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SPECIFICATION forming part of Letters Patent No. 646,00'? de,ted March 27, 1900

Appheatmn filed July 1, 1 898,
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To all whom it may concern

Be it known that'I, ROBERT M. M(JBETH
a citizen of the United States, and a resident
of the city of Cincinnati, in the county of
Hamilton and State of Oh10 have invented
certain new and useful Implovemente in Me-
chanical Draft and Underfeed Stokers De-
signed to Burn Slack or Slack and Nut Coal
in Steam-Boﬂer and other Furnaces, of Wthh
the following is a specification.

The sevelal features of my 1nvent10n and
the various advantages resulting from their
use conjointly or othermee will be apparent
from the following description and claims.

Figure 1, Sheeb 1, is a front and Fig. 2'is
&mde elevatmn of a tubular-boiler fire- front
showing tmy stoker as apphed to a boiler-fur-
nace. Fig 3, Sheet 2, is a view partly in ele-
vation a,nd pa,rtly in sectlon the section being

a vertical longitudinal one taken in the plane f
of the dot,ted line 3 3 of Fig. 1, that part of

the section being shown whleh 11e<s to the left
of the dotted lme 3 3, the housings A* being
removed. Fig.41s a lonﬂ'ltudmal section in

elevation, taken in the plane of the dotted line |

4 4 of Fw‘ 5 and 1s partly in section and
partly in elevatmn that part of the section
being shown which lies to the left of the
dotted line 4 4. Fig. 5, Sheet 2, is in gen-

eral a front elevation of the ,self-contemed-

stoker. In this view the housings A*and a
part of the front casing, &e., have been re-
moved to disclose the parts behmd Fig. 6

is a longitudinal section of the furnace, taken

in the pleue of the dotted line 6 6 of Figs 2
and 3 and showing that part or plan of the
machine which is disclosed when all above
the plane of the dotted line 6 6 is removed.

The stoker is a self-contained automatic
machme mounted on truck-wheels for feed-
ing fuel into boiler and other furnace fires,
with none of the working parts on the inside
of the furnace, and consists of a fuel-maga-
zine cokmﬂ’-letmt which connects the bot-
tom of the magazine with the bottom of
the retort, a fuel feeder and coal-crusher
at the bottom of the fuel-magazine and
abreast of the retort-mouth, a retort fuel-agi-
tator, twyers for supplyi 1nﬂ‘ air to the fuel in
the 1eu0113 a wind-box for supplymﬂ' airto the

twyers and a fire- chamber -G® and ineclined |

moving grate-bars, and an ash-pit D? from

| which airis passed upward between the grate-
bars to the incandescent fuel after it his
been discharged from retort onto the inélined g3
rocking gxa,te -bars G by the action of the
retort fuel-agitator E and the fresh fuel which
1S conetantly entering the retort at its bottom.
Alr is also deliver ed back of the bridge-wall,
but is taken direct from the blast-pipe 4nd 60
regulated-by a valve. The inclined rocking
ﬂ'rate bars are independent of the self-eon-
tamed machine. :

- Prominent among the various well-known
methods of aSSIStI[lﬂ" in the combustion of 65 -
coal and the prevenbmn of smoke that I am
able to take advantage of, in combination
with the improvements Whu,h I have made,
in underfeed stokers are moving grate-bars
and fresh air introduced behind the bridge- 7o
wall.

The object in mounting tlie machme |
(stoker) on truck-wheels is t0 provide a quick
‘means of inspection and also to facilitate re-
pairs of the machine and of the walls of the 75
furnace. When such work becomes neces-
sary, the machineis drawn outonto the boiler-
room floor, Fig. 4, Sheet 2, and ds the stoker
forms the ld,I'D‘eSt part the furnace fire-front
| below the bmlel it gives when removed the 8o
largest possible amotnt of room for the work- -
man to make repairs to the furnace-walls, and
when the machine is out on the floor there is
no part to which access cannot be had with
ease. 35

Experience has shown that underfeed me-
chanieal - draft stokers as heretofore con-
| structed give out in their most vital parts and
are very dlﬂieult and expensive to repair.
The twyers and other parts exposed to the go .
action of the heat are fixed and on the inside
of the furnace and are not accessible except
‘when the furnace is cold, and under the best
conditions the space to make repairs is very
limited, and all of the air required for the. gs
combustion of the fuelis made to pass through ~
the twyers, which are parellel with and.on

| the inside of the furnace. The tendencvr of

this system is to create an excessive heat in
the center of the furnace, thereby increasing 1co
theé liability of damage to the boiler, twyers
retort, and dead- plates ‘This system also
makes it necessary to use dead-platesin place
| of grate-bars. The objections to dead-plates
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in placeof grate-bars are that they warp from |

the heat ot the furnace and they shut off all
connection between the ash-pit and furnace-
fire, making it impossible to keep the fires
clean while the furnace is in action, and a
large part of the ash must passover the bridge-
wall and fill up the space behind the wall.
In my stoker all of the vital parts are in-
cluded in the self-contained machine and are
not exposed to the intense heat of the furnace
and in case of accident can be removed and
repaired while the furnaceisin action. The
fact that the vital working parts which are
exposed to the heat do not come in contact
with the greatest heat of the furnace, but are
at the coolest part of the latter, insures for
them a greater length of life. Furthermore,
it 1s to be observed that a very small part of
the machine is so exposed, and such small
part consists of the retort and retort fuel-agi-
tator, and in case of accident these two last-
named could be dispensed with and yet ob-
tain good results by hand-stoking without
drawing fires. :

In the use of grate-bars thereis a very great
advantage over the dead-plate system, as the

- best results cannot be obtalined with a con-
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stant accumulation of cinder and ash in the
furnace-fires. Inmystoker thefiresare kept
clean and free from cinder and ash by the
inclined moving grate-bars.

The most important feature of my inven-
tion and that which enables me to accomplish
the various important results in combustion
i1s the transverse underfeed, which consists
in feeding fuel into a coking-retort at right
angles to the axis of the retort and in the di-
rection of the draft of the furnace, substan-
tially as shown, the main object hereof be-
1ng to eiféct an intimate previous mixture of
fresh air with the hot gases in that part of
the furnace to which they naturally rise.
This system enables me to place the maga-
zine and retort and other parts of the maga-
zine,incombination with the mechanical draft,
in such a position as to obtain the proper
mixture of fresh air with the gases which are
generated at different stages of combustion
and must have the proper proportion of fresh
alr at the time and at the part of the furnace
in which the gas is generated and independ-
ent of the other gases in order to effect per-
fect combustion, and when this is not done a
large amount of useful heat is lost by the
gases which escape unburned but without
visible smoke.

It is not necessary to use mechanical draft
with my machine. Naturaldraft may be used.
Mechanical draft is preferred, because the
amount and distribution of the air are under
perfect control. From the many variations

of the detailed structures which may be em-
ployed in carrying mechanical draft into ef-
fect I have selected one form for the illustra-
tion of the complete operation of my ma-

The movement
also breaks up theclinker, which is the cause
of much trouble in other underfeed stokers. |
‘tort-mouth C, Fig. 4.

9 - 646,007

chine. Itisimpossibleforair passed through
fuel in one stage of combustion to meet the
requirements of the gases generated in an-
other stage of combustion. Hence the neces-
sity of a means for introducing fresh air at
the time and places required.

I will now proceed to particularly describe
the various portions of the machine under
consideration.

A indicates the fire-front, A% the hand feed-
doors, and A? the housings. _

F is the fire-brick lining of the fire-front,
and F? the fire-brick roof over the retort.

Inside the magazine B and at the bottom
thereto there is a fuel-feederand coal-erusher

with an oscillating movement operated by the

bell-erank arm B3, Fig. 5. There is preferably
such an arm B* at each end of the magazine

B, and the free end of this arm 18 connected

to a spur-gear crank-wheel J, Fig. 3, which
is under the floor, by a rod J°. The crank-
wheel J receives its motion from a pinion J*
on shaft J%, the latter driven by a belt A° or

| small engine at one side of the furnace, Fig.

3 and Fig. 1, Sheet 1. The gear of crank-
wheel J and pinion J* are shown convention-
ally.

| ijlace the fuel-magazine B and refort D,
Fig. 6, Sheet 2, across the front of the fire-
chamber of a furnace, the fire-chamber being
provided with inclined rocking grate-bars G
and connect the bottom of the magazine with
the bottom of the retort by means of the re-
The magazine retort-
mouth and retort are equal in length, and the

length of the retortisequal to the width orsize -

of the furnace. Atthemouth C of the retort
and abreast of the same there is a coal feeder
and crusher B’ and B®, with an oscillating or
reciprocating movement. The feederinform
is a long cylinder B? with an exterior tooth
B’ (the face of which isequal inlength to the
retort-mouth) for the purpose of forcing the
fuel by successive charges from the magazine
into the retort D. It is not necessary that
the feeder and crusher be of the shape shown
and described. This form is preferred be-
cause 1t works with less friction than any
other. Any form of feeder may be employed
competent to carry into effect the several fea-
tures of my invention. The feeder is sup-
ported by journals B¢, Fig. 5, one at each end,
and when the mouth of the retort is to be
charged with fuel the tooth I3 is elevated (see
Fig. 4) and the fine slack and nut fuelinthe
magazine B will fall under the tooth B’ by
gravity and fill the space left by the with-
drawal of the tooth, and when the tooth de-
scends (see Kig. 3) any coal too large to en-
ter the mouth C of the retort will be crushed
between the abutment-walls I3° of the maga-

zine and the feeder-tooth B’, and all of the

coal before the tooth will be forced on and
into the retort-mouth C and from the retort-
mouth into the retort D by the successive
charges which enters the mouth of theretort
C, and I am enabled to deliver and maintain
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by this means a continuoiis flow of fine fuel |

(slack) in a thin stream from the bottom of
the magazine B to the retort D. Thisstream
of fuel . presents its broad side, as it were, or
edge (at the delivery side C3 of the retort-
mouth) to the incandescent fuel in the cok-
ing portion K* of the retort D, and as the
fresh fuel comes in contact with the i Incan-
descent fuel coal-gasis generated, and the re-
quired Intimate mlxture of fresh air for this
gas is principally obtained through the twyers
D%, Figs. 3 and 4, and as the fuel enters the
cokmg portion of the retort from the bottom
upward simultaneously thronghoutits entire
length I am enabled to maintain a uniform
depth of incandescent fuel and heat in the
retort, which is a vital point in. the expul-
sion and consumption of coal-gas, and as
the fuel in the retort works upward (from
the action of the fresh fuel entering at the
bottom of the retort) it ceases to evolve coal-
gas, and the fuel in the retort will be in an
Incandescent state. As fast as this takes
placeitis fed over onto theinclined grate-bars
B by the combined action of the retort agita-
tor K and the fuel which is forced 111130 the
bottom of the retort by the oscillating or re-
ciprocating feeder, and by means of this com-
bination of the tlensverse feeder and retort-
agitator I am enabled to keep a uniform depth
of incandescent fuel on the grate-bars, and
by the movement of the bars the fuel on the
bars is kept free from ash and cinder. This
large body of incandescent fuel on the bars
will require a large amount of fresh air to
complete its combustion. This air is passed
upward between the graté-bars from the ash-
pit D® Dbelow. Thele will still be a large

amount of useful gas generated from the fuel-

on the grate-bars whlle the combustion of the

less 1t meete with the required mixture of
fresh air to effect its combustion, and, as
heretofore shown, this fresh air eennot be
passed through the grate-bars for this par-
ticular gas; so I 1ntr0duee the required air
behind the bridge-wall by means of and in
combination with the mechanical draft D7
and an air-box D® with a large number of
small holes D%, located near the top of and in
the bridge H. The retort-agitator E has a re- !
cipr ocatmw movement tr &nemltted througha
bell-crank E®, connected with the arm B3
which eneratee the fuel-feeder, and the agi-
tator works alternately with the feedmcr—
tooth B’ of the feed-cylinder B:. When the
feeder-tooth begins to push a charge of fuel
into the retort- meuth the agitator is with-
drawn into the wind-box D‘* Fig. 3, so that
the fuel in the retort may not be ebstruoted
in its ascent. By reason of the tapering shape
of the retort there is no tendeney of the fuel
to work back toward the magazine when the
feeder-tooth is withdrawn, a,nd as the feeder-
tooth is withdrawn the retor t-agitator is pro-
jected into the retort D, Fig. 4 and the in-

candescent fuel pushed over onto the grate- :

made, but much larger and in sections.

-posed to view, also the housings A*and

of twyers D? and D5,
an intimate mixture of fresh air with the coal-
gas, while the twyers D®are designed to fur-

bars and in combination with the moving
grate-bars and the agitator. The fuelis kept
in motion until eombustlon 18 completed.
This agitator E, Fig. 4, Sheet 2, may be made
in several ways. The preferred way is to in-
sert a number of steel or iron pins into a flat
bar in the same manner as a garden-rake is

It
may also be made of cast-ir on and eenneeted

Wlth a bell-crank shaft E3, Figs. 4 and 5, Sheet
The entire agitator, exeept bell- cra,nk is
1neased inside of the wind-box D% which sup-
| plies air to the side or top twyers D?  The
agitator points, pins, or pokers pass through
the twyers, all parts of the agitator bemO'
surrounded by cold air at all tlmes

By reason of the reciprocating agitator and

inclined rocking grate-bars the clinkers will

“collect in small pieces on the dumping grate-

bars G? and access to the dumpmﬂ'-bars can
be had at any time through the ash-doors A3,
Fig. 1, Sheet 1, and Fig. 5, Sheet 2.
When mechanical blast is used, the air re-
qu1red for this furnace is preferebly supplied

from a blower through pipes D® and D" and
‘isregulated by valves K in the pipe and wind-
"boxes.

In I‘Ie 6 which, as aforementlened a

| plan pert in seetmn taken in the plene of
‘the dotted line 4 4, Figs. 1 and 2, Sheet 1,

side walls of and brldﬂ'e-wall belnn‘ in see-

tion, the magazine B, wmd—box D¢, retmt D,

ﬂ'rate bars G and G2, and wind- box D8are ex-

ion-shaft J* in dotted lines, end also two rows
The twyers D* insure

msh that required for the incandescent fuel

in the retort D.
- same 18 bemﬂ‘ completed that will be lost un- |

Inasmuch as all of the machinery for feed-

pin-

/5

8¢

0o

95

I00

105

ing the coal forward is incased, an obvious

'adva,ntaﬂ‘e derived is that no coal is lost, all

I1IO

waste is prevented and even that dust from :

the coal which arises from the operation of
the machine is all fed into the fire and cen-
sumed and its heat utilized. |

In operating the stoker the fires are started
in about the same manner as in a common.

furnace, and coal is putin throughthe hand-

feed door A® Fig. 1, Sheet 1, care being
taken to obtam a bed of mcandeseent fuel
in.the retort as soon as possible, and when
there is sufficient steam to run thesmallspe-
cial engine for the blower and stoker ma-
chmely the fuel-magazine B is filled with
slack or nut coal and. the machinery started.

‘What I claim as new and of my invention,

and desire to secure by Letters Patent, 13———_

1. An underfeed stoker with the longltu-
dma,l axes of the fuel-magazine feeder and

-retort of the same placed across the front of

the fire-chamber of a furnace and arranged

‘to feed fuel intothe retort transversely to the

axis of the retort, and causing the fuel after
it enters the retort to overﬂow the retort
broadside into the fire-chamber, and in the

I15

120

125

130




REERERERES substantlelly as: end for the purposee epeel- -
R ﬁed . |
2 In a furnaee, the combmetwn 01"' a re-
- tert and an underfeed thereto consisting of a
| cylinder provided with an exterior teoth and
g curved wall, and an abutment ed,]ommg |
- sald wall, the eyhnder and 1ts tooth arranged
~ so that in its oscillation it will crush any coal
-+ too large to enter theretort against the abut-
15 ment, and convey all of the crushed coal to
- the 1et0rt substantlelly as a.nd for the pur—
REEEREES -poees epeelﬁed | |

IO

20

258 ;end a retort and an agitator, adapted to agi-

~ tate the fuel as it rises into the retort,and to

- assist in feeding it toward the rear of the

- farnace, and ;tw’yers located in the coking

W - - portion of the retort, for supplying fresh air:

| - . 30 to the fuel, while being agitated by the agi-

- tator, substantiaily as and for the purposes:
epeelﬁed '

8. In a fuarnace, an underfeed, and a retort |

BEEE éand an agitator, adepted to afrltate the fuel .

as it rises into the retort, and to assist in:

35
- feedingit toward the rear of the furnace, and

40

45

55
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. direction of the draft of the furnace, and |

@  piving an evenly-distributed bed of incan-:
® descent fuel between the side walls of the
- fire-chamber and from the retort at the front

~of the fire-chamber back to the bridge-wall,

3. In a fumaee the tlansvelse undelfeed

- aretort and an amtetm adapted to &mta,te
o the fuel as it rises into the retort, and te as-
- sist in feeding it toward the rear of the fur-
... .. nace, substantlally as and fm the purpeees b
o -SPBClﬁed o

4. In a furnaee the transvelse undelfeed

twyers located at the coking portion of the
retort, for supplying fresh air to the fuel,

while bemﬂr agitated by the agitator, an alr—
chamber supphed with an air-blast, and em-
bracing the agitator for keeping the agitator

cool, and supplying the upper portion of the.

coking-chamber with air, substantially as and
for the purposes specified.
6.- In a furnace, an underfeed, and a retort

and twyers located in the coking portion of |

the retort, for supplying the fresh air neces-
sary for the coking process, and thoroughly
distributing the same through the fuel from

> the bottom thereof, and upper twyers or air-

blast in connection with the nupper portion of
the coking-chamber for supplying the latter
with fresh air, substantially as and for the
purposes spemﬁed

7. Thecombination of a retort, whose mouth

is longand narrow, in combmatlon with a long

fuel- feeder substanmallypm allel-thereto, and
crusher of cyhndmeal form having a prOJect-
ing tooth whose face is about equel in length
to the retort and retort-mouth and parallel
thereto, and feeding the fuel direct from the
magazine through the retort-mouth and into
the retort, eubstantielly as and for the pur-
poses spee1ﬁed

8. The combination of a retort, and a maga-
zine, and an underfeeder for feedlnﬂ' the fuel

from the magazine to the retort, perallel to |

4 . . - 846,007

each other, the retort and magazine outer

walls, endsand bottoms being closed and con-
nected, the inside wall of retort, which forms: |
the partition between the retort and maga- -
| zine having a long narrow mouth, below the =
fire-line, and the feeder being located at that
| mouth, and adapted to feed the fuel intothe
‘mouth trensversely from the magazine to the
latter, eubstantlally as end for the purpoeee SRR
:epee:tﬁed | o

1

9. The eombmatlen of the retmt hmflng a o

ﬁed

11, In a retort with a long narrow mouth,
located at the bottom of the side of there-
tort, and extending throughout the lengthof

‘long mouth, and twyers, located along each -~
‘side of the retert and wind-boxes under the:
twyers for supplymg air to the same, and a
‘nagazine, parallel to each other, the. maga-
‘zine being connected to the mouth of the re-
| tort, and a long fuel-feeder acting abreastof =
| the mouth of the retort, and transversely 35
| feeding the fuel into the meuth of the retort,
substantlally as and for t,he purpeses Speel-f S
10, "I‘he combmatlen ef ‘ohe 1et01tand maﬂ'a- EEEES
| zine with sides, ends and bottom closed, an _
| inside partition-wall between the retort and -
‘magazine, having a long mouth below fire-
line, and a magazine par allel to same, and =
‘connected to the mouth of the retort, anda
fuel-feeder acting abreast of the mouth of the

SO -

Qo0

95
retort, and :adepftfed: to feed the fuel into the
retort transversely to the length of the latter, -
‘substantially as and for the purposes speci-

100

its side, an oblong fuel-magazine along the :

side of and parallel with the retort, and con-

‘nected at the bottom thereto, with the bot-
tom side or edge of the mouth of the retort, a

transverse fuel-feeder B’ and B* located at
the bottom of the magazine and abreast of
said retort-mouth, feeding the fuel from the
bottom of the magazine intothe retort-mouth,
and adapted to move the fuel from the maga-

zine into the retort in a direction transverse.

to the length of the magazine and the retort,
and after the fuel enters the retort, the move-
ment is from the bottom upward to the fire-
level at the top of the retort, substantially as
and for the purposes specified.

12. The combination of a retort with a long
side opening or mouth at the bottom of the
same, a fuel-magazine lying alongside of the
retort-opening, and connected at its bottom,
with the retort at the bottom edge of the side
opening or mouth of the retort, a transverse
underfeeder located at the bottom of maga-
zine and abreast of the said side opening or
mouth, feeding the fuel into the retort
through the side opening or mouth, and by
successive charges forcing the fuel in the re-
tort to move from the bottom upward until
it reaches the twyers located at each side of
the coking portion of the retort, substentlally
as and for the purposes speelﬁed

13. In a transverse underfeeding stoking-
machine, a retort and magazine placed elde

105
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115

120
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by side, the outsidé walls of the same b'ei.ng'

connected at the bottom and the walls of one

side of the retort forming a partition between

the magazine and retort and a long narrow
mouth (whwh I call the ‘ retort-mouth ") at
the bottom of the said partition-wall through
which fuel is fed broadside or tmnsvelsely
from the magazine into the retort by means

of a cylinder with a fixed projecting tooth,

€

the eylinder having an oscillating or reeip1=o-¥- 1o

cating movement and so arranged that when
in motion said tooth alternately closes and
opens the retort-mouth, substantially as and

for the pur poses specified.

ROBERT M. McBETH.
1&ttest
 WALTER A. RYAN,
K. SMITH.
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