes a portion of the rear
wall of the ash pit of the furnace, the roll
and apron having cooperating clinker erush-
ing teeth 12 and 18, respectively. The
clinker crushing roll is mounted on a hollow
shaft 14 having its ends journaled in bear-
ings on beams or hangers 16 arranged adja-
cent the side walls of the furnace. One end
of the hollow shaft 14 is closed and its other
end is open and is connected by a swivel
joint with a conduit 18 to which air is sup-
plied under pressure by suitable means, the
supply of air to the hollow shaft 14 being
controlled by a damper 20in the conduit 18.

~The shaft 14 is driven in a clockwise direc-

tion by any suitable means as by a worm
wheel 22 secured thereon which is opera-
tively engaged by a worm 24 carried by a
driving shaft 26, :

The clinker crushing roll 10 which is of
relatively large diameter is of hollow con-
struction and made up of sections that are
arranged end to end as shown in Fig. 1.

Kach section of the roll 10 is divided into

three segmental compartments 28 that to-
gether completely surround the hollow shaft
14. The inner peripheral wall of each com-
partment is provided with a rectangular ap-
erture 30 which registers with a similar ap-
erture 32 in the hollow shaft 14 so as to
provide communication between the several
chambers and the shaft. Gravity actuated
clapper valve members 34 are pivotally
mounted at one end on the interior of the
hollow shaft 14 and are associated with the
apertures 32, respectively, so that as a com-
partment 28 approaches its lower position

«during the rotation of the roll 10 the clapper
valve member 34 will close communication

between the compsrtment and the hollow
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member will swing down by gravity and
thus open communication between thé com-
partment and the hollow shaft 14. For con-
venience in assembling, each section of the
roll 10 is divided into two longitudinally
extending segmental parts 38 and 40, the
part 88 containing one of the compartments
28 and the part 40 containing the other two
compartments 28, this part 40 being pro-
vided with a radially extending partition 492
separating the compartments. These two
parts' 38 and 40 are detachably secured to-
gether by clamping bolts 44 which extend
through apertures in adjacent radially ex-
tending walls 46 of said parts, thus enabling
the parts of each section to be easily assem-
bled and taken apart.

The outer peripheral wall of each of the
compartments 28 is provided with a series of
tircumferentially extending spaced apertures
47, the apertures of the'several compartments
being in circumferential alinement, respec-
tively. Each of the apertures 47 in the outer
peripheral wall of the compartments 98 is
covered by a segmental plate 48. The plates
48 associated with corresponding apertures
of the several compartments. are arranged
end to end so as to embrace the drum, the
series of plates associated with the apertures
of each compartment - being ' held spaced
apart by spacing bosses 50 on the edges
thereof. The under sides of the segmental
plates 48 are provided with radially project-
ing herring-bone or V-shaped ribs 52 which
are spaced apart. The plates 48 prevent the
peripheral apertures 47 from becoming
clogged by the refuse of the fuel and pre-
vent the refuse’ from sifting through the
apertures, a free passage for the air from
the several compartments 28 being provided
through the apertures 47 and the spaces be-
tween the ribs 52, the herring-bone shape of
the ribs 52 obviatine any danger of the
spaces between them becoming clogged.

The segmental plates 48 are adapted to be
easily applied to and removed from the drum
10 without removing the drum or drum sec-

tions from the shaft 14 and without remov-

ing the shaft from its bearings. To provide
for this each section of the drum is provided
with a plurality of T-shaped rails 54 extend-
ing longitudinally thereof and the ends of
the segmental plates 48 are provided with
transverse grooves 56 which are adapted to
fit over opposed laterally projecting ribs 60
on the rails and thus securely lock the plates
on the drum, the plates being applied by
successively sliding them over the rails from
one end of the drum section and the correct
spacing of the plates being determined by
the spacing bosses 50 on the edges of the
plates. The right hand end portion, view-
mg Fig. 1, of corresponding locking ribs 60

‘number

Jrom an I-beam 70.
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of the rails is cut away as indicated at 59 so
as to enable the segmental plates to be slid
into position from this end of the drum soc-
tions without disturbing the position of the
sections, each plate being applied by engag-
ing one of its grooved ends with its locking
rib 60, then swinging the plate downwardly
to bring its opposite end in said cut away
portion of the opposed locking rib and then
sliding the plate longitudinally of the rails
into its final position. The right hand series
of segmental plates 48 of each drum section
are held in place by bolts 61 which extend
through apertures 'in the plates and are
screw-threaded into the drum section. The
clinker crushing teeth 12 of the drum are
formed on the segmental plates 48. From
the foregoing it will be apparent that each
section of the clinker crushing roll or drum
may be easily taken apart and assembled
without disturbing the other sections or re-
moving tlie shaft of the roll from its bear-
mgs. ‘

The clinker crushing drum or roll 10 is
arranged with the top portion of its surface
substantially on the level of the lower end
of the overfeed grate sectior, and 1s of suffi-
ciently large diameter to enable its forward
portion to extend closely adjacent to and
slightly forwardly of the lower end of the
supporting surface of the overfeed section,
and its rear portion to extend sufficiently

~close to the apron 11 to enable its crushing

teeth to effectively cooperate with the crush.
ing teeth of the apron. :

Heretofore it has been considered neces-
sary in furnaces employing a clinker crush-
ing roll to provide a deep ash pocket and to
mount the roll near the bottom of the ash
pocket <o that the ashes in the pocket will
protect the roll from injury from the heat
of the fuel bed. It will be apparent, how-
ever, that although my improved eclinker
crushing roll is located close to the burning
fuel, it is so constructed that the cool air
admitted to its interior and discharge
through apertures in the upper portion of its
peripheral wall at all times during its oper-
ation, effectively prevents the roll from be-
coming ovérheated. It will also be apparent
that the large refuse supporting area of the
clinker crushing roll and the discharge of
air_therefrom not only insures the _proper
cooling of the refuse but also ensures the
complete combustion of any unconsumed fuel
passing the grate sections 2 and 4, the roll
thus serving as an additional grate section.

The apron 11 above referred to is made up
of a plurality of sections corresponding in
and arranged opposite to the sections
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of the clinker crushing roll or drum 10, -

Each section of the apron 11 is pivotally
mounted on a hollow fixed shaft or-pipe 66
which is supported by brackets 68 projecting
"One end of the pipe 66
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is closed and its other end is in communica-
tion with a suitable source of water or steam
supply through a valve 72.  The upper por-.
tion of each section of the apron 11 is of box-
like construction and its forward wall is pro-
vided with apertures 78 through which water
or steam is adapted to be directed from the
pipe 66 which is provided with perforations
80. The said box-like portion of each'sec-
tion of the apron is in communication with
an air supply chamber 82 through an open-
ing 84 in the bottom wall of the chamber
which registers with an opening 86 in the
upper end wall of the section, the air being
directed. into the furnace through the aper-
tures 78. The air chamber 82 is made in
sections corresponding in number and ar-
rangement to the sections of the apron. The
several sections of the chamber are in com-
munication with eéach other through register-
ing apertures 88, and the chamber is adapted
to receive air under pressure through a pipe
90 at one end, the supply of air to the cham-
ber being controlled by a damper 92 mount-
ed in the pipe. The forward wall of the
several sections of the air chamber 82 is pro-
vided with tuydre openings 94 for directing
air into the furnace. »
Tach section of the apron 11 extends a
considerable distance below its pivot and its
lower end is so weighted that under normal
conditions of operation the apron will offer
sufticient resistance to being “swung back
from the clinker crushing roll to enable its

5 ¢linker crushing teeth to effectively cooperate

with the teeth of the roll, but in .case a
clinker should be acted upon that cannot be
broken by the teeth of the roll and apron,
the section of the apron engaged by the
clinker will' yield or swing back sufficiently
to permit the clinker to drop down into the
ash pit, this construction preventing injury
to the parts of the clinker crushing devices.
To obviate any danger of the teeth of the
apron being brought into the path of the

teeth of the roll, spring buffers are provided.
_ for limiting the forward swinging movement

of the sections of the apron. Each of these
spring buffers comprises a rod 98 having one
end pivotally connectea with a section of the
apron and its other end extending through
an aperture in the I-beam 70, and a spring

-99 coiled about the rod and interposed be-

tween the I-beam and a washer and nuts 100
on the end of the rod. As shown in Fig. 1,
each of the sections of the clinker crushing
roll 10, apron 11 and ajr chamber 82 corre-
sponds in length to the distance between the
axes of adjacent rows of tuyére blocks 8,
which construction is desivable as it enables
the stoker to be easily increased and de-
creased in width by increasing or decreasing
the number of said sections, retorts 6, rows
of tuydre blocks 8 and overfeed grate bars 9.

The clinker crushing roll illustrated in

a

Figs. 4 and 5, instead of being mounted on
a hollow shaft through which air is sup-
plied to the roll is mounted .on a solid shaft
102 and the air is supplied to the roll through
a conduit 104 extending through a side wall
of the furnace and having its end flush with
the side wall.
divided by radially extending partitions 106
into six compartments and the end wall of
the roll is arranged closely adjacent to said
side wall and is provided with openings 108
leading into sald compartments, respectively.
The air supply conduit 104 is arranged above
the axis of the roll and the openings 108 are
so arranged as to be successively brought
into registry with the air supply conduit
during the rotation of the roll so asto cause

The interior of the roll is.

T0-
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o

80

air from the air supply conduit to be directed - |

through the air passages in ‘the peripheral
wall of the roll as they approach their upper-

most position and to be shut off Trom the air

passages as they approach their lowermost

posttion. . ‘
As will be evident to those skilled in the

art my invention permits of -various modi-’

fications without departing from the spirit
thereof or the scope of the appended claims.
What™T claim is:
- 1..A furnace having, in combination,
means for supporting and feeding fuel while
in the course of combustion and for deliver-
ing the refuse of the fuel therefrom, and ref-
use expelling means comprising a rotatable
drum of hollow construction, having a sub-
stantially cylindrical refuse supporting sur-
face having clinker crushing teeth thereon,
arranged to act on the refuse as it leaves said
supportin%‘means and having air ducts lead-
ing out through its peripheral wall, and
means acting automatically during each ro-
tation of the drum to direct air through

90

100

105

those of said air ducts approaching the top . -

of the drum and shutting it off from those
of said air ducts approaching the bottom of
the drum. o

2. A furnace having, in combination,
means for supporting and feeding fuel while
in the course of combustion and for deliver-
ing the refuse of the fuel therefrom, and ref-
use expelling means comprising a rotatable
drum of hollow construction, having a sub-
stantially cylindrical refuse supporting sur-
face having clinker crushing teeth thereon.
arranged to act on the refuse as it leaves said
supporting means, having air ducts leading
out through its peripheral surface and hav-
ing its inferior divided radially into a plu-

rality of air chambers, and means compris-

ing an air supply conduit for automatically

supplying air to and shutting it off from said

chambers successively during the rotation of
the drum to cause air to be directed through
the air ducts at the top of the drum while be-
ing shut off from the air duets at the bottom
pf,“ the drum. . K
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3. A furnace having, in combination,
means for supporting and feeding fuel while
in the course of combustion and for deliver-
ing the refuse of the fuel therefrom, and ref-
use expelling means -comprising a rotatable
drum of hollow construction arranged to act

on. the refuse as it leaves said supporting

means, having air ducts leading out through
its peripheral surface and having radially
extending partitions dividing the interior of
the drum into a plurality of air chambers, a
hollow shaft on which the drum is mounted
having openings registering with cpenings
in the walls of said chambers, respectively,
air supplying means in communication with
the interior of said shaft, and valve members
for said openings in said shaft pivotally
mounted on the wall of said shaft and con-

structed to be opened by gravity as they ap-

proach the top of the drum and to close by
gravity as they approach the bottom of the
drum.

4.-A furnace having, in combination,
means for supporting and feeding fuel while
in the course of combustion and for deliver-
ing the refuse of the fuel therefrom, and. ref-

use expelling means comprising a rotatable:

drum of hollow construction arranged to act
on the refuse as it leaves said supporting
means, and having openings in its peripheial
wall, and members covering said openings
and provided with laterally extending ribs
spaced apart and engaging the periphery of
the drum to enable air after passing throueh
said openings to pass out through the spaces
between said ribs, and means for supplying
air to the drum and for rotating the drum.

5. A furnace having, in' combination,
means for supporting and feeding fuel while
in the course of combustion and for deliver-
ing the refuse of the fuel therefrom, and ret-
uze expelling means comprising a rotatable
drum of hollow construction arranged to act
on the refuse as it leaves said supporting
means, having openings in its outer wall ar-
ranged in circamferential alinement, and

‘segiental members arranged end to end so

ag to surround the drum and covering said
openings with their inner surfaces provided
with laterally extending ribs to enable air

after passing through said openings to pass

out through the spaces between said ribs,
means for detachably securing said members
to the' drum, and means for supplying air to
and for rotating the drum. ‘
6. An underfeed furnace having, in com-
bination, an underfeed grate section, an over-
feed grate section inclined downwardly and

- reawardly from the underfeed section, an

60

ash pit at the rear of the overfeed section
having its rear wall provided with clinker
crushing teeth, a rotatable refuse crushing
and expelling drum of relatively large diam-
eter having 1ts top surface portion arranged
substantially on the level of the lower end of

1,636,375

the overfeed section, its forward portion ar-
ranged closely adjacent the lower end of the
overfeed section and its rear portion suffi-
ciently close to the rear wall of the ash pit
to enable its teeth to co-operate with the
teeth of said wall of the ash pit, said drum
being of hollow construction and having ap-
ertures leading out through its peripheral
wall, and meuns for rotating the drum and
for supplying air to the interior thereof,

7..A furnace having, in combination,
means for supporting and feeding fuel
while in the course of combustion and for
delivering the refuse of the fuel therefrom,
refuse expelling means comprising a roll
having clinker crushing teeth arranged to
act on the refuse as it leaves said fuel sup-
porting means, and a pivotally mounted
apron spaced from and at the opposite side
of the roll from said fuel supporfing means
and provided with clinker crushing teeth
arranged to co-operate with the teeth on the
roll, the upper portion of said apron being
of hollow construction and having aper-
tures leading out through its exposed wall,
and means for supplying air to the interior
of said hollow portion of the apron.

8. A furnace having, in combination,
means for supporting and feeding fuel
while in the course of combustion and for
delivering the refuse of the fuel therefrom,
refuse expelling means comprising a roll
having clinker crushing teeth arranged to

To
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act on the refuse as it leaves said fuel sup- .

porting means, an apron spaced from and
arranged at the opposite side of the roll
from said fuel supporting means and hav-
Ing a portion thereof of hollow construction
having its exposed wall provided with
apertures, and a fluid conducting pipe on
which the apron is pivotally mounted hav-
ing apertures opening into the interior of
said hollow portion of the apron.

9. A furnace having, in combination, an
underfeed grate section comprising a plu-
rality of retorts and rows of tuyére blocks
alternately arranged, an ash pit arranged at
the rear of said grate section for receiving
‘the residue of the fuel, a clinker crushing
roll mounted in the ash pit, a pivotally
mounted apron of hollow construction con-
stituting a portion of the rear wall of the
ash pit, and an air chamber in communica-
“tion .with the interior of the apron, said
clinker crushing roll, apron and air cham-
ber being each made.in sections, each sec-
tion corresponding in length to the distance
between the axes of adjacent rows of tuyére
blocks so as to permit the width of the fur-
nace to be easily increased and decreased.

10. A furnace having, in combination,
means for supporting and feeding fuel
while in the course of combustion and for
delivering the refuse of the fuel therefrom,
and refuse expelling means comprising a ro-
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tatable drumof hollow construction arranged
to act on the refuse as it leaves said support-
ing means, and having air ducts leading out
through its peripheral surface. a_ hollow
shaft on which the drum is mounted, means
for directing air into the interiov of said
shaft, and means acting automatically dur-
ing each rotation of the drum to open com-
munication between the interior of the
drum and those of said air ducts approach-
ing the top of the drum, and to close com-
munication between the interior of said

shaft and those of said air ducts approach--

ing the bottom of the drum.

11. A furnace having, in combination,
means for supporting and feeding {uel
while in the course of combustion and: for
delivering the refuse of the fuel therefrom,
and refuse- expelling ‘means comprising a
rotatable drum of hollow construetion ar-
ranged to act on the refuse as it leaves said
supporting means, having air ducts leading

.out through its peripheral surface and hav-

ing radially extending partitions dividing
the interior of the drum into a plurality of
air chambers, a hollow shaft on which the

drum 18 mounted, means for supplying air
to the interior of the shaft and means act-
ing automatically during each rotation of
the drium to open communication between
the interior of the shaft and one of said air
chambers "as it approaches the top of the

drum and to close cominunication with said”

air chamber as it approaches the bottom of
the drum. : .
12. An underfeed furnace having, in com-

hination, an underfeed grate section, an

overfeed grate section at the rear of the

underfeed section, an ash pit at the rear of
“the overfeed section, and retuse expelling

and crushing means comprising a rotatable
drum of hollow construction mounted in the
ash pit and arranged to act on the.refuse as
it leaves siid overfeed grate section, and
having air ducts leading out through its pe-
ripheral wall, and means acting automati-
cally during each rotation of the drum to
direct air through those of said air duets
approaching the top of the drum and to shut
it off from those of said air ducts approach-
ing the bottom of the drum.
_ EDWIN LUNDGREN.
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