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To all whom it may concern:

Be it known that I, EDWARD BOUTCHER, of
London, England, have invented certain Im-
pmvements in Steam-Boiler and other Fur-
naces, of which the following is aspecification.

My invention relates to that class of furnaces
employing rocking grate-bars constructed hol-
low for the passage of water through them.

In carrying out my invention 1 make the
orate-bars of cast-iron and tubular and open
at both ends. Ifach bar 18 provided with
teeth or lateral projections which, when the
bars lie side by side, interlock—that is to say,

the teeth on one bar take between the teeth

on the bar or bars nextadjacent. Fhese teeth
are formed integrally with the bar and make
up the grate-surface, and they have preferably
a trmnn'nlar form, so that either of the three
faces of the bar may be turned uppermost to
form said grate-surface by rotating the bar on
its axis. These barsextend from front to rear
in the furnace and stand inclined from front
to rear. The front ends of the grate bars rest
in a notched bearing-bar, in which they may
be rocked,and this bar is,by preference 1n the
form of a trough. The rear ends of the bars
also rest in a notched bearing-bar in the form
of atrough or collector. Pipes are provided to
supply water to the bars at their front ends,and
this water flows by gravity through the bars
to the collector at their rearends, whence 1t 18
carried off by a pipe. The water that may
overflow intec the trough at the front ends of
the bars is also led off by a pipe. The interiors
of the hollow bars and the troughs or collect-
ors are always open to the atmosphere,and no
steam-pressure can be generated therein. The
water from the grate, heated in keeping down
their temperature, is conveyed away to be ul-
pimately pumped into the boller. Thus the

‘bars serve the purpose of a feed-water heater.

I may force steam or air through the bars, and
I sometimes form holes in them at proper

points, so that some of the steam or ailr pass-

ing through them, or some of the steam gene-
rated from the water flowi ing through them
may find its way into the furn'lce.

The grate-barsare rocked by suitable mech-
anism, that will be hereinafter described.

In some cases the collector at the rear or in-

nerends of the grate-bars is constructed to

form a bridee or ‘‘bridge-wall,”” and the said

|

‘may be cylindrical or of any form.

Serinl No. 213,052, (No modell)
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bridge is open at its top like a trough. This
construction permits steam and vapor rising
from the water, in said trough to escape into
the furnace at the erown of the bridge, where
the heat is intense, and thus promote combus-
tion of the uncombined furnace-gases.

My invention will be better understood by
reference to the accompanying drawings,
wherein— |

Figure 1 is a longitudinal section of a fur-

nace provided with my improvements. Iig.
2 is a transverse scction of same. Fig. 3 1sa

scetional plan of same. T'hese views represent
the furnace as applied to an externally-fired
boiler. Fig. 4 is a longitudinal section, and
Fig. 5 is a transverse section illustrating the
application of my invention to a Cornish or
other internally-fired boiler.

~aaarethehollow or tubulargrate-bars,which
Each bar
has cast on it a number of projections or teeth,
a' «, preferably in the form of equilateral tri-
angles, as secen in I'ig. 2, with the axis of the
bar coincident with the center of the triangle
and the surface of the bar tangent to the faces
of said triangles. When the bars lie side by
side, the teeth on one bar engage the spaces
between the teeth on the bars next adjacent,
as best seen in Fig. 3.

b 1s the main supply-pipe for supplying the
hollow bars ¢ ¢ with water. This pipe extends
transversely across the front of the furnace
and has small branch pipesd’d” projecting lat-
erally from it and into the open ends of bars
@ @, respeetively..

¢ is the front bearing- bar, which is notched
to form bearings for the {1 ont ends of the grate-
bars @ ¢. This bearing-bar is preferably pro-
vided with or formed in one with a trough, ¢,
for holding water, and 1n the present case this
trough has a pipe, ¢’, for carrying away sur p]us
Water therefrom.

d is the back bearing-bar, which is also
notched to provide bem‘mn*s for the rear or in-
ner ends of the grate- bms, and 18 in the form
of a trough or collector for receiving the water
that has flowed through the hollow bars a «.
The collector d 18 provided with an overflow
pipe, d’, to carry away the water therefrom.
It will be observed that the water 1s allowed
to stand in the troughs ¢ and d up to a pre-
determined level, and when it rises above this
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level it overflows, respectively, into pipes ¢* |

and d. When pipe ¢’ is .employed, it is, by
preference, coupled or joined to pipe &', as
shownin Fig. 1. Iusually arrange the trough

-d under a projecting-part, I, of the bridge-wail

or bridge L of the furnace, and provide it with

~ acover-plate, ¢, tosupport this projecting part
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~pose of moving or rocking the latter.

{ of the bridge. ) -

In Figs. 4 and 5, where I have shown my
improvement applied to a Cornish boiler, I
have algso shown the trough or collector ¢ as

‘provided with an open-topped upward pro-

jection, &, which, with the projecting part or
facing { of refractory material, forms the bridge

or bridge-wall L. Inthis construction the col-

lector d & extends down to the bottom plate of

“the boiler-tube and forms the back wall of the

ash-box below the grate, and this lower part
1s provided with a door, @, to provide acecess
for cleaning. S o

The means for rocking the grate-bars « will
now be described. S

S [ are bars provided with notches or pro-
jections to engage with the pendent parts of
the projections ¢’ on the bars a, for the pur-
_ The
bars f f* are maintained in supports f*, and

have studs or pins f* f* to engage with holes

- Or recesses in a lever, ¢, which is pivoted on.
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a stud, &, on a bracket, .. A horizontal vi-

‘brating movement given to lever g, either by

hand or by suitable mechanism, imparts a
corresponding rocking movement to the grate-
bars '« a. - S | .
- 41, 1n Figs. 4 and 5, are bars.or rods con-
necting the front and back bearing-bars, ¢

~d, so that when required the whole grate and

1ts supports can be withdrawn from the fur-
nace together. L _

I am aware that it" is not new to provide
rocking grate-bars with intersecting or inter-
locking teeth or projections. This feature I
do-not claim, broadly, nor do I claim, broadly,
a tubular grate-bar filled with water under
boiler-pressure, as this is not new. In such
grates, however, there is great danger from
explosion and great difficulty in providing
steam-tight joints, owing to the expansion and
contraction of the bars and the great inter-
nal pressure. Thisdifficulty isincreased with

rocking bars. In my grate, as before stated,
there is no appreciable internal pressure, as
the interiors of the bars are open to theatmos- |
phere. | |

i

~What I claim is—

1. The ecombination of the _
grate-bars « @, open at their ends and mounted
in rocking bearings, the notched bearing-bar
¢ under their front ends, the notched trough
or collector d under their rear ends, a pipe to
supply water to the said bars at their front
ends, and a pipe, d’, to carry off the overflow-
water from the collectord, said grate-bars and
collector being open to the atmosphere; sub-

stantially as set forth.

- 2. The combination, with tubular grate-bars,

of notched bearing-bars upon which the ends

of said bars loosely rest at their front and

back, respectively, the said bearing-bars be-
ing in the form of troughs open to the atmos-
phere and provided with overflow-pipes, sub-
stantially as set forth. | a

3. The combination of the loosely-mounted
tubular grate-bars, a notched bearing-bar un-

der the front end of said bars, a notched bear-

ing-bar, d, under the back end of said bars,.

in the form of an open trough or collector hav-

Ing an open upward extension, k, forming a
part of the bridge or bridge-wall of the fur-

nace, and an overflow - pipe, &, for conveying

substantially as set forth.

4. The combination, with the tubular open-:.
ended inclined grate-bars @ «a, of the notched.

supports for said bars, the supply-pipe b, the
lateral branch pipes o'V, extending from pipe

b into the open front ends of said bars @, the

open trough d at the back ends of said bars,
and the pipe @', leading from said trough d,all
arranged substantially as set forth, =

5. The combination of the grate-bars « «,
having projections or teeth ¢, the notehed bars

J f’, engaging with said teeth &/, the studs or

Pins /2 £ on said bars f f', respectively, and a

pivoted lever, g, with which said studs or pins

are engaged, whereby a rocking movement is

Imparted to said.grate-bars by vibrating said.

- In witness whereof I have hereunto signed o
my name in the presence of two subscribing tco

witnesses.

EDWARD BOUTCHER.
Witnesses: | |

GEORGE C. BACON, |
- EDWARD HENRY BOUTCHER.

tubullaar inclined
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