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1o all whom it may concerm.:

Be 1t known that we, FRANK DOYLE and
GEORGE W. CARSON, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented a
certain new and useful Improvement in Fur-
naces, of which the following is a full, clear,
concise, and exact deseription, reference being
had to the accompanying drawings, forming a
part of this specification.

Our invention relates to furnaces in which
the grate-barsare madehollow,inorder thatthe |
smoke and other products of combustion may
be forced back through the fuel, in order that
the smoke may be consumed as far as possi-
ble. Any of the products of combustion
which remain unconsumed may be carried off
by the chimney in the usual manner. The
circulation through the hollow grate-bars may
be kept up by means of a fan connected with
the pipe leading from the rear of the boiler to
the hollow bridge-wall or a steam-jet or any
other device. |

Our invention relates more particularly to
the construction of the grate-bars and the man-
ner of supporting the same.

Our invention also consists in providing
vents in the lower sides of the grate-bars,
which are opened when the bars are rocked to
one side or the other, so that any ashes that
may have accumulated in the hollow bars may
be blown out,. |

In the drawings, which arve illustrative of
our invention, Figure 1 is side view, partially
1n section, of a furnace provided with our in-
vention. TFig. 2 is a perspective view, in de-
tall, of one of the grate-bars. Fig. 3is a per-
spective view showing the hollow bridge-wall
and the bearings for the rear ends or journals
of the grate-bars. Fig. 4 is a sectional view
on line # # of Fig. 1, showing the manner of
supporting the bars in front and the vents
which are opened when the bars are rocked.

Like parts arerepresented by similar letters
of reference throughout the different figures.

The boiler A we have shown somewhat
shorter than is usual for convenience of illus-
tration. The boiler is placed above the fire
and the flame is drawn through the flues to-

ward the front, and thence back over the

boiler and thence, as indicated by the arrows,
through the pipe B, which connects with the
hollow bridge-wall. A fan,C, which is driven
by any suitable motive power, serves to keep
up the circulation.

We have shown no chimney-flue, though
1n practice we have found it desirable to con-
nect the rear of the furnace with the chimney
in the usual manner for the purpose of carry-
1ng off gases that are not combustible.

It will be seen that the pipe B connects with
the hollow bridge-wall D. The bridge-wall D
we preferably construet of cast-iron, the up-
per portion thereof being preferably protected
by fire-brick.

The journals Eof the different bars are of the
form shown in Fig. 2, the upper portion being
removed, so that there may be as large an
opening as possible from each bar into the
hollow bridge-wall. These openingsare made
oblong, and the bearings F, provided in the hol-
low bridge-wall, are made to correspond with
the journals . The different bars are con-
nected together by the rod G, pivoted to the
lugs H. By reciprocating this rod back and
forth by means of suitable lever mechanism the
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bars are rocked or turned back and forth, as

desired, in their bearings.

In Fig. 4 we have shown one of the bars thus
turned, so that its vent « is brought opposite
the opening ), provided in the front rest, I.
When the bar is rocked in the opposite direc-
tlon, said vent ¢ will be brought opposite open-
ing 6. The vents a’ and ¢ of the bars in Fig.
4 are shown in their normal position, closed.
It will thus be seen that the ventsa, «’, and o
of the different bars will remain closed as
long as the bars are left in their normal po-
sition; but on rocking the bars either in one
direction or the other these vents will be
opened and the ashes which may have accumu-
lated in the bars will be blown out.

As shown in Ifigs. 2 and 4, the bars are per-
forated at the top, so that the heated air and
products of combustion forced in by the fan
may be blown through the fuel. These per-

forations are smaller at the top than at the
bottom, as shown in IMig. 4, so that the ashes
can drop through freely. By thus construct-
Ing and mounting the bars and providing
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- be provided in the front rest for each of the:

- 20

vents for blowmﬂ‘ out the aehes we are enabled |

to afford ample room for the introduction of
the hot air and smoke below the fuel, while
anry ashes that may have accumulated may be

‘readily blown out by simply rocking the bars

either in one direction or the other. |
1t is evident that one opening, b, only might

bars, in which case the vent would be opened
only on rocking the bars in one direction.
Having thus described our invention, we

“claim as new and desire to secure by Letters
Patent—

1. The combination, with the hollow per-

-{orated grate-bars, each provided with a jour-
“nal, E, at the rear and a vent upon the lower

side near the front end thereof, of the hollow

bridge - wall provided with bearings: corre- |
sponding to said journals and the front rest

provided with openings, the fan or blower,
and means tor rocking the bars, eubstantmlly
as and for the purpose specified.

2. In a furnace, the combination, with the

hollow bridge wall or chamber connected with
the rear and upper portion of the furnace, of

a fan for forcing the smokeinto said echamber,
perforated grate - bars connected with said

- chamber, and vents in the lower sides of said
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bars, said vents being normally closed, but
opened when the bars are rocked, whereby the
ashes may be blown out, substantlelly as and

-~ for the purpose Spemﬁed

3. The hollow grate-bars pr ovided with per-

forations smaller at the top than at the bot- |
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tom, the Journals B, cut away, as described,
at the upper sides thereof said bars belng
provided with normally- closed vents, In com-
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bination with the front rest and the hollow

bridge-wall and the blower, Substantlelly as

deserlbed

4, A hollow grate-bar prowded with the

journal E, cut away, as shown and described,
and a bearmg in the hollow bridge-wall of a

furnace corresponding to said jour nal Subsban--

tially as described.
5. The combination,with the roelz:mg hollow

| grate-bar, of a rest, a vent in the bar which is
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made to cmreSpond with an opening in the -
rest when the bar is rocked, and a blowmw de-

Vlce as described.
6. The eombmatlou w1th the hollow brldn*(,
wall, with which the hollow rocking grate

o

b‘u‘s are connected by _]0[11‘11&18 I, resting upon

the bearings. K, of a pipe, B, cenneeted with -
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ing the smoke throun'h said pipe into said

smd br 1dcre wall and the fan or blower for fore-

bridge-wall and thence out through the open-

ings in the hollow grate-bars, substant}ally as

deseribed.
In witness whereof we hereunto subscrlbe

| our names this 18th day of December, A. D.
1886.

FRANK DOYLE. _
'GEORGE W. CARSON.

Witnesses:
GEORGE P. BARTO\*
WM. M. GILLER.
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