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JAMES HODGKINSON, OF MANCIESTER, ENGLAND.
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To all whonv it nuy cmw@rn:
" Be it known that I, JAMES HODGKINSON, a
subject of the Queen of Great Britain, and a

resident of Manchester, Lancaster county,

England, have invented certain new and use-
ful Improvements in Mechanical Stokers,
(which have been patented in Great Britain,
No. 13,984, dated July 20, 1894, and in Ger-
many, No. 86,930, dated August 2, 1895,) of
which the following is a specification. "

~ My invention relates to mechanical stokers
for steam-boiler furnaces, and relates to cer-
tain improvements whereby such stokers are
simplified in construction and made more re-
liable and economical in action, while the

steam - producing powers of the boiler are

largely increased. ,

In describing my invention I will refer to
the annexed two sheets of drawings. |

On Sheet 1, Figure 1 is a front view of a
tted with my improved
automatic stoker. Fig. 2 is a longitudinal
vertical section of the boiler and stoking ap-
paratus. Ifigs. 3and 4 are perspective views
of thetfront ends of the movablefire-bars com-
posing the grate. - Fig. 5 is a view of one of
the cams which move the fire-bars. Figs. 6,
7, and 8 are views of the distributing throat-

- plate or shelf in front of the pusher of the

stoker. On Sheet 2, Fig. 9 is a side view of
the end of the boiler and stoking apparatus.
Irig. 9* shows the crank-disk and lever for
moving the pusher. Fig.10is a plan view of
the furnaee-grates and coking-plates of the
boiler. Figs. 11 and 12 are views of a slight
modification of the mode of working the fire-
bars. | | | -

Referring to the said drawings, the boiler-
shell is marked a and the flues b. The cast-
iron front plate c carries the doors ¢’ and the
stoking and fire-bar-actuating mechanism.

The fuel-hoppers d are mounted upon the

- pusher-boxes ¢, and within the said boxes e I

50

place pushers 7, which move in and out to-
ward and from the throat-plate or shelf ¢.
The interior of each pusher is furnished with
- teeth f', gearing with segments /2, which are

fixed on arockingshaft 12, extending through

The
f* as shown most

both pusher-boxes, as shown in Fig. 1.
shaft ° carries a lever

clearly at Iig. 9%, which is connected bv a
\ g. 9°, _ )

| link h with a revolving crank-disk 4, both le-
ver and disk being slotted, so as to give facili-
ties for adjusting the stroke of the lever 74 ..

The disk ¢ is carried on a spindle 7', which

spindle has a worm-wheel 42, which gears with

a worm ¢° on the upright spindle 74 ~ A worm-
wheel 2° on the spindle 7* gears with a worm

on the driving-spindle <%, and this spindle is

rotated by a band engaging with a pulley-
cone 2. The lower end of the spindle 74 car-
ries another worm 4%, which gears with a worm-
wheel 7' on the end of the shaft j, which car-
ries the cams & to operate the fire-bars.
Upon the upright spindle 7 I place a clutch
v, operated by a handle ¢°, If it is wished
to stop the operation of the cams %, it is only
necessary to shift this cluteh, when the cams
come to rest, while the action of the pushers
1s maintained. The foregoing description

will show how all of the working parts of the

stoker are operated from the pulley-cone 7.
The spindles and parts just deseribed are
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all supported in a casing or frame 2, bolted to -

the boiler-front ¢ and appearing most clearly
n Fig, 9. | |

‘Returning to the pusher f, it will be seen
that there is an opening in the foot of the

opening is uncovered, so that some of the fuel
in the hopperfalls down in front of the pusher.
(See Fig. 2.) At the next advance of the
pusher the openingin the frontof the hopperis
closed and the fuelin front is pushed forward
upon the throat-plate orshelf ¢g. Thisthroat-

plate or shelf ¢ is shown in Figs. 6 to 8 and is

mainly a bar bolted at each end to the boiler-
front ¢ and having a semiconical lump in the
center, which has the effect of spreading and

equally distributing the fuel as it is pushed

upon and over the shelf. The shelf may

either be a simple solid bar, as shown in sec-

tion in Kig. 2, or it may be made hollow, as
shown in Figs. 6 to 8, in which case I blow

-steam into it from the steam-pipes /, appear-

ing in IFig. 1. This keeps the plate or shelf

g cool and prevents it from burning away.
The fuel as it passes over the shelf g becomes -
heated and partially coked, and asitis pushed
over the edge of the shelf g it falls upon the
coking-plate m, situated beneath the sheff.
| The coking-plate m may be a plain plate or
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‘hoppers d, and as the pusher slides back this
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action of the fire-bars O O,
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it might be made with & number of pockels |
g, which are filled with refractory material,
with a small hole in the center to admit air.

The pockets of refractory material keep

“the plate from cracking or burning away.

The fuel when resting on this plate becomes
wholly or partially co]{ed, and the gases
driven off 1n the process pass forward into
the furnace and are consumed without the
production of smoke. 'I'he continuous creep-
ing movements of the fire-bars O O’ draw the
coked fuel from the fixed coking-plate m and
pass it forward over the furnace-grate. The
furnace-doors ¢ are made with air-slits, as
shown, and may be packed with refractory
material.

I will now deseribe the arrangement and
It will be scen
on referring to Ifig. 10 that these fire-bars are
divided into two sets, one set being marked O
and the other set O'. The bars are arranged
alternately and rest upon front bearers p :;md
back bearers p'. (See Figs. 2 and 10.) To
keep the bars and bem,ers cool, I arrange a
steam-pipe g beneath, as shown in Fig. 2.
The front ends of the fire-bars are fashioned
in a manner which will be most clearly un-

derstood by a reference to Kigs. 3 and 4. In
Fig. 3 1 show the {romt ends of two alternate

bars O and O’ side by side. In Fig.41 show
the front end of the bar O’ alone.

I have already referred to the cam-shaft y

and the cams & and have indicated how these
are rotated from the pulley-cone. There is
onecam k foreachtwobarsO and O’, and I will
now describe how cam % in revolving draws

~out first the bars O, then the bars O’, and then
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carries both series of bars back at once. As
seen at Iig. 2, the cams & occupy the jawed
spaces In the front ends of the bars O O,
Supposing that both series of bars have been
pushed in, I will trace the operation of the
cams in brmﬁ'mﬂ' them out and returning
them.

One of the cams % is shown separately at
Fig. 5, and it will be seen that it carries three
differentprojections in three different planes.
The said three projections are marked 1, 2,
and 3. The duty of projection 1 is to draw
the bar O out. The duty of projection 2 is to
draw the bar O out. The duty of projection
3 18 to prevent the bar O from coming out
wuh the bar O before its time. Now suppose
that the camn % is revolving in the direction
of the arrow and thatpn 0J@0t10111 1S 3ppr oach-
ing the toe 1¥* on the bar O, the bars s lying to-
ﬂeLller, as in Ifig. 3. When the projection 1

strikes the toe 1° E , the bar O isdrawn forward

in advance of the bar O'. While the cam is
drawing this the rounded projection 3 of the
cam bems upon the concave face of the step
3%, and thus the bar O’ is prevented from ac-
(301111]}1]]}11]*“ the bar O, which otherwise it
might easily do by frictional contact or by
Lhe binding effect of clinkered fuel or the like
between th:_, bars. The bars O having been
thus drawn out and the bars O’ left behmd

074,423

the general plan of the barswould show asin
Fig. "10. The continued rotation of the cam %
causes the projection 1torevolve clear of the
toe 1%, and at the same time the part 3 re-
volves clear of the step 3%. Theprojection 2
of the cam now comes against the toe 2% of
the bar O, and the obstruction to its advance
having now been removed the bar O'is drawn
forward level with the bar O.

A portionof thetoe2¥iscutaway, as shown
at Figs. 3 and 4, so as to permit the part 3 of
the cam to pass. In Fig. 2 the bar O 1s rep-
resented as being dl*a,wu out by the projec-
tion 2 of the cam £.

A small pap 5 on the inner curved face of
the jawed end of the bar O abuts against the
revolving circular boss of the cam k, so that
the bar O isprevented from being further ad-
vanced by the frictional or binding effect of
the advancing bar O,

If the reader will now look at Fig. 3, 1t will
be seen that the lower member of the jawed
front end of the bar O has a sidewardly-ex-
tending heel 4, which rests against and half
overlaps thelower member of the jawed front
of the bar O'. This is for the purpose that
when the projection 1 of the cam k1in itscon-
tinued revolution strikes upon the lowerend
of the bar O and pushes it in the sald over-
lapping heel 4 causes the bar O {o take the bar
O’ back with it. The bars are thus returned
to the position from which they started and

the cam recommences the operation just de-

seribed. It will thus be seen that the fire-
bars are drawn out in two alternate and sue-
cessive series or sections, and are all returned
at the same time. Theresultisthatthe united
inward stroke of all the bars at once has the
effect of drawing the fuel from the coking-
plate mand advancing it through the furnace,
while the progressive and divided advance of
the bars enables the fuel to be left behind.
In addition to this, the front edge of the cok-
ing-plate m and the successive steps 0° O’on
the bars all tend to the forward feeding of the
fuel. Desides, by the differential movements
of the bars clinkers are broken up and more
perfect combustion of the fuel and smoke is
eifected.

To assist combustion, I might introduce a
jet of steam into the front of the furnace by
means of the pipes r, which are connected to
the steam-pipes {. Asshownin theplan view,
Kig. 10, there are fixed side bars s on each
side of the sets of movable bars O O/, the said
fixed side bars being bolted to blocks s’, which
are mt&ched to Lhe boiler-front ¢. These
blocks s’ serve as bearing-blocks to support
the cam-shaft 7, the said blocks s’ appearing
in Iigs. 1 and 10. To fill up the spaces be-
tween the said fixed side bars s and the sides
of the flues, I employ finger-bars 7, which may
be loosely connected in any suitable manner
to the said side fixed bars. I'or example,
they might be dropped into hooks projecting
from the fixed bars. An ordinary bridge

may be arranged behind the back bearer p'.
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Instead of providing a cam % for every two |

bars, as described, I might arrange say two
cams at each end of the cam-shaft and work
the bars by rods extending across in front of
the grate. Such an arrangementisindicated
at Figs. 11 and 12, Fig. 11 being a front view
and Kig. 12 a side view. . Jaw-pieces u ' are
arranged at each end of the cam-shaft 7, and
are connected by extensions u? to cross-rods
v ', which drop into hooks O* at the front
ends of the bars. Each rod v v works. its
own alternate set of bars. For instance, the
rod v, operated by the jaw-pieces 1, works
the bars O, while the rod ', operated by the
Jaw-pieces ', works the bars o. By this
means I 'am enabled to dispense with a num-
ber of the cams £.

I claim as my invention— |

1. In combination, the hopper, the pushers
for feeding the material, the coking-plate m
for receiving the same and arranged directly
over the grate-bars, the grate-bars and the
shelf g having a projection on its upper sur-
face adapted to distribute the material said
shelt being interposed between the coking-

.plate and the pushers, substantially as de-

- scribed.
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2. In combination the hopper, the hollow
pushers having the racks within the same,
the segments within the boxes engaging the

with projections and the reciprocating cams
having projections to operate the bars in suc-
cession one way and for returning them in
unison, said cams having a projection to lock
one bar against movement while the other bar
18 moved, substantially as deseribed.

4. In combination, a pair of grate-bars hav-
ing heads connected therewith, the head of
one bar having an opening with an inwardly-
extending projection and a laterally-extend-
ing projection, the head of the other bar hav-

ing an inwardly-extending projection and a

locking projection or step, and the cam hav-
Ing projections to engage the inwardly-ex-
tending projection of the grate-bar heads and
having also a locking projection to engage the
locking projection on one of the heads, one of

the teeth of the cam being arranged to engage

the lateral projection on the grate-bar head
for moving both of them to the rear, substan-
tlally as described. .

5. In combination, the two series of grate-
bars, the heads %' common to the two series
and the cams for operating the headsand the
series of bars, substantially as described.

6. In combination with the pusher f or its
equivalent, the distributing-shelf ¢ formed
with a semiconcave hump substantially as
described and shown.

In witness whereof I have hereunto set my

racks, the rocking shaft carrying the seg- | hand in presence of two witnesses.
ments and the power connections for driving
the rock-shaft, including the disk and the -
link 7, substantially as described.

3. Incombination, the reciprocating grate-
bars having recessed heads connected thereto,

JAMES HODGKINSON.
Witnesses: B | |
JOSHUA ENTWISLE,

RICHARD IBBERSON.
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