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FURWACE AND GRATE-BAR THEREROR,
1,354,348, v Specification of Letters Patent.

Lo all whom it may concern:

Be it known that I, Joux 8. SKELLY, a
citizen of the United States, residing at Mo-
nongzhela, Washington county, State of
Pennsylvania, have invented a cortain new
and .useful Improvement in I'urnaces and
Grate-Bars Therefor, of which the follow-
ing is a full, clear, and exact description.

My invention relates to a new and im-
proved under-feed stoker furnace and grate
bars therefor and has for ifs object to pro-
vide a grate having movable and station-
ary grate bars so closely adjacent as to pre-
vent substantial downward sifting of fine
coal and ashes and yet so constructed as to
permit air to pass through the grate from
bottom to top. It further has for its object
to produce a non-sifting grate through
which the air can pass freely and from
which bars can be removed and replaced
without disturliing the others. Herstofore
grate bars have been spaced 50 23 to permit
air to freely pass upward bétween the bars

“at all points, This free passage made the
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spacing such as to permit considerable ashes
and fine coal to 21l downward. In order
to prevent this falling, overlapping flanges
have been placed between adjncent barg
tending to retard the downward sifting of
ashes and coal, Such flanges or ribs, how-
ever, produce a needlessly heavy and bulky
grate element, and, furthermore, malke it
difficult o remove and replace bars when
necessary or desired, and inmipossible to re-
move any bar without disturling others.

One feature of my invention consists in
forming recesses in one of ench two oOppos-
ing faces of adjacent bars, the lower ends
of which recesses are in compmnication with
the air chamber below the grate. Ancther
Yeature consisis in cutting away the lower
portion of the other opposing face 5o as to
secure the communication ahove referred to.
Another feature consists in placing the bars
$0 close together as to substantially prevent
sifting of ashes and fine coal, this being
possible because the spaces between the bars
are not relied on for the passage of air.

- The following is a description of my in-
rention, reference being had to the accom- ‘
panving drawings, in which,

Figure 1 shows 1n plan g section of a fur-
nace having a grate embodying my inven-
tion, the embodiment being shown for con-
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-edge of the retort wall 8 fts ;
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- to the superimposed fuel. rocker bar
10 are caused to oscillate by suite

v
Api)iication filed QOctober 1€, 1515, Sevial o, 830,852,

venience in connection with & central yetort g

hm:l_ng grate bars on each side:
Fig. 2 shows a plan view of gne

movable grate bars of the grate of

A

Fig. 3 shows an elevation of one
said bar;

Fig. 4 shows » pian vie
stationary bars of the graie;
Fig. 5'shows an elevation of ons side of

the same, and ,
~ Flig. 6 shows 2 transverse section of a plu- ex
rality of movable and stationary
line 6—6, Tig. 1. '
Referring more particularly to

ings, 1 are movabls grate bars whiclr «iter
nate with stationary grate bars 2, there ba- 74

g as many sach movable and stationsev
bars as ave necessary to make up a grate of
the desired length.” The stationary ba
are supported at their upper eads Dy
side walls 8 of a-vetort, while the iov
ends of both the stationary and sovs
bars are supported by the wa

Al 4 of an g
chamber 5. The stationary bars are pro-
vided with notches 8 into vwhich the npper
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the stationary bavs in fixed nosit;
cent fo these notches arve latorn
7, whose upper surfaces
the top of the retort wall so tha
to support the upper ends of #
grate bars and relieve the relativel
upper wall of the retort from w
the movement of such movahle
movable bars are provided with
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extensions forming o8
extends the flange 9

ported by the wall

"chamber 5 from ¢t s

grate bars 1 and 2 are tubn ar, havi :
tudinal passages 15, as shown in T 88

being provided in their bottems
at 15 and 186 so that, in the furnnce
they receive at the ports 15 air fror
chamber 12, some of which is d

ischarged o
fuel above the retort through twyers 17, woc
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while the halance passes through

lar passages 13 and iy discharged

the ports 16 into the air chamber 5

which it passes upward through the
P

in a well known mannsr, cansis
able bars to r ciprocate. ‘The
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as thus far described is substantially the
construction of the furnace of the patent to
W, R, Wood, No. 818,010, dated E&pril 17,
1006, which shows one of the types of stoker
furnaces in which my invention can be em-
hodied.

Tn embodying my invention, I construct
the grate bars so that when they ave assem-
bled one of each pair of opposing faces is
provided with elongated recesses 18, which
estend from the top surface of the bars in
which they arve located to at least the meédial
portion of their sides, these recesses being so
disposed that their longitudinal axes are
approximately horizontal when the grate
hars are installed, as shown in Fig. 1, the
purtitions 19 between the recesses heing also
approximately horizontal. = The other op-
posing face has its lower portion cut away
from a point near its top downyard so as to
form a longitudinal recess 20 substantially
parallel to the axis of its bar and leave at the
upper portion a Jaterally projecting longl-
tudinal flange 21, which is also parallel to
the axis of its bar. The flanges 21 when the
bars are assembled are in close proximity to
the vertical faces of the partitions 19, but
engage the upper portions of those parti-
tions only so that the lower portions of the
recesses 18 ave in direct communication with
the recesses 20 formed in adjacent bars be-
low the flange 21, and through them with
the air chamber 5.

In practice I prefer to have the bars so
constructed that of a given series of bars all
the sides facing in one direction shall be pro-
vided with recesses 18, while the other sides
of the bars are provided with recesses 20 and
flanges 21, As a result the bodies of both
the movable and stationary bars will have
the same configuration, the differences be-
ing at their upper ends, said. differences
consisting in the means for providing the
aotch 8 on the movable bars, the projections
7 on the stationary bars and the notch 6.

The faces containing the cut-away por-
tions 20 and flanges 21 have at their respec-
tive ends two surfaces 22 and 23, which are

vertical and extend from top to-bottom.

The surfaces containing the recesses i8 have

‘at their lower ends portions 24 which lie in

vertical planes extending upwardly from the
bottom on the several bars and beginning
at the ends 25 of inclined portions 26 upon
the lower parts of the central poriions of the
faces containing the recesses 18. The upper
end of each bar is provided on the side con-
taining the recesses 18 with two ribs 27 ar
98, extending upwardly from the bottow
and whose faces lie in a vertical plane cor-
vesponding to the vertical plane of the par-
titions 19 ard surface 24. Between these
ribs is a projection 29 whose face is i the
same plane as the faces of ribs 27 and 28,
thus forming a bifurcated passage 30 the

1,354,346

lower end of which connects with the air
chamber 12 so that some air passes directly
from that chamber between the upper ends
of the bars to the fuel above said ends, thus
reducing the tendency of the air to pass be-
tween the bars from the chamber 12 to the
chamber 5. The portion 31 of the face be-
yond the rib 28 is slightly cut away, as
shown in Figs. 2 and 4, so that two adja-
cent bars do not contact at their extreme
upper ends, this provision being for the
sake of reducing the lateral friction.

In the operation of the furnace as shown
air under pressure is fed to the air chamber
12, from whence some of it passes through
the passages 30 between the bars, while the
remainder passes into the ports at 15. Of
the air which passes into the ports 15 some is

discharged through the twyers 17, while the:

rest traverses the passages 13 in the bars and

is discharged through the ports 16 into the

air chamber 5, from whence it passes up-
ward through the spaces provided by the
longitudinal recesses 20 and the elongated
recesses 18 to the superimposed fuel. The
bars 1 and 2 are placed so close together as
not to permit any considerable amount of
ashes or fine coal to fall between them and
each movable bar is independently remov-
able and replaceable ivithout disturbing any
others, while the stationary bars 2 are re-
movable upon the removal of a movable ad-
jacent bar 1. Since one of any two oppos-
ing faces of adjacent bars is provided with
a series of elongated recesses 18 extending
from the top of their bar approximately to
the medial line, while the lower portion of
the other opposing face is cut away as at 20

g0 as to uncover the lower ends of said

elongated recesses, those lower ends are in
communication with the air chamber 5, with
the result that although the bars 1 and 2
may be closer together than was permis-
sible in the grate of Wood Patent No. 818,010
above rveferred to, air can pass freely
through the grate which they compose to
the superimposed fuel.

Trom the foregoing it will be seen thab
T rely on the closeness of the opposing sides
of two adjacent bars to prevent the sifting

of ashes and coal, and secure the free pas- .

sage of air through the grate by means of
recesseés in said sides. The air which passes
through said recesses tends to blow to the
top of the grate any ashes or fine coal which
may sift part way between the bars and the
fact that the air In passing from the cham-
bér 5 and through the recesses 18 follows a
somewhat tortnous path results in its swirl-
ng. so that it is more apt to pick up and
carry along such sifting ashes or coal.

¢ The Jdimensions of the grate bars herein-
above described cani” be kept the same as
those of the grate of Patent No. 818,010,
and yet sifting can be substantially pre-
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vented and a free passage of air through the
grate permitted without interfering with
their removability.

As will be evident to those skilled in the
art, my invention permits of various modi.
fications without departing from the spirit
thercof or the scope of the appended claims.

What T claim is: :

L & tubular grate bar provided with inlet
and outlet openings in its bottom and having
In the wpper portion of one side 2, plurality
of elongated recesses arranged at acute
angles to the longitudinal axis of the bar
and on the other side adjacent to the bot-
tom of the bar a longitudinal recess parallel
to the longitudinal axis of the bar, and
adapted to communicate with the elongated
recesses of a ‘similar bar when placed ad-
jacent thereto. '

2. A tubular grate bar provided with inlet
and outlet openings in its bottom and having
in the upper portion of one side a plurality
of elongated recesses arranged at acute
angleés to the longitudinal axis of the bar,
and having on its other side g longitudinal

Tecess adjacent to its lower edge and sub-

stantially parallel with the. longitudinal axig
of said bar, said elongated recesses extending
to approximately the central portion of the
side of the bar in which they are formed,
and adapted to communicate with the longi-
tudinal recess of a similar bar when placed
adjacent thereto. .

3. In a furnace, a plurality of inclined
bars arranged adjacent to one another, the
sides of said bars facing in one direction
having a plurality of approximately hori-
zontal elongated recesses arranged at acute
the longitudinal axes of said bars,

2

the other sides of said bars having adjacent

to their lower edges longitudinal recesses
communicating with elongated recesses of
adjacent bars, and means for directing air
through said longitudinal and elongated re-
cesses. '

4 In a furnace, the combination of g
retort, a plurality of grate bars supported
adjacent thereto and inclined downwardly
away from said retort, one of each two op-

posing faces of adjacent bars being provided

with approximately horizontal elongated re-
cesses at an angle to the longitudinal axis
of their bar and one opposing face having
adjacent to its lower edge a longitudinal
recess parallel to the longitudinal axis of its
bar and communicating with the elongated
recesses, the ends of said bars having ¢on-
tacting vertical faces, and means for direct-
ing air through said longitudinal and elon-
gated recesses. C ‘

5. In a furnace, a plurality of inclined
grate bars arranged adjacent to one another,
an air chamber beneath them, the opposing
Taces of said bars being so close as to prevent
the substantial downward sifting of fine coal
and ashes, one of each pair of opposing faces
having approximately horizontal elongated
recesses formed in its upper portion at an
acute angle to the axis of said bar and the
lower part of the other of each pair of op-
posing faces being cut away so that said
recesses are connected with the air space
beneath the grate so as to permit the free
passage of air through said grate, the upper
and lower end portions of said harg being
provided with vertical side faces extending
upward from the bottoms of said bars.

: JOHN S, SKELLY.
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