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10 all whom it may concern:
Be it known that we, DANIEL NORTON and
SPENCER NEEMES, " citizens of the United

- States, residing at Troy, county of Rensselaer,

and State of New York, haveinvented certain
new and 'T.Iseful | ImprOVements i_ll. G,I.'ﬂ’tespi, of

- which the following is a specification.
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The invention relates to ‘such improve-
ments; and it consists of the novel construc-
tion and combination of parts hereinafter de-
scribed and subsequently claimed. |

Reference may be had to the accompanying

drawings and the letters of reference marked
thereon, which form a part of this specifica-
tion. - -

several figures. e

Kigure 1 of the drawings is a top plan view
of our improved grate, detached. KFig. 2'is a
side view in elevation of the same with one

- end partly broken away and shown in vertical
 section on & plane cutting the bars trans-
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versely. Iig. 3 isa vertical section taken on
the broken line 3 8 in Fig. 2. Fig. 4is a side
elevation of a bearing-box which supports one

end of a rocking grate-bar.

Our invention relates to that class of grates
which employ rocking bars. .

Referring to the drawings, the stationary
grate-bars are indicated by the letter A and

the rocking bars by the letter B. These bars

~allhave endsupportsin the rectangular frame
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C. Thestationary barsare preferably wedge-

shaped on their lower side, as seen in cross-
section in Fig. 2, and have their ends inserted
In openings C' in the frame, which openings
are tapered downwardly to receive and fit the
ends of the bars. ILongitudinal movement of

‘the bars in their bearings C' may be prevented

by means of the side plates C?, extending along

- the sides of the grate-frame and upon which

the opposite ends of the bars abut,

Thestationary barsare preferably cut away

at their inserted ends, as shown, one of such
ends being cut away for a considerable dis-
tance, as at C°, whereby such end when the

~ locking-plate C*on that side of the frame has

5o

been removed can be projected a sufficient

distance through its bearing-aperture C’ to

permit the other end of the bar to be entirely

- withdrawn from its bearing-aperture on the

opposite side of the frame, whereupon the bar

Similar letters refer to similar parts in the

eﬂ,n be ilieline_d | upwai‘_d_ly; ‘as indicated by

dotted lines in Fig. 3, and withdrawn from

the insertion j‘,:a)ridfjfemovéi}l of such bars for

repairs and renewal. =~ o
bars are severally provided on

- The rocking

each end with a_trunnion B', which has its

bearing in a detachable box B2 which dove-

of the side of the frame adapted to receive

and fit the box, the sides of the frame be-

‘the grate.” Such a construction, while effec- 5z
tnally preventing the escape of the stationary
bars in use, affords a convenient means for
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tails in an opening or recess in the upperedge

ing provided with depending strengthening-

flanges C3, _ L

- The rocking bars are severally provided
with a double series of oppositely-projecting
teeth D. These teeth are preferably rounded
or curved on their upper surfaces D' and are
undercut on their projecting ends to form

thereon the beveled surfaces D? and the cut--
ting edges D3 at the intersection of the round- -

ed and beveled surfaces. The cutting edges
extend nearly to the stationary bars and, to-

gether with the trunnions of the rocking bars,

are in the same plane with the stationary
bars, the cutting edges being located a short
distance above the axes of movement of the

rocking bars and so that a rocking movement

7°
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of the bars will cause the cutting edges to

tionary bars without contact therewith, as
indicated by the curved dotted line F in Fig.
2, which indicates the line of movement of the
cuttingedge. The dotted lines F?show a rela-
tive position of the teeth after a rocking
movement has been imparted to a roclin

3
S

‘bar. We are thus able to crush or shear off

move to and fro along the sides of the sta-

90

a portion of any clinker or other solid object ~ .

which may beinterposed between a stationary
bar and the cutting edge of a rocking-bar
tooth and force the crushed or sheared-off
portion down between the bars beneath the
grate, which prevents the grate from becom-
ing clogged to render the rocking bars inop-
erative, as would be the result if the teeth

95

were only movable toward and from and not : |

past or along the side of a stationary bar.

By having the stationary bars in alternate

order and parallel with the rocking bars the
rocking-bar teeth afford the only support for

the contents of the furnace in the interven-
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ing spaces between the stationary bars, which

reduces the stationary support to a minimum
and affordsaminimumresistance tothe gravi-
tation of clinkers and other foreign substances
down to a position between the teeth and sta-
tionary bars where they can be sheared and
oround to pieces which will pass through the
grate.

By having the ends of the teeth undercut
or beveled, as shown, ample clearance 1s at-
forded for the sheared-off portion of a clinker
to pass down below the grate. We are thus
able by rocking the movable bars to wholly
clean the <>'mte and force all the clinkers,
ashes, lumps of coal, and foreign substances
down beneath the grate.

Any well-known means may be employed
for communicating rocking movements to the
movable bars. |

We have shown each rocking bar provided
with a depending lug 3%, which is pivoted at
% to a common rod B’ broken away at one
end. Dy imparting to this rod a reciprocat-
ing movement a rocking movement will be
imparted to each rocking bar.

We donot wish to be limited to any specifie
form 1n the construction of the various parts,
the essential feature of our invention being
the combination, with a rocking bar having
a series of transversely-projecting curved
teeth, of a stationary or resistance bar paral-
lel with the rocking bar, so as to provide only
shear-cutting supports along the entire side

- of the resistance-bar, and means for causing
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clinkers and other solid products of combus-

tion to gravitate toward the cutting edges.
Weareaware thatrocking barshaving rows
of oppositely - projecting fingers have been
used in grates in connection with a station-
ary support, but they were not provided with
shear-cutting edges and adapted to cotperate
with each other to feed the clinkers down to

the cutting edges and slice off and force down |

through the grate successive portions to
quickly clear the grate of clinkers and other
solid products of combustion. In our im-
proved grate there 18 a separate independent
cutting edge on each projecting tooth at the
junction of 1ts curved and beveled surfaces
that cooperates with a resisting-support con-
sisting of the stationary bars, which may be
termed ‘‘resistance-bars” to distinguish their

coOperative function in relation to the rock- |

ing bars. IFurthermore, the teeth are short,
Wlneh notonlygives them more advantawoous
leverage and power, but permits a ﬂ‘l‘eater
1*ocking movement of the rocking bars with-
out projecting the ends of the teeth up into
the fire to disturb the partially- consuimed
coal; also, the stationary or resistance bars

have their upper surfaces lower than the up- |

per surtaces of the teeth and tapered trans-
versely, so that the clinkers gravitate to the

lower surface on the bars and will tip on the |

thin tapered edge toward the uplifted teeth
either on one Slde or the other or alternately
on both sides to be engaged by the cutting

|

“ance-bpar
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edge of adescending tooth as the bar is rocked,
and as a further aid to the operation the op-

positely- -projecting teeth on a rocking bar are

connected in pairs, a tooth on one 51de with
the opposite tooth on the other side of the bar
by a raised and rounded web which has an
upper or top surface forming an unbroken
curve from the cutting edge of a tooth on one
side of a bar to the cutting edge of the oppo-
site tooth on the otherside of the bar, whereby

| the highest upper surfaces of the rocklnﬂ'-bar_

teeth do not change appreciably in height or
materially in pOSlthIl relatively to the resmt-

“ance-bars when the toothed bar is rocked, so

that the maximum degree of rotation can be

safely imparted to the rocking bars without

disturbing the fire, either by direct contact
or by foremfr clinkers up into it. The longi-
tudmally-rounded form of the teeth permlts
them to be rocked without materially chang-
ing the form of the clinker-receiving GhELIl-—
nels along the resistance-bars, and as the cut-
ting edn*es of the teeth move upward during
thelr rockmﬂ movement they slide along be-
neath superlmposed clinkers without materi-
ally disturbing their position; but on their
downward movemenh these cutting edges en-
cage the clinkers and force them aga,mst the
1‘651513&110@-1)&1‘5 The movements of the rock-
ing bars, therefore, always tend to urge the

| elinkers or other solid products of combus-

tion down into one of the oppositely-located
channels against the resistance-bars, from
which they are forced by the shearing process

down through the grate, as before explamed |

What we claim‘ a8 n'ew, and desire to secure

by Letters Patent, is—

1. In agrate, the combination with a series
of rocking bars, of a corresponding series of
resistance-bars, with the individual members

| of oneseriesalternating with those of the other

series and parallel therewith, and the axes
of the rocking bars in approximately the same

t plane with the resistance-bars, a series of

teeth projectinglaterally from each of the two
opposite sides of the several rocking bars
almost to the neighboring resistance-barsand
having their upper surfacesin a plane higher
than the plane occupied by the upper sur-

faces of the resistance-bars and curved down-

wardly toward the resistance-bars, and means
for rocking the toothed bars whereby the
points of the teeth can be moved toward, from
and along the side of a resistance-bar 'with-
out bemg projected above the general level
of the upper grate-surface, substmltially as
deseribed.

2. Inagrate, the combination with a resist-
apered transversely on its upper
side surfaces and beveled transversely on its
lower side surfaces, of a rocking bar having
its axis of movement in approximately the
same horizontal plane with the resistance-bar,
a series of teeth projecting from the rocking

‘bar approximately to the resistance-bar, hav-

ing the upper surface of the several teeth
curved and the projecting end surfaces un-
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dercut or beveled, and means for rocking the

~ toothed bar, Whereby a cutting edge formed

10

at the ;]unctlon of the curved and beveled sur-.

faces of a tooth is adapted to codperate with
a resisting edge at the junetion of the upper
and lower beveled surfaces on the resistance-
bar, substantially as described.

3. Ina grate, the combination with a pair of |

rocking bars provided each with a row of teeth
pr OJectmn' horizontally toward the other bar,

having the teeth severally curved on theu
upper surfﬂces of a resistance-bar beveled or

tapered tmnwelsely on its upper side sur-
faces and codperatingly interposed between_ |

||||

the roekmcr bars but with its uppermost sur- 1 5

faceona lowel plane than the upper most sur-

face of the teeth, whereby a clinker-receiving

channel is for med on the opposite sides of 'ﬂ;he_ |

interposed bar between the tapered bar and
the curved teeth of the rocking bars, substan-

tially as described.
In testimony wher eof we have hereunto set

-our hands thls 11th day of June, 1897.

DANIEL NORTON
| SPENCER NEEMES.
- Witnesses: |
IFrRANK C. CURTIS,
- JOHN A MACDONALD
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