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UNITED STATES

PAaTENT OFFICE.

JOHN F. POOL, OF PHILADELPHIA, PENNSYLVANTA.

MECHANICAL STOKER.

SPECIFICATION forming part 'of Letters Patent No. 616,009, dated December 13, 1898,
| - Application ﬁled July 10,1897, Serial No, 644,045. (No model.)

Lo all whom it may concern:

Be it known that I, JoEN F. PooL, a subject
of the Queen of Great Britain and Ireland,
and aresident of Philadelphia, Pennsylvania,
have invented certain Improvements in Me-
chanical Stokers, of which the following is a
specification. +

The main objects of my invention are to
insure regularity and uniformity of feed of
the fuel to the grate-bars, to promote steady
combustion, to insure the durability and ef-

~ficient action of the working parts of the

L5

20

stoker, to provide means for readily adjust-
ing the feed so as to adapt it to the require-
ments of the fuel which is being burned, and
to permit of the ready renewal of the grate-
bars, the general purpose of the invention
being to burn with economy low-grade fuels,

to avoild the formation of smoke, to auto-

matically handlethefuel and ashes, and touse

fuel that burns either from above or below.
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In the accompanying drawings, Figure 1
represents a longitudinal section of a me-
chanical stoker construeted in accordance
with my invention. Fig. 2 is a front view of
the same. Ifig. 3 isa view partly in plan and
partly in sectional plan. TFig. 41is a side view
of one of the movable grate-bars.
a plan or top view of the same. TFig. 6 is a
side view of the upper end of one of the sta-
tlonary grate-bars. Tig. 7 is a transverse
section of one of the grate-bars. Fig. Sis a
section of one of the ash-dumping plates on
a larger scale than Fig. 1. Fig. 9 is a trans-
verse section on the line of the shaft carrying
the ash-dumping plates, showing one of said

~dumping-plates and some of the grate-bar-
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supporting devices. Fig. 10 is a sectional
view of the connection employed between the
operating-lever and the fuel-feeding or grate-
operating device, such section being on a
larger scale than Fig. 1. Fig. 11 is a trans-
verse section on the line z z, Fig. 10. Fig.
12 1s a transverse section on theline v v, Fig.
10. Fig. 13 is an enlarged view of the upper
end of one of the movable grate-bars, show-
ing its relation to the furnace-front and dead-
plate;. and Fig. 14 is a similar view of the
upper end of one of the fixed grate-bars.

1 represents the upper portion of the fur-
nace-front, and 2 the lower portion of the
same, the latter being offset inwardly in re-
spect to the upper portion and constituting
a bearing for the heads 3* of the fixed grate-

FFig. 5 is

S

| bars 49, the bars 4 being the movable bars

and the heads 3 of said bars being supported

upon the operating deviees therefor, as here-

inafter set forth. _ |
Both sets of bars have toes 5.at their lower
ends, and these toeshave side walls with hori-

33
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zontal bottoms, which rest upon flanged col-

lars 6 and 6’, mounted upon a shaft 7, which
1s adapted to suitable bearings in the side
walls of the furnace and is capable of having
motion of partial rotation imparted to it
wheneversuch motion becomes desirable, one

end of the shaft projecting beyond one of the -

side walls of the furnace and having secured
to it a toothed segment 9, with which meshes
a worm-screw 10 on an iInclined shaft 11,
mounted in suitable bearings at the side of
the furnace and having at its upper end a
hand-wheel 12, whereby it may be turned in
one direction or the other, so'as to causesuch
movement of partial rotation of the shaft 7
1n either direction. ' |

- The collars 6', upon which the toes of the
movable grate-bars 4 rest, are free to turn
on the shaft 7 and are preferably provided

‘'with an internal mass of graphite or other

heat-resisting lubricant, so that as the grate-
bars are moved these supporting-collars can
turn back and forth on the shaft, and there-
by lessen the friction due to such movement.

The fixed grate-bars 4* alternate with the
movable grate-bars 4, and the flanged collars
which support said fixed grate-bars are by
preference secured to the shaft 7, some of
sald collars forming part of ash-dumping

‘plates 13, suitably perforated or slotted, and
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when in their raised position forming a con- -

tinuation of the upper surface of the grate-
‘bars, as shown in Fig. 1.
lars 6 which form part of the dumping-plates

Those of the col-

13 are preferablysplit and provided with ears
which can be drawn together by means of a
clamp-bolt, as shown in Fig. 8, so that they

‘may be tightened upon the shaft 7 and se-

cured to keys let into the shaft, thus causing
the ash-dumping plate to move with said
shaft. | |

1o suitable brackets 15 on the upper por-
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tion of the front plate of the furnace is

adapted a shaft 16, which has an eccentric
17, with strap 18, connected to a pin on a
right-angled lever 19, the latter being suit-
ably fulerumed in a bracket 20 on the front

| plate, so that as the shaft 16 is rotated a

105
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swinging movement will be imparted to said |

lever.
- Tach of the arms of the lever 19 is forked
for the reception of a block 21, which 1s
mounted so as to be free to turn with the
transverse bolt 22, which is adapted to bear-
ings in the forked portion of the arm, both
block and bolt being perforated for the pas-
sage of a rod 23, which has, outside of the
block 21, a nut 24, and inside of said block
an.adjustable stop 25, so that by adjusting
the latter to different positions on the rod 25
more or less lost motion of the bloek 21 be-
tween the nut 24 and the stop will be per-
mitted, and hence the extent of movement
imparted to the rod 23 by the lever 19 can
be readily regulated. |
Each of the stops 25 consists of a bolt 20,
which has an opening for the passage of the
rod, and passes through a pair of washers 27,
embracing the opposite sides of said rod and
acted upon by a handled nut 28, adapted to
the threaded end of the bolt 26. Hence by

turning said nut backward the hold of the

washers 27 upon the rod 23 can be loosened

and the stop 25 adjusted to any desired po-

sition on the rod to be again locked in posi-
tion after adjustment by serewing up the nut

28 and tightening the washers upon the rod.
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The rod 23 of one arm of the lever 19 is
connected to an arm 30, depending from a
rock-shaft 31, which carries the heads 3 of the
movable grate-bars 4, toothed segments 52 on
said shaft 3] meshing with and supporting
racks 83 on the under sides of the projecting
heads 3 of said movable grate-bars 4, so that
the latter are constantly moved back and
forth, the heads 3 being just free from con-
tact with the upper portion of the furnace-
front 2, so that there is no frictional retarda-
tion of the movement of the bars. Continual
agitation of the bed of fuel lying upon the
orate-bars is thus effected in order to insure
the proper access of air thereto to support
combustion and also to insure the feeding of
the mass of fuel downward on the grate-bars
and thereby make room for the fresh fuel at
the upper ends of said grate-bars and deliver
the ashes from theirlowerends onto the plates
13, which can be swung downward at inter-
vals so as to dump the mass of ashes into the
ash-pit or can be swung partially downward,

<0 as to withdraw their ends to a greater or

less distance from the: bridge-wall and thus
provide for a slow but continuous discharge
of ashes into the ash-pit. The other arm of
the lever 19 is connected by its rod 23 to an
arm 54 on a rock-shaft 35, mounted in suit-
able bearings in front of the upper plate of
the furnace-front, said rock-shaft havingnear
each end a segment 36, split and secured fto
the shaft 35 by means of a clamping-bolt 57,
said segments being connected by means ot
rods 38 to a pusher-plate 39, which forms part
of the bottom of a fuel-hopper 40, extending
across the upper front plate of the furnace.

The forward end of the pusher-plate 39 car- |

ries antifriction-rollers 39*, bearing upon a
dead-plate 41, which extends into the upper
portion of the furnace and isin contact at 1ts
lower end with the heads 3* of the stationary
orate-bars 4%, so that there isa constant feed-
ing or pushing forward of the fresh fuel from
the bottom of the hopper first onto the dead-
plate and then onto the upper ends of the
orate-bars, the fuel being maintained upon
the dead-plate for a sufficient length of time
to insure the comparatively slow distillation
therefrom of the more volatile gases, which,
passing through the highly-heated produets
of combustion arising from the incandescent
fuel on the grate, are ignited and consumed,
so as to prevent the formation of smoke.
The dead-plate 41 rests upon the heads ot
thestationary grate-bars3*,and upon an angle-
bar 42, extending transversely across thefront
of the furnace, and said plate can when the
occasion arises be readily lifted from the tops
of the grate-bars, so as to permit of the with-
drawal of any one of the latter when 1t be-
comes burned out or otherwise in need of re-
pair or replacement. The inner end of the
dead-plate issupported free from contact with
the heads of the movable grate-bars,and hence
does not retard the movement of the same.
Fach of the grate-bars is of inverted-U
shape with slotted top and vertical side walls,
as shown in Fig. 7, and the upper portion of
oach of the side walls of each grate-bar is re-
duced in thickness at and near the top, this
reduction in thickness preferably extending
throughout the depth of the top member of
the bar, so that while the lower portions of
the side walls of adjoining bars may be in
contact with each other the upper portions of

said side bars are separated by a space suifl-

cient to permit of the lateral expansion and
““orowth” due to the heating of tliis portion
of the grate-bar without causing the bars to
bind upon each other, and thereby interfere
with the movement of the movable bars of the
orate. The upper portion of each of the con-
tracted side walls of each grate-bar isalso slot-
ted, as shown at 43, I'igs. 4, 9, and 7,80 asto
provide for longitudinal contraction and ex-
pansion of the upper surface of the bar with-
out causing the same to buckle or otherwise
become distorted, the slots 43 gradually in-
creasing in depth from each end of the bar
toward the center of the same, as shown in
Fig. 4. S

The heads of the fixed bars of the grate
have lugs 46, engaging with the bearing bar
or portion of the furnace-front, upon which
said grate-bar heads are supported.

My improved stoker can be used in connec-
tion with a furnace having either natural, in-
duced, or forced draft, the ash-pit doors fit-
ting snugly to the lower portion of the fron
plate of the furnace and the heads of the grate-
bars being of box-like form and fitting snugly
against each other, so that there is noundue
leakage when the air is maintained under

pressure in the ash-pit.
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As all portions of the bed of fuel are sub-
jected to the same degree of agitation and re-
celve the same supply of air,itfollowsthatthe
combustion is regular and umform through-
out the entire mass of fuel upon the O'ra,te SO

that the maximum heating value of the fuel-
18 obtained, and fuels of mfeuer quality can.

be sueeessfully used, the provision of the
dead-plate at the upper end of the grate-bars
enabling me to partially coke or dlstﬂ the
volatile gases from the green fuel before the
latter reaehes the air-supplying portion of the
orate,where activecombustion begins. Hence
the formation of smoke, such as is due to the
rapid distillation of volatile gases from a mass
of green fuel thrown 1 upon a hw*hly heated
body of incandescent fuel, is effectually pre-
vented in my furnace, and the fuel, of what-
ever character, is burned withoutany produe-
tion of smoke or with at least the minimum
production of it.

Having thus described myinvention, I wish
it to be understood that the same is not lim-
ited to the exact construction illustrated, as
many changes within the knowledge of these
skilled in the art may be made therem with-
out departing from the main features of my
invention. Forinstance, the front plate may
be made without the inward offset, and the
grate-bars may be supported upon a special
beamnn' extending across the furnace inside
of the front plate, the rock-shaft 31 being also
inside of the same, and the heads and toes of

the grate-bars may be cast with said bars in-
stead of being cast separableand bolted there-
to, and the ash -dumping plate may be made

without its perforations or in the form of a

grate and may be carried by a shaft inde-

pendent of that which supports the toes of

the grate-bars, or many other immaterial va-

11st10ns of this char acter may be made within
the scope of my invention.
Ielaim as myinvention and desire tosecure
by Letters Patent—
. In a mechanical stoker, the combination

of the front plate of the fumace having its

lower portion offset inwardly in respect to the
upper portion, a transverse opening being
formed between the upper and lower por thIlS
of the furnace-front, with the grate-bars sup-
ported at their upper and lower ends and ca-
pable of being withdrawn from above through
said opemno' between the upper and lewer
portions of the furnace-frontand a dead-plate
forming an upper continuation of the grate-

bars and extending across the space between |

the offset portions Of the furnace-front, sub-
stantially as specified.

2. In a mechanical stoker, the combination

of inclined grate-bars and supports therefor,
with a dead- plate forming an upward con-
tinuation of the grate- bars a furnace-front
having an opemnﬂ' through Wthh the grate-
bars can be withdrawn, and provision for
mounting the dead- plate so that it can be

raised above the heads of the grate-bars in |

order to permit of such withdrawal, substan-
tially as specified. -

3. In a mechanical stoker, the combination
of alternating fixed and mevable grate-bars,

‘with a dead - plete forming an upwa,rd con-

tinuation of said bars, seld dead-plate rest-

ing upon the heads of ‘the fixed grate - bars, -

bt being free from contact with the heads of
the movable bars, substantially as specified.
4. In mechanism for reciprocating the
grate - bar or pusher -plate of a mechanical
stoker, the combination of the vibrated lever,
with a power-transmitting rod having stops
between which the end of the lever.plays, one
of sald stops being adjustable on the rod and

comprising a, bolb perforated for the passage

of the rod, washers strung on said bolt and
embraein‘g the opposite sides of the rod, and
a nut adapted to the threaded portion of the
rod and bearing upon one of said washers,sub-
stantially as spemﬁed -

5. A grate-bar for furnaces having an in-
verted-U shape in eross-section, the oppesme
side walls of the bar being reduced in thiek-
ness at and near the top, whereby the lower
portions of the side walls of adjoining bars
may be in contact without restricting the lat-
eral expansion and growth of the upper por-
tion of the bar, substantla,lly as specified.

6. A grate-bar for furnaces consisting of &
slotted or perforated body or central portion,
and detachable head and toe portions, said on-
tire series of grate-bars, with their head and
toe portions hewno vertical side walls, and
all of the parts of the bars having the uppe1
portions of said side walls reduoed in thlek-
ness, substantially as specified. .

7. A grate-bar for furnaces hevmc" an in-
verted - U shape in cross-section, the upper
member being slotted or perforated with ver-

‘:;T
<2,

75
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tical side walls reduced in thickness at and

1 near the top, and transverse slots extending-
through the upper portions of said side walls |

substantlally as specified.

3. In a mechanical stoker, the combination
of the inclined grate-bars, an ash-dumping
structure forming a continuation of
grate-bars, a shaft located under the lower
ends of the grate-bars, and to which said ash-
dumping structure is secured, and provision
for moving said shaft whereby the ash-dump-

said-

110

113

ing strueture will swing down and away from -

the bridge-wall, substantlelly as specified.

9. Ina meehdmea,l stoker, the combination

of the grate-bars, ash- dumpm plates having
collars which serve also as supports for the

lower ends of the grate-bars, and a shaft to -

which said collars are seculed substantml]y

as specified.
In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.
JOHN F. POOL.
Witnesses:
Jos. H. KLEIN,
- FRANK E. BECHTOLD.
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