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To all whom it may concerm:

Be it known that I,IsaAAc H. DAVIS, of Bos-
ton, 1n the county of Suffolk and State of
Massachusetts, haveinvented certain new and
nseful Improvements in Mechanical Stokers,
of which the following, taken in connection
with the accompanying drawings, is a speci-
fication.

My invention relates to improvements in
mechanical stokers in which the shovel or
beater is hinged or has itsfulerum at the bot-
tom,instead Of atthe top, asis usually the case,
and prowded with longitudinal corrugations
to hold the coal dep_051tec1 on the face of the
shovel at different distances from the fulerum,
so that portions of the coal have greater or
less force imparted to them than others; and

1t also consists in further improvements here- |

inafter described gnd claimed.

The objects of my improvements are, first,
to provide a means of evenly d1str1butmfr a
limited quantity of coal over the fire-sur face
ofa furnace at regular and frequent intervals;

second, the c{mstructien of an apparatus for

this purpose which can be readily applied to

already-existing boiler-fronts without dis-

turbing or altering them to any material ex-

for this purpose which will admit of the fur-
nace-doors being opened to trim the fire, orin
case of an accident happening to the mech-
anism of the stoker to admit of the fire being
fed in the ordinary manner. I attain these
objects by the mechanism illustrated in the
accompanying drawings, in which—

Figure 1 is a vertical elevation of a boiler-
front showing a stokerapplied to each of the
two doors. Fig—. 2 18 avertical section through
the center of one of the stokers on the line
v v, Fig. 1, at the ftermination of its throw.
Fig. 3 is a vertical section through the center
of one of the stokers at the beginning of its

throwand atthe timeof itsreceivingitscharge

of coal from the hopper. Kig. 4 1s a front
elevation of Fig. 3 in same position and show-
ing slotted connectlon to the tumbler-shaft
in sectmn Fig. 5§18 a perspective view ot
one of the sh‘ovels, showing 1ts connection to
the slotted tumbler-shaft. Fig. 6 is a section
through the slotted end of the tumbler-shaft

'« x of Fig. 4, and shows a side view of the

cam and pawl which operate the shovel.

Similarletters refertosimilar parts through-
out the several views.

The accompanying drawings show tWﬁ
doors, with the actua,ting mechanism located
between them. It is obvious, also, that my
device may be applied tofurnaces having one
door only, or having two or more.

Theframesor platesA carrying the shovels
and their inclosing-casings, are made right
and left hand and of a general form corre-
sponding to an ordinary furnace-door, having
hinges to fit the lngs which carry the ordi-

' nary door on the boiler-front, and latches a '
to fasten these doors or plates shut. Mounfed
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upon these plates A are the inclosing-casings

B and the shovels C, which are pivoted upon
the shafts ¢, located at the bottom of the
shovel and having their inner ends squared,
so as to be furned by the correspondingly-
socketed ends of the tumbler-shaft D. The

shovels are provided with a long lip or shelf

O at the bottom, giving them a general
shape when viewed in cross-section, corre-
sponding to that of a capital letter L, which
1s designed to prevent any of the coal depos-
ited on the face of the shovel from falling in
a heap on the Dbottom of the ecasing B, and
thereby preventing the practical working of
the stoker. Thess endson the tumbler-shatt
D at the point marked d are slotted outward-
ly, so that the squared ends of the shaft ¢’
can be drawn out from them laterally by
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opening of the door A. On the tumbler-shaft

D is attached a combined lever and pawl E,
which is actuated by the cam F, with which
it engages, and which 1s located just below 1t
upon the cam-shaft G. At the upper partof
the pawl E is hinged at m a rod e, carrying a
spring e’, and passing atits upper end through
a lug 62 whmh 1s fastened to the boiler-front.

The cam If, rotating slowly, hft% the pawl
E and compresses the spring e forcing the
rod ¢ upward through the 111 e~ af the same
time causing the shovel C‘ to Totate on its

fulerum untﬂ the lip
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¢® of the shovel is

brought to the inner edge b of the delivery-

spout from the hopper.
On the cam F, at the point marked f, there

18

100

a. slight and sudden enlargement, now
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causing this edge of the shovel ¢* to be sud-
~denly thrown back to the outer edge b’ of

the delivery-spout, allowing a small amount
of coal to be deposited on the face of the
shovel through the spout. The shovelis then

suddenly released by the point of the cam ¥
clearing the pawl E, and allowing the spring
¢’ to throw the shovel suddenly forward,

when the washer K, upon the end of the rod
e, above the lug e% arrests it in the position

shown in Figs.1 and 2. "T'hisoperation is re-
peated at regular and frequent intervals.

Upon the cam-shaft (3 is another cam or ec-
centric H, operating the lever A’ upon its

fulerum A. This lever is provided with the

- holes A° for connecting it with a shaking-bar
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I, which is conneclted with the grates, and by
means of the different holes 7?in the lever A,
to which it may be connected, be given dit-
ferent degrees of motion.

pulley ¢% near the top of the boiler-front,
from any suitable source of power.

- The coal-hoppers J are provided with the
feed-slides 7, and designed to befilled by hand
with a shovel; but these stokers may be con-

nected by suitable tubes with reservoirs of
coal supplied by shoveling, or by endless-

chaln conveyers or any other suitable means.

- "T'he operation of my invention is practi-
cally as follows: Coal being placed in the hop-
per J, and the cam-shaft G being set in rota-
tion, the cam I lifts the pawl E, compressing

the spring ¢/, and at the same time, through

the medium of the sockets d onthe endof the
rocking shaft D, on which the cam F is lo-
cated, turns the squared ends of the shovel-
fulerum shaft ¢, and causes the face of the
shovel to move outward slowly until the front

edge of the shovel-face ¢ is opposite the in-

ner edge of the delivery-spout b. At this
point the quick projection f on the face of the

cam I strikes the pawl E and causes theface

of the shovel to quickly uncover the opening

of the discharge-spout b, allowing, in the short |
interval of time before the cam I releasesthe

pawl B by passing from under its point, only

a small amount of coal to be deposited on the

corrugations formed by the lateral projec-

tions ¢® upon the face of the shovel C, and

which are prevented from falling off entirely
by the lip O on the bottom. The point of the
cam ¥ having now passed the point of the
pawl L, thereby releasing it, the spring &’
throws the pawl  downward and causes the
shovel C to rotate inward with a quick mo-

tion upon its fulerum, as before desecribed, |

causing the valve-plate ¢! on the rearward
part of the shovel Cto close the feed-opening
from the hopper, so as to cut off the supply
of coal until the next outward oscillation of

the shovel. Thesame motion throws the coal

unevenly overthe fire-surface, the force with
which each particle of coal is thrown depend-

]

This cam-shaft G

is set in motion through the medium of the.
worm-wheel ¢’ and worm ¢% which latter is
located on the vertical shaft ¢°, driven, pref--
erably, by the bevel-gears g* and ¢°> and the
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ing upon its positionon the faceof the shovel, .

the coal upon the upper end of the shovel be-
ing thrown to the farther end of the furnace,
and that upon the lower part of the

e shovel
into the nearest part of the furnace. In self-
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acting shovels having their fulerum at the

top that part of the coal having greatest mo-
tion imparted to it by the lower part ot the

shovel into the nearest part of the furnace,
the coals crossing each other in then:-_'f_hght
into the furnace, which renders them liable

‘to 'collide and interfere with each other
and form a heap near the center of the

75

shovel is thrown into the farther part, and
‘that thrown by the upper portion of the

8o

furnace. By my invention this defective ac-

tion is entirely done away with, as the coals

thrown by my device into the farthest end of

the furnace pass entirely above those thrown

into the nearer parts of the furnace in their

flicht, owing to their greater velocity.

The vibrating shovel C may be employed -

without the corrugations c?,if desired; but I

prefer to use the corrugations with the shovel,

to prevent the coal sliding too freely to the

| lower part of the shovel. -
1f desired, the hopper J and the wall &’ of

its throat might be removed and the coal
“dropped upon the shovel C by hand or by

any other means when it exposed its face, as
hereinbefore described, but I prefer to usethe
hopper. With the latter construction the
valve-plate ¢* might also be dispensed with,
as it only operates when the hopper-spout 183
present. |

by it into the furnace without departing from
the spirit of my invention. B
Having fully described my invention, whatl

claim, and desire to secure by Letters Patent,

ig— -

1. The combination of a furnace provided

with an opening in the wall thereof, the vi-

brating shovel C, pivoted at its bottom and

provided with corrugations c°, substantially

as described. . - ,
2. The combination of a furnace provided

with an opening in the wall thereof, the vi-

brating shovel C, pivoted at its bottom, and

provided with a shelf O at its bottom, sub-

stantially as described. DR _
3. The combination of the furnace provided

with an opening in the wall thereof, the vi-

brating shovel C, pivoted at its bottom and
provided with the valve-plate ¢*, andthe hop-
per J, placed above the shovel and adapted
to supply fuel thereto, substantially as de-
scribed. | | |

4. The combination of the furnace provided
with an opening in the wall thereof, the vi-
brating shovel C, pivoted at 1ts bottom, pro-
vided with the valve-plate ¢! and with the

| corrugations 8, substantially as described.
5. The combination of the furnace provided =
with an opening in the wall thereof, the vi-

| brating shovel C, pivoted at its bottom, pro-
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"~ Mechanism other than that described may
be used to vibrate theshovel and project coal
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vided with the valve-plate ¢* and with a shelf

O at its bottom, substantially as described.
8. The combination of a furnace provided

with a door-opening in the wall thereot, a
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door pivoted to the furnace-front and adapted
to close said opening and having an opening
through itself, and the vibrating shovel C,
pivoted upon the door and adapted to vibrate
to and fro through the opening therein and
receive and project coal through the opening
into the furnace, substantially as described.

7. The combinatien of the furnace provided
with a door-opening in the wall thereof, a door
pivoted to the furnace-front and adapted to
close said opening and having an opening

through itself, the vibrating shovel C,pivoted

upon the door and having the squared end
¢’ of its pivot ¢ engaging with the correspond-
ing slot in the rocking shaft D, substantially
as described. |

8. The combination of thefurnace 'provided |

 with a door-opening in the wall thereof,a door

pivoted to the furnace and adapted to close
said opening and having an opening through

itself, the vibrating shovel pivoted upon the |
door and adapted to vibrate to and fro

| through said opening and receive and pro-

ject coal through the same into the furnace,
and the hopper J, mounted upon the furnace-
rront and formed in two parts, one station-
ary and the other carried Dy the door, sub-
stantially as described. |

9 The combination of thefurnace provided
with a door-openingin the wall thereof, a door
pivoted to the furnace-front and adapted to
close said opening and having an opening
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through itself, the vibrating shovel C, pivoted

at its bottom, having the squared end of 1is
pivot ¢’ engaging with the corresponding slot

in the rocking shaft D, and the pawl E, Spring- 40
rod e, and spring ¢’, and the rotating cam ¥, -
provided with the enlargement £ on or near
its point; substantially as described.

In testimony whereof I have signed my
name to this specification, in the presence of 15
two subseribing witnesses, on this 20th day
of April, A. D. 18389, |

ISAAC H. DAVIS.

VWitnesses:
Fraxncis H. CRANE,

CORNELIUS A. OLIVER.
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