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To all whom it may concern:

Beitknown that], HENRY GRANDISON COX
a citizen of the Um_ted States, residing at Tu-
dianapolis, in the county of Marion and State
5 of Indiana, have invented certain new and
usetful Improvements in Mechanical Stokers,

of which the following is a specification. .
This invention relate% to that class of ap-
paratus by means of which fuel is automatic-
10 ally fed into and. throungh the.combustion-

chamber of a furnace by mechamcal app11-~

ances.
Said invention will be first fully deserlbed

and the novel features Lhereof Lhen pointed
15 out in the claims.

Referring to the accompanying drawings,

which.are made aparthereof, andupon which
similar reference characters indicate similar
parts, Figure 1 is a vertical sectional view

20 throughasteam-boiler furnace provided with
an automatw or mechanical stoker embody-
ing my said invention, the point at which
'sald sectional view is ta,ken being 1ndlca,ted
by the dotted line 11 in Fig. 2; and Fig. 2, 1

25 horizontal sectional Vlewlooklnﬂ'downwardly
from the dotted line 2 2 in Fig. 1.

A fragment of a-steam- boiler 25 is shown

as mounted in the usual way in brickwork
above the -combustion-chamber, ‘and the
products of: combustion are designed, as is
common, to.pass first. up against said boiler,
thence - ( generally) - throuo*h flues or tubes
therein, and thence outf to the smoke-stack
in the usual way. - The floor to the smoke-

20

35 head consists of an arch 26, preferably formed

of fire-brick. Thisisdirectly abovethe point

highly heated, and consequently assists in
40 consuming the smoke. The bridge-wall 27 is
hollow and a conduit 238 leads from the out-
side to the chamber therein and admits a
suitable supply of air. The air is driven in
under pressure by any suitable means. A
45 small steam-pipe 29 (which acts as an injec-
tor) is shown as the means. One or more
conduits 30 lead from -the chamber in the
bridge-wall around to alongside the forward
part of the combustion-chamber, and several
so orifices 31 are formed in the walls of said

| chamber.

chamber at that point, through whioh a sup-

ply of air may enter said chamber from said

conduits. A slide 32, having a handle 33 and
provided with perforations corresponding to
the orifices 31, is arranged to serve as a gate §g
to said orifices, and said orifices may there-

1 by be either shut off or their size diminished,

as may be desired. The slit 35 (or equiva-
lent holes) leads out from the chamber in the

hollow bridge- wall through the front side 6o

thereof and discharges into the combustion-
Airisthusintroduced under pres-
sureinto the combustion-chamber both at the
front and rear and. in different directions.
The resulting conflicting air-currents cause 65
a violent agitation of the gases and a very

~complete consumption of the smoke and com-
-bustlble portion of such gases.

The fuel is introduced into the hopper-like
bin 40 in front of the furnace and passes 7o
thence into the combustion-chamber through
a- suitable passage-way formed through the -
furnace-front: at the bottom of the bin just

- above the first stationary plate 50 of my im-

proved automatic stoker and passes down 75
sald plate, being moved along step by step,
as will be presently described. 'The station-

-ary parts. of .said stoker, which earry the fuel,

consist of numerous step-like plates 51, and
the structure ‘terminates in a wider pla,te or 8o
platform 52 at the bottom. The arch 26 and
the plate 50 serve to coke the fuel and may
therefore be denominated the ‘‘ coking-arch?”
and ‘‘coking-plate,” respectively.

- The fuel 18 forced over the steps 51 by suit- 85

“able plungers 53, which are mounted in ways
when the combustion first takes place, and |
being in close proximity to the fire becomes

underneath, as shown, and said plungers are
connected by means of links 54 to bell-crank
levers 55, and these in turn are carried by

-rock-shafts or pivots 56, which are mounted go

in suitable bearings in the structure, of which
the steps 51 form a part. All these bell-crank
levers are connected at the lower end to an
actuating bar or rod 57, which isdriven from

a cam 58 on a shaft 59, the connection being 95
preferably made by means of an adjustable
arm 60. By adjusting the arm 60 on the rod

57 the plungers 53 are driven out to such
points (with respect to the outer edges of the

| plates or steps 51) as may be deswed so that 1co
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the fuel is pushed off said plates more orless |
A plun- |

rapidly, acecording to requirements.

~ger 61, similar to the plungers 53, is provided

10

20

30

35

40

as a means for forcing the fuel into the com-

bustion-chamber from the bottom of the hin

40 and is connected by means of the link 62
to a bell-crank lever 63, which 1s carried on
a rock-shaft or pivot 64, and is connected at
the other end to the actuating-bar 57.

The bell-crank levers 55 are of different
lengths, so that the strokes of the plungers
53 shall be different. Asthefuel passesdown
the stoker it becomes more aud more con-
sumed, so that if the movements of the plun-
gers were equal the mass of fuel at the lower
end of the stoker would be less than at the
upper end. Consequently in order to main-
taln an equal body of fuel over the entire stir-
face of the stoker it 18 necessary that it be
forced forward more rapidly at first, and thus
enabled to acecumunlate tosome extent on the
succeeding stepsorplates. The unequalness

-0f the bell-crank levers enables this to be

done, those with longer arms at the upper
end forcing the fuel forward more rapidly
than the shorter-armed ones at the lower end.

The cam 58 is so formed as to operate dur-
ing only about one-half its revolution, about
one-half of the cam-groove therein being
equidistant from the axis of rotation, while
the other half 1s eccentric thercto. The
plungers are thus moved out and drawn in
quickly and remain at rest for about one-half

the time,sothat thefuelisnot keptin constant

motion, but has certain periodsof rest, during
which the combustion can proceed without
interruption or disturbance. The plungers
may thus be also kept protected by the plates
or steps from the intense heat of the furnace
during a considerable portion of the time,

~and warping thereof thus prevented and their

45
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- 8stoker.

life prolonged.
Myimproved stoker should be made in sec-

tions. 'These sections may be of any con-
venient width. I generally make them about

one foot wide. In Fig. 2 I have shown a
stoker composed of fom of these sections or
adapted to a fire-box of about the ordinary
width for a single boiler., There are as many
of the bins 40 as there are sections of the
The cams 53 are set oppositely to
each other on the shaft 59, so that the sets
of plungers 53 in the different stoker-sections
operate alternately, the plungers of one sec-
tion being in their forward position, while
those of the adjacent section are drawn back,
as shown. The structure as a whole is suit-
ably secured in the boiler-front at the upper
end, and its lower end is supported from the
furnace-walls by a suitable support, as the
channel-bar 70.

While the principal part of the stoker
should, asabovestated, be formed in sections,
the final plate or platform 52 may be and

preferably is formed in a single piece and is
arranged to receive the ashes from all the

stolter-sections.
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pushed forward by the lower set of plungers
and fall over the edge of this platform into
the ash-pit, whence they are removed from
time to titne, as may be required.

The ash-pit is shut off from the space be-

low the main body of the stoker by the swing-

ing door 75, and theairis thus prevented from
entering the combustion-chamber through
the ash-pit, but is”forced up through the in-
terstices in the stokeramongand through the
fuel by the draft, and is thus supplied in' the
proper manner to promote combustion. If
permitted to pass through the ash-pit, as 1t
would in the absence of this door, the air con-
sumed by the draft would be thus supplied
throungh what would be substantially a by-
passand the effectiveness of the furnace thus
ereatly diminished. |

When it is necessary to remove the ashes,
the door is swinng open by means of its pull-
rod 76 and during this operation occupies
the position indicated by the dotted lines in
Fig. 1. At the same time the door 80 is
swung up to closed position (see dotted lines)
by means of the rock-shaft 81, having suit-
able arms 32, which come in contact with said

“door, said rock-shaft being operated by an

arm 83 and a pull-rod 84, extending to the
front of the furnace, where it can be easily
reached by the operator. The combined sur-
face of the door SO and the plate 52 is suf-
ficient to carry the ashes formed while tho
ash-pit is being cleaned, and the door 80 at
this time (like the door 70 at other times) pre-
vents the air from flowing through the ash-
pit to the detriment of the operation of the
furnace.

Having thus fully described my said inven-
tion, \vhat I claim as new, and desire to se-
cuare by Letters Patent, is—-— -
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1. The combination, with a mechanical

stoker, of a platform at the lower end and
above the ash-pit for receiving the ashes
therefrom as the fuel is consumed, a door
hinged below said platform whereby the air
1s shut off from the ash-pit, a second door be-
hind the platform which together therewith
1ray completely cover the ash-pit, and means
for operating said doors, thereby enabling
the ash-pit to be eleaned without opening an
alr-passage ther ethmun‘h , substantially as set
forth.

2. In an inclined grate, the combination of
a stepped series of stationary plates, plun-
gersarranged between said plates, and means
for intermittingly reciprocating said plun-
gers, sald meansadapted to keep the plungers
at the rear end of their strokes during their
intervals of rest.

3. Thecombination,ina mechanical stoker,
of a stepped series of stationary plates, plun-
gers arranged between said plates, and means
for inter mlttmﬂ'ly reciprocating said plun-
aers, sald means comprising a shaft, a eam
ther aon, a bar driven by said cam, and bell-
crank levers connecting said bar to S&ld plun-

These ashes are gradually | gers, said means bemﬂ' arranged to keep the
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plungers at the rear of their respective paths |

of travel during their intervals of rest, sub-
stantially as set forth. |

4. Thecombination, ina mechanical stoker
of a stepped series of statwnary plates for re-
ceivingand carrying the fuel during the proc-
ess of combustion, intermittingly - movable
plungers arranﬂed between said plates for
feeding the fuel f01 ward, an operating-shaft,
a cam on said shaft the 0pe1a,t1n portion of
which is concentric with the axis of rotation
for a portion of its circumference and eccen-

tric for another portion, a bar extending

down beneath the plates and plungers and
driven from said cam, and bell-crank ievers
having arms of different lengths forming the
connectionsto said barandsaid plungers,sub-
stantially as and for the purposes set forth.

5. The combination, in a mechanical stoker,
of a stepped series of stationary plates for re-

“ceivingand carrying the fuelduring the proc-

ess of combustion,movable plungersarranged
between said plates for-feeding the fuel for-

S

ward, an operating-shaft, a cam on said shaft
| the opera,tmﬂ' portion of which is concentric 25

with the axis of rotation for a portion of its

circumference and eccentric for another por-

reciprocated during a portion of the rotation
of said shaft and permitted to remain at rest
during the other portion of said rotation, a
bar extending down beneath the plates and

plungers and driven from said ecam, and bell-

crank levers having arms of dlﬁerent lengths
forming the conneetwns between

tion whereby the member driven thereby is

30

sald ba,r 35

and. sald plunﬂer‘s whereby the individual

plungers are given different strokes, sub-
stantially as and for the purposes set forth.

In witness whereof I have hereunto set my |
hand and seal, at Indianapolis, Indiana, this 40

15th day of October, A. D. 1901.

, HENRY GRANDISON COX. [L 8]
Witnesses: |
CHESTER BRADFORD,

. C. 5. FrRYE.
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