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To all whom tt may concern:

Be it known that I, JoaN CooPER, of Bos-
ton, In the county of Suffolk and State of
Magsachusetts, have invented a new ani use-
ful Improvement in Fire-Grates, which im-
provement 1s fully set forth in the following
specification.

This invention relates to the construction of
grates for stoves, ranges, or furnaces, and has
particular reference to the class known as
‘*shaking-grates,”” which have mechanism
for sliding the grate-bars back and forth in
horizontal planes, though the invention is in

part applicable to dumping or even to station-

ary grates.
The Invention comprises the particular con-
struction of the grate-bar, which consists of

longitudinally-grooved teeth on each side of

a serpentine web, angular projecting ribs be-
neath the teeth, and a thin vertical web un-
der the ribs, the devices for supporting and
operating the same, and certain other details
of construction and combinations of parts, as
hereinafter set forth.

The grate-bar has a series of grooved teeth
or projections on each side of a serpentine or
undulating web, each tooth being opposite to
an air-space on the other side of the web. The
web is made thin to inerease the area of the
air-space, as well as to reduce the amount of
iron in contact with the burning fuel, thus
diminishing somewhat the expansion of the
har, and the undulating shapeof the web takes
up the expansion of the bar. Atihe base of the
teeth are angular strengthening-projections,
which are perforated vertically for passage of
air to cool the bar as well as to supply air to the
fire, and below the projections is a thin verti-
cal web. The bars are supported and mount-
ed on four hollow rollers cxtending entirely
across the grate and resting on the side hang-
ing bars. Iach grate-bar rests on two of the
rollers,being cut away on their under side, so
as to clear the other two rollers. Alternate
bars can thus be reciprocated in opposite di-
rections. The operating mechanism may be a

vertically-sliding bar with links pivoted al-
ternately on opposite sides thereof, and atb
their outer ends pivoted to the grate-bars.
Cirate-bars of the construetion herein de-
scribed may be emploved in smaill dumping-

| grates for stoves, ag well as in large shaking

furnace-grates.

In the accompanying drawings, which form
part of this specification, Iigure 1 1s a sec-
tional elevation of a grate constructed in ac-
cordance with the invention; Fig. 1I, a top
view of oneof the grate-bars; Fig. 111, a ver-
tical cross-section thereof; Ifig. IV, a plan
view of one of the side hanging bars; Fig. V,
a sectional elevation showing another form of
mechanism that may be employed to recipro-
cate the grate-bars; and Fig. VI, a top view
of the same, the grate-bars being removed.

A represents the side hanging bars, which
extend lengthwise of the grate, and are de-
signed to be set in the brick-work of the far-
nace. They are notched at 2, to form bearings
for the end of rock-bar B, which exftends
crosswise of the front part of the grate. T'he
hapnging bars also have projections at 3,to con-
stitute bearing-surfaces for the supporting-
rollers C (', of which there are four, onc pair
for each set of grate-bars.

The elements of the grate-bar D arc a thin
undulating or serpeniine web, 4, on the top of
the bar, grooved teeth 5, projecting therefrom,
angular perforated projecting ribs 7, and a
thin vertical web, 8. The teeth L are each
provided with grooves 26, lengthwise of the
teeth, and each tooth 1s separated from the
next by an air-space, 6, which may be equal in
width to the width of the teeth 5. IMach tooth
is opposite an air-space on the opposite stde
of web 4. Benecath the web are angular pro-
jections or ribs 7, to strengthen vhe bar and
prevent warping, and these projections have
perforations 38 for the passage of air upward
to the fire, the air serving to cool the bar and
prevent undue expansion,

In the middle of the bar is a thin web, S,
the interior of which 18 eut away to dimimsh
the amount of heatsconducted downward to
the lower part of the bar.

Theair-spaces 6 between the teeth H extend
inward almost or qquite to the middle of the
bar and downward to the ribs 7, greatly re-
ducing the weight of metal in the bar. The
perforations 3S in the latter are coincident
with or form continnatious of these air-spaces,
affording a free passage for the air upward to

the fire, in the course of which passage the air
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18 heated by passing thloucrh the holes 38 and | projections 21 with vertical slots, thmuﬂh

between the teeth b.
- 'When a fire is burning in the gr ate, the up

per part of the bar is exposed to the direct
heat of the fire; and hence the expansion is
greatest in this pmt of the bar. This expan-

sion produces a tendency to buckle and warp

the bar out of shape; but by the provision of
the thin undulating web 4 the expansion is
taken up by the several curves of the web and

thus the tendency to war pingand the liability

of fracture are diminished.
The bars D have depending arms 9, between

which passes the rock-bar B. The latter has
eccentric projections 10 11, alternating with-

each other, the former belng above and the

- Jatter below the center of oscillation of the
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rock-bar. Consequently when the latter is
rocked on its bearings, by means of a hand-
lever inserted in the socket in arm 12, the bars
D will be reciprocated longitudinally, each

bar moving in the opposite direction to the

bars on each side thereof.

The bars D are cut away on their under slde,

S0 as to make contact with two of the rollers
C (" and to clear the other two. Thus one

bar will rest on the rollers C and the next on

the rollers C'. These rollers are hollow, and
rods 13 are inserted through them, the ends
of the rods being bent downwald and held in

- place between ribs 16 on the outside of the
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hanging bars A.
brace the hanging bars and hold them to-

gether.

The hangers A have on the ends upright
projections 15, which pass between projections
19 on the ends of the head bars, B, as shown
at the right-hand end of Fig. 1V. The pro-
jection 15 i perforated near its upper end, and
a pin, 17, is inserted through the perforation,
its end cngaging the upper side of the head
bar, in which a depression, 18, is formed to
These parts are thus securely held
together 1n such way that they can readlly be
taken apart when desired.

The grate-bars D are shown with depend-
ing arms 9 at both ends, the object being to
enable the bar to be. reversed in case of any
defect or irregularity in working. |

The hangmﬂ' bars A are also made alike at

both ends, so that these bars also can be re-

versed,: if desired, and so that one pattern
serves for casting both bars, which is impor-
tant as a matter of economy.

Referring to Figs. V and VI, the construe-
tion of the grate-bars D and Sﬂppmtmg -1r0ll-
erg O (' i1s the same as before deseribed. In

- these figures the hanging bars A have upright

The rods 13 also serve to

which passes a sliding bar B'.
are pivoted curved.links 20, projecting alter-
nately from opposite sides of said bar, and ab

their outer ends pivoted to the several grate-
The bar B’ can shde vertically in the

bars.
slots in projections 21. In front of sliding
bar B’ is a fulerum-rod, 22, which is also sup-
ported by the side bars, A.
opening, 23, for the pa&sage of a lever, the

~end of Wthh is to be inserted in the socket
24 of the sliding bar B". Rod 22 forms a ful-
crum for such lever, and by it the sliding rod

B’ can be worked up and down, thus recipro-
cating the grate-bars D.

I claim— | -

1. A grate-bar hswmg projections or teeth
on each side of a thin undulating or serpen-
tine web at the top of said bar, with alr-spaces
between the teeth, each tooth being opposite
an air-space on the other side of the web, sub-
stantially as described.

2. A grate - bar ‘having longitudinally-

To the I&tter 60' '

The rod 22 hasan . - o
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grooved teeth on each side of an undulating

or serpentine web, with air-spaces between the

teeth, and angular perforated projecting ribs

beneath the teeth, substantially as deseribed.
3. A grate-bar comprising an undulating

web, grooved projections or teeth on opposite

sides thereof, with air-spaces between the
teeth, perforated angular projections beneath
the teeth, and a thin wvertical web under the
projections, substantially as described.
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4. The combination of the frame, the four

supporting-rollers, the grate-bars resting each
on two of said rollers, and mechanism com-

prising a vertically-sliding bar, and links piv-
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oted on alternately-opposite sides thereof for.

imparting motbion to said grate-bars, each bar

moving in opposite directions to those adja-
cent to if, substantially as described.

- 5. The combination of the hanging bars, the
four supporting-rollers resting thereon, the
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holding-rods passing through said rollers and';-'

connected with said hanging bars, the grate-

bars resting each on two of said rollers, but

cut away on the under side, so as to clear the
other two, and operating mechanism for re-

| eiprocating said grate-bars, snb%tfmtially as

described.

In testimony whereof I have signed this

specification in the ]_nesenee of twe subserib-

1Ing witnesses.

JOHN COOPER.

\Wiinesses:
FRANK R. BODWELL,
CHaHAS. W. CUSHING.
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