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7o all whom it may concern:

Be it known that I, Davio F. Niseer, a
citizen of the United States, residing at
Crafton, in the county of Allegheny and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Stok-
ing-Grates for Furnaces; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to improvements in
the type of grates known as stoking grates,
which operate to effect the continuous ad-
vancement of fuel resting on the grate, along
the surface, in a direction from the point of
the grate at which the fuel is introduced to
the farther end thereof; at the same time
keﬁping the fire clean and freeing it from
ash.

In the drawings appended, I have illus-
trated my invention as applied to both lo-

. comotive and stationary boilers and in con-
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junction with my fuel feeder, patented Jan-
uary 19, 1909, No. 910,305, but it is to be
understood, however, that the said draw-

"ings only show some of the methods of ap-

plication, and T do not limit myself to the
constructions illustrated. -

The object of my invention is to provide
s simplc.and efficient apparatus for moving
fuel along and over the surface of a furnace
grate as positively as would be effected by
the so-called chain-grate, but eliminating the
disadvantages inherent in that type.

My invention consists broadly in making
the form of the grates, the contour of the
arms supporting the grates, and the location
of the pivots with reference to the surface

of the grates, such that when the grates are:

oscillated within a limited range, the alter-
nate grates are simultaneously moved in the
same direction and the intermediate grates
in the opposite direction, the bottom work-
ing face of one grate preserves practically a

- constant relation to the top working sur-

face of the grate next to it in the direction
in which the fuel is being progressed; the

- continued oscillation of the grates causing

a continuous progressive movement of the
fuel from one grate to the next until it
reaches the dump grate largely in the form
of ash. The continuous oscillation of the

- grates also tends to prevent the formation of

Targe clinkers or the accumulation of ash
under the fire.

Referring to the drawings, Figure 1 is a
longitudinal section through the grate as
applied to a locomotive boiler. Fig. 2 is a

_longitudinal section through an installation

of the grate, slightly modified to show its
adaptability to a stationary boiler furnace.
Fig. 3 shows the construction of the driving
end of the driving grate frames. Fig. 4
shows the construction of the driven grate
frames. TFig. 5 is a plan of one section of
a grate. Fig. 6 shows a driving and a driven
grate in their relative positions. TFig. 7
shows a group of grates mounted in their

supporting bars, in one extreme position of

movement. Fig. 8 shows the same group in
mid-position, and Fig. 9 shows the group in
the extreme position of movement opposite
to that shown by Fig. 7.

Describing the operation of my invention:
Fuel is introduced through the hopper 1,
Figs. 1 and 2, to the feeding mechanism 2,
Figs. 1 and 2, thence to the retort or dead-
grate 3, Figs. 1 and 2. In the installation
shown in Fig. 1, this retort is provided with
doors 26, held in closed position by bolts,
latches or any other suitable means. In this
retort 3, Figs. 1 and 2, the hydrocarbon ele-
ments contained in the fuel are distilled and
mixed with the proper amount of oxygen by
means of air introduced through the blast
pipe 20 and twyer pipe 21, Figs. 1 and 2,
and are burned. The continued operation of
the feeding mechanism pushes the coked
residue over the edge of the retort on to the
series of grates 5, 6, and 7, which are mount-
ed in bearing bars 24. It will be noted that
the grate 6, immediately in front of the re-
tort, has a raised portion which serves as a
coke breaker and also permits making the
movement of this portion of the grate con-
form to the contour of the lip of the retort
or dead-grate.

The grates 5 and 6 are connected by lever
arms at the lower extremities of their sup-
porting frames 22 to the bar 10; frames 23
for grates 7 are connected by the links 9 to

projecting lugs on the frames for the grates
5 and 6 in such a manner as will canse the
grates 6, 5, 5, 5, to move in the same direc-
tion and the intermediate grates 7, 7, 7, to
move simultaneously in the opposite direc-
tion. The bar 10 is actuated from the rock
shaft 11, through the lever 12 and connect-
ing links 13, by any suitable means, for in-
stance, the eccentric 25, Fig. 2. It is of
course understood that these grates 7 can
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be operated by a separate mechanism. This
would be simply the substitution of an equiv-
alent, but I prefer the construction shown.

When the partially burned fuel is on the
grates 5, 6, and 7 and the bar 10 is given a
reciprocating motion by any suitable mech-
anism, the grates will assume in sequence
the positions shown in Figs. 7, 8, and 9, and,
of course, progressively, all positions inter-
mediate between those shown, both by the
forward and return strokes of the recipro-
cating bar 10. Referring to Fig. 7, it will
be noted that the grates7, 7 are in a receded
position, exposing a little less than half their
width, while the grates 5, 5, 5 are exposed
practically their entire width. Now, when
the bar 10 moves in the direction shown by
the arrow, the grates 5, 5, 5 begin to recede
while the grates 7, 7 advance, passing
through all the intermediate stages to the
positions shown in Figs. 8 and 9, when the
bar 10 is in a position for beginning the
return stroke. It is obvious that the fuel
lying on the grates 5, 5, 5 in Fig. 7 will be
pushed forward by the double action of the
grates 5, 5, 5 receding and the grates 7, 7
advancing through all the stages to Fig. 9.
When the reverse movement of the driving
bar takes place, the relation of the move-
ments of the grates is identical with the
relation of the movements during the for-
ward stroke, so that the forward prog-
ress of the fuel is practically continuous
until it reaches the dump grates 14, Fig. 1,
and 14 and 142, Fig. 2, when, if properly
operated, there remains little but ash, which
can be removed by operating the dump grate
through the levers 15 and link 16, Fig. 1, or
the levers 17 and 18 and rod 19. Fig. 2,
through the usual connections, which are
well understood, though not shown. It is
also obvious that the movement of the grates
will have a tendency to prevent the forma-
tion of clinkers, and will, by the movement
of one grate over the other, obviate the ac-
cumulation of ash under the fire, at the same
time keeping the fire well broken up so as
to permit the air necessary for perfect com-
bustion to permeate the whole fuel bed.

* It will be noted that in whatever position
the grate may be, the air admitted under-
neath can circulate freely around all parts
of the grates, keeping them cool and thereby
prolonging their useful life. Tt will also be
noted that in installations of the grate, the
angle of the grate can be such as will pre-
clude the possibility of the coal “avalanch-

ing” or sliding so as to leave a portion of

the grate surface bare, which is a prolific
cause of trouble in grates depending on the
effect of gravity for advancing the fuel.

1 have shown my grate in conjunction
with my fuel feeder, but it is obvious that
the grate can be used with almost anv kind
of feeding mechanism or even with hand

1,088,445

teeding, and therefore I do not confine my-
self to the method of feeding shown, as these
installations are shown only to illustrate the
adaptability of my grate. Also, a grate
having alternately a moving grate of the
type herein mentioned and a stationary grate
can be used, but the construction shewn 1s to
be preferred.

The many advantages of my invention
will be appreciated by those skilled in the
art, as the apparatus 1s simple and durable,
and will perform all the functions which
are usually obtdined by apparatus of 2
much more intricate and expensive charac-
ter.

Having described my invention, I claim:

1. A stoking grate mechanism consisting
of a series of spaced, overlapping, oscillating
grates pivoted in suitable carrier frames or
bars, each grate being supported independ-
ently of the other grates of the series and
adapted to rotate through a limited angle
in a direction opposite to that of the adja-
cent grates of the series, thereby varying
the Iap of adjacent grates while preserving
a substantially constant vertical distance be-
tween the overlapping surface thereof.

2. A stoking grate mechanism comprising
a serles of spaced, overlapping, oscillating
grates, alternate grates being adapted to
move simultaneously in one direction, the
intermediate grates moving simultaneously
in a contrary direction, thus varying the
amount of lap while maintaining a practi-
cally constant vertical distance hetween the
overlapping surfaces of adjacent grates;
means for moving alternate grates of the se-
ries simultaneously in one direction, means
for moving the intermediate grates of the
series simultaneously in the contrary direc-
tion, and carrier bars or frames in which
said grates are pivotally mounted. each grate
being supported independently of the other
grates of the series. -

3. A stoking grate mechanism comprising
a series of spaced, overlapping, oscillating
grates pivoted in suitable carrier frames or
bars, each grate being supported independ-
ently of the other grates of the series, alter-
nate grates being adapted to move simul-
taneously in one direction, the intermediate
grates moving in a contrary direction so as
to vary the amount of lap while preserving
a substantially constant vertical distance be-
tween the adjacent surfaces of the overlap-
ping portions of successive grates, the first
grate of the series being provided with a
raised portion adapted Tor coke breaking
and the back being of such contour as wiil
seal the space underneath the edge of the
dead grate or retort in conjunction with
which the grate mechanism is used, for the
purpose of preventing waste of fuel.

4. A stoking grate mechanism consisting
of a series of partially overlapping grates,
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pivoted in fixed carrier bars, mechanism for
oscillating adjacent grates simultaneously in
opposite directions through a limited arec,

“about said pivots, and such relation between

the overlapping surfaces of the adjacent
grates as will preserve a practically constant
vertical  distance between the grates
throughout their entire range of movement.

5. A stoking grate mechanism having
partially overlapping grates with forwardly
extending fuel supporting webs, curved
rearwardly extending fuel supporting webs,
frames supporting the said grates and
rigidly attached thereto, pivots on said
frames to act as their axes of movement, the
location of the pivots on each frame with
reference to the contours of the top and
bottom surfaces of the grate and of the
adjacent grates being such as will, when
alternate grates are rotated simultaneously
in one direction through a limited arc, about
their respective pivots, and the intermediate
grates are rotated simultaneously in the op-
posite direction through a limited arc, about

. their respective pivots, cause the overlap-

ping surfaces of the adjacent grates of the
geries to maintain a substantially constant
vertical relation to each other.

6. A stoking grate mechanism comprising
a series of overlapping, oscillating grates
having forwardly and rearwardly extending
fuel supporting webs, supporting frames for
the grates rigidly attached thereto, pivots on
the frames, acting as axes of movement for
the grates, said pivots being journaled in

stationary carrier bars, alternate frames

Laving downwardly extending driving arms
adapted for attachment to a reciprocating
bar, means for operating the reciprocating
bar, moving alternate grates of the series
simultaneously in one direction, and means
for moving the intermediate grates of the
series simultaneously in a contrary direction,
$0 as to vary the amount of lap of successive
grates while preserving a practically con-
stant vertical distance between the adjacent
surface thereof.

7. A stoking grate mechanism comprising
carrier bars, grale frames pivoted therein,
grates rigidly attached to the said frames,
each ‘grate partially overlapping the grate
next succeeding in the direction of move-
ment of the fucl, the top and bottom of the
erates having such contour as will, when
adjacent grates are partially rotated in op-

posite directions, about their respective
pivots, preserve substantially a constant
vertical relation between the overlapping
portions of the said grates.

8. A stoking grate mechanism comprising
a series of overlapping oscillating grates
pivoted in carrier bars, each grate being sup-
ported independently of the other grates of
the series, the contour of the top and bot-
tem of the grates having such relation to
the location of the pivot points as will main-
tain a practically constant space between the
overlapping portions of the grates when the
adjacent grates of the series are moved
simultaneously in opposite directions,

9. A stoking grate mechanism comprising
carrier bars, a sevies of frames pivotally
mounted in said carrier bars, grates mounted
upon, and rigidly attached to, the said
frames, the forward portion of each grate
partially overlapping the rear portion of the
next succeeding grate of the series, succes-
sive grates of the series being adapted to
rotate in opposite directions through a
limited are, about the pivot points of their
respective frames, thereby varying the lap of
successive grates while maintaining a prac-
tically constant.space between the adjacent
surfaces thereof and imparting a progres-
sive mévement to the fuel.

10. A stoking grate mechanism com-
prising a series of overlapping oscillating
arates, each grate being free to move in a
direction contrary to that of the next pre-
c¢eding and next succeeding grates, means for
moving alternate grates of the series simul-
taneously in one direction, means for mov-
ing the intermediate grates simultaneously
in the opposite direction so as to vary the
lap of successive grates while preserving a

substantially constant vertical distance be-

tween the overlapping surface thereof; sta-
tionary carrier bars, and frames, pivotally
mounted on the said carrier bars and sup-
porting the said grates, each grate being
supported independently of the other grates
of the series. :

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

DAVID ¥, NISBET.
Witnesses:

Erxsgr F'rANCKE,
. S. Nispur.
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