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'UNITED STATES PATENT GFFICE,

 SYLVESTER S. HOWELL, OF GHICAGO, TLLINOIS, ASSIGNOR TC THE UNDERFEED STOKER
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© - AUTOMATIC STOKER.

Becification of Letters Patent.

Patented Sept. 10,1912,

- ‘Application fled November 14, 1908. - Serial No. 462,570,

To all whom wtmay concem Tl R
Be it known that I, Syrvestir S. Howera,

. a citizen.of :the Unitéd -States, residing at

- Chicago, in ‘the county of Cook and . State

of Illindis, have invented certain new and
useful Tmprovements: in Automatic Stokers,
of which the following is-a full clear, con-

cise, and: exact description; reférence being

had to the accompanying drawings, form-
ing a part of this specification. S
It is an object of my invention to provide

 an improved means for cleaning automatic
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stokers generally, my invention being par-
ticularly adapted for use in cefinection with.
automatic stokers of the type adapted to.

have the clinkers and ashes resulting from

the combustion moved‘to .cne end of the

stoker-and removed from the stoker by suit-
able means. = »

My invention relates particularly to an
improved mechanism for removing' the
clinkers and .ashes from ‘the rear end .of .the
stoker, and-is particularly adapted to stok-

ers of the underfeed type in which retorts
‘are employed to receive the fuel to be coru-
sumed, and plates or bars are employed out-

side of and parallel with the retorts to re-

ceive the clinkers and ashes resulting from

the- combustion. ;
vention are as -follows: o g
Figure 1 shows a vertical longitudinal
section through a furnace in which an auto-
matic stoker is located, such stoker being
équipped with mechanism.for removing the
clinkers and : ashes,- as will be described.
This section is taken along the line 1—1 -in
Fig. 2. Fig. 2'is a plan view of the stoker
mechanism shown in Fig. 1. ' Fig. 8 is'an en-

larged: detail “view of the parts shown in’

Fig. 2, as will be explained.  Fig. 4 is a
transverse vertical section -of the parts shown

“in Fig. 1, taken along the line 4—4 in Fig.

1. Fig. 5 is a ‘transverse .vertical section

> taken along the line 5—5 in Fig. 1. Figs. 6
‘and.7 show, in views similar to Figs. 2 and 5,

a modified form of mechanism by which the

clinkers and asheg may be removed from the .
- rear end of the stoker.

Similar numerals refer to similar ' parts

throughout the several views. - TR
Referring to Figs. 1 to 4, inclusive, tw

retorts 1—1 are located in the Turnace 2'in

- siich<a position as to receive fuel delivered

55 into the hoppers-3—3 as a result of the oper-

‘The several drawings illustrating iy in--

ation ‘of the cylinderé 44, -Thé“cylinders‘

4—4 are adapted to be so. operated in any
~sultable manner, by steam pressure prefer-
ably, to reciprocate rams below the hoppers

3—3 so as to force the fuel supplied to.the

sides twyer blocks 5—3; through which air

hoppers into the retorts 1—1.  The retorts
-1—1 ‘have supported thereon along their

under pressure is communicated to the fire .

-|-to- support the -combustion. Outside of the

twyer blocks 5—5; dead plates 6-—6 are lo-
cated in such a position as to receive the

65

clinkers and ashes resulting from the com- -

bustion of the fuel. These plates 6—86, as
indicated in Fig: 1, are adapted to be recip-
racated longitudinally of the retorts 1—1 in

70

a manner and for a purpose to be explained. -
The plates 6 located 'between the retorts -
1—1 are supported between the ¢orrespond-

ing twyer blocks 55 by ‘the upper edges of

the retorts, as indicated in Fig. 4, while the"

plates: 6 located outside of the retorts {--1.

are-supported by the upper edges of the re-.
torts 1—1 and the fixed plates 28-—28. - These-
fixed plates 28 extend slightly above the
upper surfaces of the plates 6, and are adapt-

80.

ed to receive in part the clinkers and ashes -

 resulting from the combustion. Each plate’

6 has pivoted thereto two dogs 7—7 adapted -

to rock relatively to the plate by a bar 8 con-
-| nected thereto. ‘The dogs 7 are so formed

that their angular motion is limited by

85

shoulders 7> -and 7" as a result of which -

when either oné set of shoulders 7* or the

‘other set of shoulders 7" engages the bar 8,

90

a further motion in-the same direction will -

the stoker. - The shaft 11 has also secured
thereto a crank 12 conhected by a link 12
with a crank 14 rigidly secured to a shaft
15. The shaft 15 is supported in a suitable
bearing from the framework of the stoker,

ahd is. comparatively short, serving only to =

communicate motibn to the crank 14 from a
second crank 16 secured to such shaft 15;

The crank 16 is conmected by a link 17 and a.
.connecting rod-18 with a ram operated by
- one of the cylinders 4. .

- *_Operating mechanism-as described is pro-. -
“vided between the shaft 11 and each .of the

cylinders 4, the shaft 11 extending trans-

versely of the furnace and serving to operate

- cause the plates 6 to he moved, The bar 3. -
is connected at its left-hand end by a link:9
to the upper end of a lever 10 secured to a
shaft 11 supported from the framework of
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by means of a crank 10, link 9 and bar 8, I porting guides, the arrangement of parts

as described, each series of dead plates 6.
The amount of reciprocal motion imparted
to the bars 8 by the rams is more than
sufficient to rotate the dogs 7 from one posi-
tion to the other, as a result of which the
plates 6 are reciprocated relatively-to the
A plate 19 is located across the
rear ends of the retorts 1 to receive the

-clinkers.and ashes resulting from the com-

bustion of the fuel, which are moved to the
rear of the stoker and onto such transverse
plate by the reciprocation oi the plates 6
in the manner described. It is to be noted

that the conformation of the dogs 7 is such-

that when the plates 6 are moved forwardly
or toward the front end of the furnace, the
teeth 7¢ formed on such dogs are depressed
below the upper surface of the plates 6, while
motion of the bar 8 toward the rear end of
the stoker serves to raise the teeth 7¢ abeve
the upper surface of the plates'6 at the same

- time that the plates 6 are meved towarrd the
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rear end of the stoker. The result of this
operation of the dogs 7 is to raise and loosen
the clinkers and ashes from the plates 6 and
twyer blocks 5, and thus make it possible
to carry such clinkers and ashes toward the
rear. of the furnace. As shown in TFig. 1,
the teps of the twyer blocks 5 are dlsph(ed
relatively to, each other to constitute in cffect
a2 broken hne, such conformaticn serving to
prevent the clinkers and ashes being moved
to the forward end of the stoker by the
return motion of the plates 6 and dogs 7
carried thereby.

As the clinkers and ashes are moved over
the rear edge of the plate 19, they are en-
gaged during the return or forward mution
of the plates 6 by a culter bar 20 extending
transversely -of the furnace and adapted to
codperate with the rear edge of the plate 19
to separate and remove from the stoker the
clinkers and ashes extending beyond - the

5 rear end of the’ plate 19. The cutfel b(u

20 is hook-shaped, as indicated in Fig. 1,
and. has formed thereon T-shaped ouldes
21, ag-shown in Fig. 2, which guides cobper-
ate with (011espon<hnfrly shaped guides in
the form of slots, and as a result ’che cutter
har 20 is positively guided so that it is mov-
able -only in a \utlcal direction. The de-
tail arrangement of the guides 21 and the
codper atmu slots 212 is better shown.in en-
Iarged detail view in Fig. 8. The cutter-bar
20 is connected by links 92 with cranks
23 secured to a shaft 24 supported. by the
framework of the stoker. The ends of the
shaft 24 have secured thereto cranks 25—25
connected by links 26—26 with the lower
ends of the cranks 12.

As a result of the construction just de-

scribed, reciprocation of the bars 8 by the
links 13 serves also to cause reciprocation
of the cutter bar 20 vertically m its sup-

Q00—

i being such that as the b'us 8 are moved to-
W ard the front of the furnace the cutter bar
20 is moved downward, while such cutter
bar is moved upward as the bars 8 are
moved toward the rear end of the stoler.

As indicated in the drawings, the plate
19 is provided at its rear edge with a re-

70

movable cutting edge 192 and the cutter .

bar 20 is sirnihuly provided with a remov-
able cutting edge 20* adapted to coliperate
with the cuttmO' edge 19*. As a result of
this constructlon, when the cutting cdges
become worn, they may be readily 1ephced

As shown in Fig. b, the cutting edge of
the cutter bar 20 is_ obliquely inclined to the

cutting edge 198, which is horizontally dis- -

posed, the purpose of this arrangement
being to produce an easier cutting operation
than if it were necessary to sever the entire
width of clinkers and ashes at the same in-
stant from the mass of clinkers and ashes
still supported by the plate 19.

In the modification shown in Figs. 6 and
7, the cutter bar is formed in two sections
20", each supported in a manner simi-
lap to that used for the cutter bar 20, as
abready described. As shown in Fig. 7, the
cutter bars 20"—20" are adapted to be in-
(.ependently operated by shafts 24°—-24¢

cach of such shafts being connected by a
link 26* witlhh one of the thndelq 4 inde-.
pendently “of the opemtmo connections of
the other of such shafts. Each shaft 242
has secured thereto two cranks 23* connect-
ed by links 22* with the corresponding cut-
ter bar 20t
bars 20%—20° are obhquely mclined rela-
tively to the cutting edge 19, as alr eady de-
seribed for the cutter bar 20 but in this
medification the cutting Ldges of the bars
207—-20° are oppositely inclined, thus serv-
ing to balance the lateral thrust exerted
upon the clinkers and ashes, and thus upon
the cutting edge 192,

By my lnventlon as a result of the verti-
cal 1e(11,1ocat10n of the cutting bar 20, T
secure a positive separation of that part "of
the clinkers and ashes overhanging the rear
end of the plate 19, and further plowldb an

_effective means for removing that portion

from the end of the stoker. The clinkers
and ashes as they are removed from the
rear end of the stoker drop into a pit formed
for the purpose, from which they are re-
moved by a carrier 27 provided for that

_purpose.

While I have shown my mventlon in the
particular embodiment herein described, I
do not, however, limit myself to this con-
stmctlon, but desire to claim broadly any
equivalent” that will suggest itself to those
gkilled in the art.

‘What I claim is:

1. In combination, a support for fuel to

The cutting edges of the cutter .
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be consumed; means associated with said
support for moving the clinkers and ashes

which are formed during combustion of the
fuel toward a predetermined point, there.

being guides located adjacent to said point
and extending transversely of the path of
movement of the clinkers and ashes, a re-
ciprocable device slidably mounted in said
guides for removing said clinkers and -ashes
when they reach said medetermined point,
and means for reciprocating said device,
said device having a shearing edge arranged
chliquely to the’ upper. surface of said sup-
port.

2. In combmwtmn, a support for
be consumed, said support having a shear-
ing edge at -one end, means associated with
sald support for moving the clinikers and
ashes which are formed during the combus-
tion of fuel toward 'said edge, there being
guides arranged adjacent to said edge ‘md
e\tendmcr transversely thercof, a . “device

- slidably mounted in said rru]deq and having
" a shearing edge ad‘tpted to tobperate with
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the shearing e_dﬂ'e on said support for re-

moving the clinkers and ashes, and means
for inoving said device along said guides.
'3.-In combination, a support for fuel to
be consumed, said support having a shear-
ing edge at one end, means associated with
said support for movintr the clinkers and

_ashes which are. formed durmo the combus-
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tion of fuel toward said edge, there being
guides arranged adjacent to said edge and
e\tendlng transversely thereof, a “device
slidably mounted in said guides and having
a ‘shearing edge adapted to cobperate with
the Sheauno' edg(, on said support for re-
moving the clinkers and ashes, and means

for-moving said device along sald guides the |

shearing edffes on said support and on said

device bemg arranged obliquely with re-

spect to each other.

4. In combination, a retort for recelvmg
‘fuel to be consumed, a shearing edge at the
- rear- end of said ret01t there . bemg guides
“arranged adjacent to and extending trans—

versely of said shearing edge, a dev1ce slid-
ably mounted in said guldes and having a

shearing edge addpted fo copérate with the-
aforesaid shearmg edge, and means f_or,

" moving said device along said guide.

55

5. In combination, a support for fuel to

be consumed, there being guides arranged

ad]acent to; and extendmc transversely of

fuel to

8

one edge of S‘lld support a dev1ce shdably .

mounted in said guides and having a por-
tion arranged at an acute angle to said
guides and. extending ' toward “said edge,
means . for moving said device along said
guides, and means for moving the clinkers
and ashes-which are formed during the.com-
bustion of the fuel toward said edge.

6. In’ combmatlon, a support for fuel to

be consumed, a shearing member at one end

of said support, means for moving the clink- -

ers and -ashes which .are formed during the

adjacent to. said shearing edge, a comple—
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combustion of fuel toward said shearing -
-edge, there belng vertical guides arrano'ed

70

me,ntary shearing member slidably mounted

in said guides, .and means for moving said
member along said guides.

+ 7. In combination
stoker, a plurality of retorts adapted to re-
ceive the fuel to be consumed, twyer blocks
supported by each retort, an air box sur-
rounding the retorts and communicating

with - an automatic

with the twyer blocks supported thereby, .

fized plates outside of the retorts extending

longitudinally thereof for receiving the

clinkers and ashes resulting from the com-
bustion, reciprocable plates Tnovable and ex-
tending in the same diregtion 4s the fixed

plates and cooperatlng therewith, such re- ¢
‘ciprocable plates serving to advance the

miass of clinkers and- ashes toward and be-
yond one‘end of the retort, and reciprocable
means operating during the backward mo-
tion of the reciprocable plates to separate
that portion of the mass of .clinkers and
ashes exteniding beyond the end of the re-
torts and to effect the removal of such por-
tion from the proximity of the retorts.”

8. In combination, a retort for receiving
fuel to be consumed, a shearing edge at the

90

rear end of said retmt, guides atranged ad-

jacent to and extending transversely of said
shearing. edge, ‘members ’ movably mountéd

‘in said guides so as'to be movable toward

and from said shearing edge, said me

’%Eers
 having shearing edges arranged obliquely -

to each.other and adapted to todperate with -

the aforesaid shearing edge.
In witness whereof, I hereunto subscrlbe
my name this 7th’ day of November, 1908. .
PR SYLVDSTER S. HGW ELL
VVltnesses ’
WILLIAM J. KENNEY,
HENRY P. GROHN
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