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T Ll wiieny 1 IO COTLCET L
Je it known that I, JOAN W, KINCAID, a
citizen of the United States, and a resident of
Jovington, in the county of Kenton and State

5 of Kentueky, have invented certain new and

nseful Iimprovements in Mechanical Stokers,
of which the following is a speecification.

My Invention relates 1o 1:11[}101’@111911’[& 1n
mechanical stokers, 1fs objeet is a4 mecnan-

ro ival stoker for feeding tuel Into furnaces, es-

i!1cw;1 Of h:ammmtwe engines, over the
¢, in which the fuel is fﬂd from a

p{lu Lil

h{_mpw i the five in quantities_and at a rate

which are readily changed as desired and 1s

re distributed evenly over the fire by a recipro-

20 {he ontside aiy, 1n which the

25 lay in ease of aceidennt,

10 secfional

35 W

40 tional view taken upon v v of Fig. 1.

45

5O Tear end of the lower part of the hoppm

cating plunger which is operated by an en-
oine whose pwt{m does not strike the heads
of its evlinder, in which the furnace walls
and flues are pm‘ru cted from the inrushing of
upper part of
the hopper can be swung back readlly when
it is desired to poke the fire, and in which the
whole machine can be detached from the fur-
nace and moved oat of the way to avold de-

by the means described in the annexed speci-
fiecation and illustrated in the accompanying
drawings, in which—

Figure 1 is a longitudinal central vertical
view of a mechanical stoker em-
bodying my invention, taken apon line z 2z of
Fig. 2, the L}lmweu buuﬂ shown in its for-
ward p[}mtmn. Hig. 2 is a sectional plan
view of the same, taken upon irregular line
, Fig. 1, the hood shown extending from the
h@ppm m the furnace-door over the swinging
door in Fig. 1 being removed to expose the
swinging door and the apron attached to the
plunger. Iig. 3 is a vertical transverse sec-
Hig. 4
is a sectional detall view taken upf}nlmemﬂw
line 4 4 of FFig. 1, showing the duplex engine
for operating the conveyers and the valves-
stem for controlling the admission to and the
exhaust of steamm from each of 1ts cylinders
and the manner of coupling the valve-stem
to the piston-rod of the eylinders.
a detail side elevation of the duplex engine,
showing the manner of attaching it to the
Fig.
6 is a detail transverse sectional view of the
valve-stem, taken uponline6 6 of Fig. 4, upon

Thisobjectisattained .

KFig. 518

| is advanced.

asomewhat enlarged scale, showing the ports
shown in the piston-valve in dotted lines, Fig.
4 for admitting steain to the ends of the eylin-
ders. Kig. 7 is a horizontal sectional view
taken upon line 7 7 of KFig 3, part of the
plunger trough or channel being broken out
an( the ends brought together to economize
space. Fig. 8 is a detall view, upon an en-
larged scale, of the valve for mmlmllmﬂ- the
admission {md the exhaust of steam to and
fromtheecylinderof the main engine—namely,
the engine that actuates the plunger—the
valve-stem being shown in secfion. Iig. 9
is a sectional view of the valve,
lineg 9 9 of Tig. 1. Fig. 10 ig a detail view ol
the valve-seat, taken also upon line 9 9 of Ifig.
1. Tig. 11 is a central sectional view of the
G‘Lcﬂmw that forms the head of the rear end
of the main eylinder and the valve-seat and
case of the valve which controls the admis-
sion and exhaust of steam to and from 1t,
showing the channels leading to the admissien
and exhaust ports. FKig. 12 is a detail view,
upon a somewhat reduced scale, similar to
Fig. 1, of a modification, parts of the cyl-
mder' r)f the main engine and the trough of
the plunger being broken out and the ends
brought together 1o economize space.
Referring to the parts, the hopper A con-
sists of a lower part ¢, which consists of two
semicylindrical ehfmﬂem in e:fwh of Whl(,h 18
a spiral conveyer, whose shaft a’ and a°, re-
%peetwely is journaled in its front and lem*
ends ¢ and a*, and an upper part °, which
rests upon the lower part o and 18 huwed tO
it upon one side by hinges ¢°, so that it may
be swung back foreonvenience in stirring the
fire thmuﬂh door d, attached to the furnace D.
The hopper rests upon cylinder C of the main
engine and trough 0 of the reciprocating
plunger B and has at its forward end lugs o
and a2 upon its sides to fit under the lags b’
and b2 upon the sides of the trough 0, as shown
in dotted lines, Ifig. 1. Journaled in lags af
and a® is a (1001‘ ?)3 to swing down into the
trough b when the plunger is retracted. He-
emed to the forward end of the hopper and
resting upon trough 0, near the furnace-door
D, is a hood «’ for e*mh:dmw the air from the
furnace. Door b is raised bV a cam ' upon

the end of conveyer-shaft ¢’ when the plunger
The twin spiral conveyers keep

taken upon
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feeding the fuel to the forward end of the |

hopper, whence it passes through an opening
a'’ in its bottom to rest upon an apron b,
which is attached to the plunger B and recip-

rocates in ways b° between the hopper and the

cyliinder C of the main engine, whose piston-

rod O’ is connected to the plunger, until the

plunger is retracted, when it drops into the

trough or channel b of the plunger, to be car-
ried forward through the furnace-door D by
the plunger on its next stroke. The trough
has a small opening b7 in its bottom near the
cylinder C, through which the dust which may
accumulate between the plunger and the cyl-
inder is discharged. |

The rear head c of the eylinder C is formed
integral with the valve-seat ¢’ and the eylin-
drical valve-case ¢® of the valve E, which is
formed integral with its stem ¢, which passes
through the cap e’ of the valve-chamber, and
has secured upon its end a cog-wheel e?, which
meshes with a cog-wheel a'® upon the end of
conveyer-shaft a’. Cap ¢ has an annular
bushing e* extending into the valve-chamber.
Upon the valve-stem is a loose disk or piston
¢’, which bears against the inner walls of the
bushing and is held in place on the stem be-
tween a rigid and a loose collar e and ¢.
Steam enters the valve-chamber from steam-
pipe I through opening c¢®in the valve-case
between disk ¢ and the valve, making it a
balanced valve.

Valve K has four port-openinge €8, ¢?, e,
and el upon a common circumference and
equidistant from each other and gradually
Increasing in’size from the smallest €8 to the
largest e*'. Into the aunder side of the valve

~are cut grooves e’ and e'® upon the diameters

40

45

50

55

60

connecting ports €® and ¢ and ¢° and e, re-

spectively, but terminating upon acirele with-
In that upon which the ports lie. Valve-seat

¢’ has two admission-ports ¢t and ¢’ to regis-

ter with the port-openings in the valve, two
exhaust-ports ¢®* and ¢’ to register with the
grooves in the under side of the valve, and a
central exhaust-port ¢®. Admission-port ¢®is
connected by achannel ¢’ tothe rear end of the
cylinder to admit steam for advancing the
plunger. Steam from admission- port ¢! is
conveyed to the forward end of cylinder C by
a pipe c¢' for retracting the plunger.

The purpose of making the ports e? to el
vary insizeis to vary the amount of steam ad-
mitted to the ¢ylinder for advancing the plun-
ger each time, so that the forward strokes of
the plunger will vary in rapidity from one that
would deposit the fuel in front of the door to
one that would throw it to the back of the
furnace. Pipe ¢! is made of an interior di-
ameter equal to that of the smallest port 8
In order that the return stroke of the plunger
may not vary in speed.

Exhaust-ports ¢® and ¢” are connected by
channels ¢ and ¢®in the eylinder-head ¢ with
channels ¢* and ¢ upon the side of the e¢yl-
inder C, channel ¢!® entering the cylinder at

der equal to or slightly less than the distance
between the two pistons e¢® and ¢!, which are
secured upon the piston-rod ¢’ within cylin-
der C. The object of this arrangement is
that on the forward stroke of the piston the
steam left in the cylinder after piston ¢® has
reached the exhaust-port ¢® acts as a cushion
between the piston and the frontend of the eyl-
inder and that on the return stroke the steam
left in the eylinder after piston ¢'® has passed
exhaust- port ¢'* acts as a cushion between
1t and rear head ¢ of the c¢ylinder. A chan-

‘nelcin the head ¢ conveys the exhaust-steam

of the front and the rear of cylinder C from
the central exhaustc®of the valve-seat rthrough
channels ¢® and 0% which are underneath
cylinder C and the plunger-trough b, against
a cone-shaped deflector d', attached to the fur-
nace-door centrally in front of the forward
end of the trough to spread the coal. The
purpose of this arrangement is both to keep
the deflector swept clean of coal and to aid
in combustion of the blue flames on top of the
fire.

The twin spiral conveyers ¢’ and a? are ro-
tated toward each other by the duplex en-
gine G, which consists of two ¢ylinders g and
g', within which are pistons ¢* and ¢3, re-
spectively, connected by a piston-rod g%, to re-

70

30

)0

95

ciprocate which steam is admitted alternatel y

to the opposite ends of the cylinders from
chambers ¢g° and ¢°® beneath cylinders ¢ and

¢, respectively, through ports ¢7, ¢&, ¢°, and

g%, Wig. 4, the opening and closing of which
are controlled by a common valve-stem ¢,
which has two piston-valves g™? and ¢!, and
g'* and g» within the chambers ¢° and ¢°, re-
spectively. Steam is admitted to the cham-
bers ¢* and ¢® between piston-valves ¢ and
gand g*and g respectively, from the steam-
chamber ¢'°, which is in communication with
steam-pipe EF through ports ¢'7 and ¢ and
g* and g%, (shown in dotted lines in Fig. 4,)
in which position ports g and ¢'° are closed,
steam 18 being admitted to the right-hand
ends of the cylinders through channels g%,
cat in the piston-valve (shown in Fig. 6 and
in dotted lines, Fig. 4,) and steam from the
left-hand ends is exhausting through ports
g* and ¢g® into the exhaust-chamber ¢,
whence it is conveyed through exhaust-pipe
g® into the exhaust-channel ¢, Cylinders
g and ¢g', chambers ¢° and ¢® beneath them,
steam-chamber ¢'°, and exhaust-chamber g*

are formed integral in a casting, a detail side

view of which is shown in Fig. 5, which rests
upon the rear end of the lower part a? of the
hopper and has a downwardly- projecting
flange ¢*, which is secured to the hopper by
boltsorrivets g*’. Valve-stem g is actuated
by piston-rod ¢4 which hasan arm ¢g* secured
to 1t and projecting down to straddle stem
¢!, upon which are collars ¢* and ¢%, which
are struck by arm ¢® near the limits of its
stroke in either direction. Pivoted to arm
g*® at one end and to the end of the hopper

a distance from the front head of the cylin- | ¢ at the other is a vertical lever H, centrally
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pivoted to which is a horizontalarm A. Upon |

pivots A’ and I? at the opposite ends of arm
h are links 7% and A, which also are rotata-
bly seeured to conveyer-shafts ¢ and a* and
pawls 72 and hf to engage cog-wheels " and
al, Now when piston-rod ¢g* moves toward
the right, Fig. 3, pawl I engages cog-wheel
a’® and rotates spiral convever o’ to the right,
and when red ¢* moves toward the left pawl
b engages cog-wheel ¢'* and rotates conveyer
a? to the left. |

In operation when steam from the boiler
has been turned on in pipe F it enters both
engine G and valve-case ¢® of valve K and
starts up duplex engine G, the reciprocation
of whose piston ¢ is conveyed by rod H alter-
nately to spiral conveyers ¢’ a? which keep
carrving the fuel in hopper A toward its end
that is toward the furnace, where its rests on
apron b! until the apron is retracted vy the
plunger. Therotation of shaft a rotates valve
E to admit steam alternately to the ends of
cylinder C to reciprocate piston-rod C' and
plunger B.  When the plunger is retracted,
the conl from opening ¢ falls into the trough
in front of it. The speeds with which the
conveyers carry the coal to the forward end
of the hopper to fall in front of the plunger
through opening a!* and the rapidity with
which the plunger carries it forward to the
furnace are thus interdependent, since the
faster the conveyer-shaft rotates the more
coal is carried forward and, since the rota-
tion of the conveyer-shaft determines the ro-
tation of valve E, the greater the number of
strokes of the plungerin a given time. Cam
¢ upon the end of shaft ¢ opens door b°, as
shown in Fig. 1, when the plunger advances
to throw the fuel upon the fire.

In the modification shown in Fig. 12 1s a
chamber ¢!®, within which is a piston-head ¢,
connected to a piston-rod ¢*, which projects
horizontally forward through the front head
of the chamber ¢, heneath trough b, and 18
pivoted atits forward end to a erank ¢*,which
is connected to the deflector D', which 1s piv-
oled upon a pivot d? upon the furnace-door.
About piston-rod ¢*, within chamber ¢ and
bearing against piston-head c¢*, is a coiled
springe®. A steam-pipe ¢**is tappedthrough
head ¢ of the eylinder Cinto channel ¢’ to con-
vey steam thence beneath eylinder C into
chamber ¢'?, against piston-head ¢*. When
4 strong pressure of steam enters channel ¢,
it compresses spring ¢, carries piston-rod ¢*!
forward, and lowers deflector D', and the
stronger the pressure the more is the deflec-
tor lowered, so that the fuel is not spread so
much upon the strokes which are intended to
carry the fuel near the rear of the furnace.
The purpose of this is obvious in view of the

fact that the farther the fuel is thrown the

more it spreads of itself.

While I have deseribed my stoker as run
by steam, it is obvious that in place of steam
other compressed fluids might be substituted
for 1t.

What I claim 18—

1. In a mechanical stoker the combination
of & main engine, a trough or channel leading
from the cylinder of the main engine into &
furnace above the grate-bars, a plunger re-
ciprocated in the trough or chanunel by the
main engine, an apron connected to the plun-
cer, a hopper on the trough and the cylinder
of the main engine leaving ways between 1t
and them in which the apron slides, twin spi-
ral conveyers journaled in the ends of the
hopper for feeding fuel to the forward end
thereof, a hole in the bottom of the hopper
near the forward end through which the fuel
passes into the trough when the plunger and
apron are retracted, and an engine for rotat-
ing the conveyers, substantially as shown and
described.

9. In a mechanical stoker the combination
of a plunger reciprocating in a channel or
trough, the channel leading into a furnace
above the grate-bars, a hopperabove the chan-
nel from which fuel is fed in front of the
plunger when retracted, an engine for recip-
rocating the plunger and a revolving valve
for controlling the admission of steam to the
front and rear ends of the cylinder of the
main engine for reciprocating the plunger
whose admission-ports vary in size fromn a
minimnom to a maximum, whereby the plun-
cer is advanced with a correspondingly-vary-
ing speed for throwing fuel to different parts
of the furnace, substantially as shown.

3. In anengine for reciprocating a plungenr
the combination of a rotating valve for con-
trolling the admission and exhaust of steam
to and from the end of the eylinder of the en-
oine having admission-ports varying in size
from a minimum to a maximum upon the eir-
cumference of a circle, and channels cut in
its under side upon the radii connecting the
admission-ports and within their cirele lead-
ing into an exhaust-port in the valve-seat, &
valve-seat having two admission-ports to veg-
ister with the admission-ports in the valve,
two exhaust-ports upon the smaller c¢ircle of
the exhanust-channel to register with the chan-
nels in the under side of the valve and a cen-
tral exhaust-port, substantially as shown and
described.

4. In an engine for reciprocating a plunger
the combination of a ¢ylinder, a piston recip-
rocating in the cylinder for actuating the
plunger, the rear head of the cylinder the
valve-seatand the valve-case formed integral,
and a revolving valve in the case for control-
ling the admission and exhaust of steam to
and from the eylinder to reciprocate the pis-
ton, substantially as shown and desecribed.

5. In anengine for reciprocating a plunger
the combination of a ceylinder two pistons af
a short distance apart upon a piston-rod, the
piston-rod for actuating the plunger, ports
for admitting steam into the ends of the cyl-
inder and ‘exhaust-ports in the ¢ylinder at a
distance from each end equal to or less than

| the distance between the pistons whereby a
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small amount of steam is left in the eylinder
after exhaust to act as a cushion between the
piston and the head of cylinder, substantially
as shown and described. |

0. In a mechanical stoker the combination
of a main engine for reciprocatinga planger,
the plunger, a channel or trough in which the
plunger reciprocates leading into a furnace,
a hopper from the forward end of which fuel

drops in frontof the plunger when retracted,

two spiral conveyers situated in the hottom

of the hopper for feeding the fuel to the for-

ward end thereof whose shafts are journaled
In the hopper ends, a duplex engine having
two eylinders within each of whiech is a pis-
ton, a rod connecting the pistons, means for
admitting steam to the cylinder to recipro-
cate the rod, a lever coupled to the rod at
one end and pivoted to the hopper at the
other, an arm pivoted to the lever and ter-
Ininatingin pawlssaid pawlsto engageratchet
or cog wheels upon the ends of the conveyer-
shafts for revolving the shafts and said COg-
wheels,substantially asshown and desecribed.

7. In a duplex engine the combination of
two cylinders, a piston within each of the cyl-
Inders, a rod eonnecting the pistons, a valve-
chamber adjacent to each of the cylinders,
piston-valves for controlling the admission
and exhaust of steam to and from the cylin-
ders within each of said chambers, a common
valve-stem connecting the piston-valves and
a rod coupling the piston-rod and the valve-
stem for reciprocating the stem to open and
close the admission and exhaust ports of the
cylinders, substantially as shown and de-
scribed. |

8. In a mechanical stoker the combination
of a main engine whose piston-rod is connect-
ed to a plunger for reciprocating it, a channel
or trough in which the plunger reciprocates

leading from the eylinder of the main engine.
into a furnace, a hopper above the cylinder
and the trough leaving ways between it and

them having an opening in the bottom near
its forward end through whieh fuel passes

668,130

| into the channel when the plunger is retract-

ed, an apron connected to the plunger and
siiding in said ways, a spiral conveyer or con-
veyers situated in the bottom of the hopper
whose shaft or shafts are journaled. in the
ends of the hopper for feeding fuel to the for-
ward end thereof, a duplex engine for revolv-
ing the spiral conveyer, a revolving valve for
controlling the admission and exhaust of
steam to and from the cylinder of the main
engine whose valve seat and case are formed
integral with the rear head of the cylinder,
and whose valve-stem has a .cog-wheel se-
cured upon it to mesh with a cog-wheel upon
the shaft of the spiral conveyer whereby the
valve is revolved to open and close the ports,
and said cog-wheels, substantially as shown
and described. |

9. In a mechanical stoker the combination
of a main engine whose piston is connected
to a plunger for reciprocating it, a trough in
which the plunger reciprocates leading from
the eylinder of the main engine into a fur-
nace, avalve for varying the amount of steam
admitted to the rear end of the eylinder to
advance the plunger at various speeds, a
channel for conducting thesteam into the rear

end of the c¢ylinder from the valve, a cham-

ber beneath the eylinder, a spring-pressed
piston in the chamber, a piston-rod connect-
ed to the piston and projecting forward and
being pivoted to a lever, a deflector
to the furnace-door in front of the chaunnel
and secured to the lever, said lever, the spring
within the chamber for drawing the piston-
rod backward, and a pipe connecting the rear
end of said chamber with the channel for con-
veying steam into the chamber against the
piston whereby the deflector is lowered in a
degree proportioned to the rapidity of the for-
ward stroke of the plunger, substantially as
shown and described.
JOHN W. KINCAID.
Witnesses:
WALTER F. MURRAY,
EMMA LYFORD.
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