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" a mass of clinker which not only presents a
barrier to the free draft thmuﬂh the fire-.
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- To all whom it ma:y concern: - _
Be it known that L, Joun LDV]]Y a mtuen_
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Apphcatmn ﬁled March 28 1910 Seual Nn 551 836

of the United StftteS 1"es1dmo at Chwam

in the county of Cook and State of 11]]11018 |

have invented a new and useful Impm%—

ment in Grates, of which th(, followmo 18

a specification.

My invention relates pal‘tlcular]y to im-
in furnace-con-

provement in grates used
structions

vhelu the conditions are favor-

able to the formation of large masses of

clinkers during the operation of the furnace,
as in the case of generators forming a part

of the appar‘ttus commonly used for the

manufacture of *“ water-gas’

As grates have hereto tm e bum conatruct-—
ed the formation of a mass of clinkers on
the grate commences soon after the furnace

is heated to the desired degree, and con-
tinues to form regardless of the opemtlon of

the grate, and becomes thicker as the opera-
tion of the furnace continues, with the re-
sult of filling the bottom of the fire e-pot with

nace and the removal of the cllﬂher with

attendant relatively high cost for labor, and
expense by reason of the furnace bc,mo out
(11111110 the

of commission while cooling,
time the clinker is being 1*emovcd, and while
being again heated to % degree sufficient for
performmﬂ' the generating function.

My obJect is to pl'owde a construction of

grate which will operate to prevent the for-
mation of such masses of clinkers and thus |

permit the furnace to operate indefinitely,
and cause the ashes 1n the fire-pot of the

iurnace to be dlSChal"ﬂ(,d therefrom at such

mmtervals as to cause combu%mn 1 the fur-

nace to be rendered uniform 11‘11‘0110110th the |

period of operation.

My invention in its preferrec -el’nb()db

ment 1s 11111st1*uted In the ACCO; npanyinﬂ'_

drawings, 1n whlch--—--

I‘lﬂure 1 is a horizontal sectlonal view

taken through a furnace equipped with my
1mproved OI*atej showing the latter in plan,

and the operating 111echf11118m therefor in

horizontal section; Fig. 2 is a section taken
at the line 2 on Fig. 1 and wewed in the
direction of the arrow; Fig. 8 is a
talken at the line 3 on Fig. 1 and viewed In
the direction of the arrow; and Fig. 4, a

on one side of |
at their left-hand ends with cucu ar disks

swtwn-"

—

"Scctlml taken at Lhe hne 4 on I‘lo' 1 and
viewed in the direction of the arrow

The walls of the furnace in connection

with which I have chosen to illustrate my

invention are represented at 5, and are
formed with shouldered portions 5* at their

opposite sides upon which a, horizontal par-

tition 6 forming the floor of the ash- pit Tiis
supported.
and extending crosswise of the furnace is a
condult 8 opening at its lower end into an

‘air-chamber 9 below the partition 6 as indi-

cated at 8%, and provided in its opposite

‘walls with p(}rts 10 spaced apart as repre-
| sented in Fig.

| the ash- plt r this conduit serving to con-

4 and communicating with

duct air 111troduced into the Chdll'lbel 9 1nto

the ash-pit from which it passes through
the grate, hereinafter described,
fire- bed suppolted thereon to auo‘ment com-
75

bustion, all as well understood in the art.

The 1 inner surface of opposed walls of the
furnace are provided with linings 11 in the
form of metal plates, formed at equal inter-
vals with ecircular sockets 12 arranged in

~opposed horizontal series above the parti-

tion 6 as represented in Fig. 3, and forming

‘bearings for shafts hermmlter referred Lo,
the.socketb on one side of the furnace con-
taining openings 13 concentric with the in-

ney cu*cul*u* Walls of the &_-,ockets conta,mmﬂ
them

Ez{tendliiﬂ across the bottom of the fur
nace and thrmwh the conduit 8 and the

‘openings 13, are parallel shafts 14 spaced
apart and of square-shape in cross-section,
| these shafts fitting into square openings 15
in circular sleeves 16 journaled in the op-

‘posed- pars of bearings 12 as represented

of one shaft in Fig. 3, whereby the shafts
are iree to be rotated in these bearings as

| hereinafter described, the shafts 15 thend
ing beyond one wall of the furnace as illus-

tmted Each shaft on opposite sides of the

| conduit 8 carries a plurality of sleeves 17

rotatable therew1th the sleeves on the shafts
* the conduit 8 being pr ovided

18 and .the sleeves on the other side of the

“conduit also carrying disks 18 but on their
‘right-hand ends, the disks 18 by being lo-
cated as described on the ends of the sleeves
carrymg them, being spaced apart a distance

twice their thick-

equal to- appro.um‘mtely
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sented 1 Ifig. 1.

crosswise thereof and

ness, though they may be located closer or |

farther apart as desired. The disks 18 on
adjacent shafts are arranged in staggered
relation to each other and overlap as repre-

shafts 14 are paralleled by plates 19 secured
1n the furnace-walls and provided with in-
wardly-extencding lugs 20 which are stag-
gered with relation to the disks 18 on these

shatts and overlap them as illustrated in
Fig. 1. Kach disk 18 contains in its periph-

ery a recess 21 preferably of curved form
provided with a cutting edge 22, these re-
cesses 1n the construction illustrated being
of a width equal to approximately one-sixth
of the circumference of the disks containing
them. The shafts of adjacent pairs thereof
are adapted to be rotated toward each other
as represented by the arrows in Fig. 3, in a
manner hereinafter explained, the disks 18 on
each pair of adjacent shafts being so posi-
tioned with relation to each other that the
recesses 21 therein are located the same dis-
tance from a vertical plane located midway
between these pairsof shafts but on opposite
sides thereof, as illustrated in Fig. 4, where-
by when the shafts are rotated the recesses
of adjacent opposing disks will simultane-
ously occupy uppermost position as repre-
sented by the pair of disks illustrated in the

~left-hand end of Fig. 4, for a purpose here-

1nafter explained.

The means for rotating the shafts prefer-
ably comprise a gear 23 on each shaft 14,
these gears being arranged in line with each
other and of the same size, a worm-shaft 24
located beneath the gears 23 and extending
provided with alter-
nating right and left-hand threaded-sections
20 and 26, respectively, which mesh with
the gears 23, as represented in Fig. 2; and
a driving worm 27 on a shaft 28 operated
trom any suitable power-device and meshing
with a worm-gear 29 rigid with the worm-
shaft 24, whereby the shafts are rotated
simultaneously and in the directions herein-

- before described. '

00

~ grate, to cause the cutting edges 22, as the

60

65

In the operation of the grate the fire-bed,
as the recesses 1n adjacent opposing disks
are carried to uppermost position, settles
sufliciently into the recesses, which in this
position virtually form a channel across the

disks 18 continue to rotate, to be forced to-
ward each other into the fire-bed, and as the
recesses move from uppermost position to a
position in which they open in a direction
toward each other, these cutting-edges cut
through the mass in the recesses or channel
21 severing it from the remainder of the fire-
bed, the mass thus dislodged being carried
downward between the adjacent disks 18
and the recesses 21 therein and finally dis-
charged into the ash-pit. The disks 18 are

The outer ones of the-

| same relation

other, as illustrated, so as to prevent dis-
charge of the mass on the grate through the
spaces between the disks into the ash-pit
when the unbroken curved portions of their
peripheries travel against the mass, and thus
the fire-bed is undisturbed, excepting when
the recesses are brought into operation as
described for scparating from the fire-bed
portions thereof.

The operation briefly stated consists in in-
termittently cutting through the bed on the
grate by a biting action and discharging the
portions thus separated from the mass De-
low the grate. It will be manifest that by
operating a grate in this manner the forma-
tion of large masses of clinkers is prevented
as the disks operate to cut through the mass
and thus break up, and discharge through
the grate, those portions of the mass which
1f not broken up would form the nucleus of
large masses of eclinkers the existence of
which would not only necessitate the stop-
ping of the furnace for their removal, but
would 1mpair the usefulness of the furnace.
- It 15 preferred that the grate be so con-
structed as to cause the removal of portions
of themassas described throughout a portion
only of the crogs-sectional area of the fur-
nace at one time, and for this purpose I so
arrange the disks that the opposing pairs of

| recesses will operate on the fire-bed one after

the other. In the construction illustrated
the disks 18 between the partition 8 and the
shatft-operating mechanism are so positioned
on their several pairs of shafts as to cause
the recesses to extend at an angle of about
120° to each other, and the disks on the op-
posite ends of the pairs of shafts to bear the
to each other, the disks be-
tween the partition and shaft-operating
means being so positioned that the recesses
therein extend at an angle of about 60° to
the recesses 1 the disks on the opposite ends
of the respective shafts, whereby the re-
cessed portions of the disks between the par-
tition and shaft-operating means on the two
shatts at the left-hand side of Fig. 1 will
irst operate to separate portions of the fire-
bed on the grate above them: the next disks
to operate on the fire-bed, as described, will
be the disks on these same shafts on the op-
posite side of the partition; the next disks to
operate will be the disks between the par-
tition and shaft-operating means on the two
central shafts, and so on throughout the re-
mainder of disks, whereby when the disks
on the shafts at the right-hand side of Fig.
1 on the side of the partition farthest from
the shaft-operating means have operated as
described, the disks on the two shafts at the
left-hand side of Fig. 1 and between the par-
titzon and shaft-operating means will be in

position to again operate, all as illustrated

i Fig. 4, whereby the disks operate in sue-

preferably arranged sufliciently close to each | cession, for the purpose stated.
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work required to be per:ifmmed by the Sh&fb._
- operating means is reduced to the minimum
and thus the grate may be Gperfl,ted Wlth_.'
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Whete the disks aré s6 pﬂsltloned on the
shafts as to cause their recesses to operate
upon the fire-bed in succession for removing |

portions of the latter throughout a portlon
only of the area of the grate “at one time, the

comparatively Tow power.

While I have illustrated and described a
particular embodiment of my invention I do
not wish to be understood as intending to |
limit my invention to the particular embodi-

ment shown, as various changes and modifi-
cations may be made without depm ting from

‘the spirit of my invention.
What I claim as new and desire to secure

by Letters Patent 15—

1. A grate formed of revoluble 111e1nbe1*5
carrying disks spaced apart and containing

recesses 1n thelr peripheries, said members

being operatively connected together to
cause them to rotate &mmltaneously the re-
cesses 1n the disks on the different members
being disposed in varying positions about
said members whereby the disks on different
members operate at different times to re-
move portions from the fire-bed.

2. A grate formed of revoluble members

carrying disks spac,a.i,d apart and 6611ta1n111g

recesses 1n their peripheries, and means op-
erated from a common source for simulta-

‘neously rotating said members, the recesses

30_.

in the disks on the different members being

disposed in varying ‘positions about said

members, whereby the disks on different
~members operate at different times to re-

move portions from the fire-bed.

35

3. A grate formed of pairs of revoluble

members. carrying disks spaced apart, ar-

ranged in staggered and overlapping rela-
tion, and contammg recesses 1n their periph-

'erles the recesses in the members of each

pair co-acting to form pockets, and means
connecting said members together to cause
the latter to operate %11‘111.11tautlu:}us,lyj and the
members forming the pairs thereof to oper-
ate toward each other, the recesses in the
disks on the different members being dis-
posed 1n varying positions about said mem-
bers, whereby the disks on the different

munberb operate at different times to remove

portions from the fi

re-bed.
- JOHN LEVEY.

In presence of—
R. A. SCHAEFER,
Jorn WiLson.
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