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(No model.)

To all whom it may concermn:

Be it known that I, JOEN ASHCROFT,a citi-
zen of the United States, residing at New York
city, in the county of New York and State of
New York, have invented certain new and use-
ful Tmprovements in Devices for Feeding Air
to Furnaces, of which the following is a speei-
fication, reference being had therein to the ac-
companying drawings.

My invention relates toim plovements in de-
vices for feeding air to furnaces; and the ob-
ject of my invention is to supply the fuel on
the grate-bars with air to produce combustion,
and then complete the combustion and con-
sume the smoke by mingling or joining with
the waste products of combustion a jet or jets
of highly-heated air.

My invention therefore consists in combin-
ing with hollow perforated grate-bars a pipe
or series of pipes for the conveyance of air
therethrough to a hot- air chamber in the
bridge-wall.

My invention consists, further, in providing
one side of the hollow grate-bars with elon-

y gated slots to facilitate the discharge of ashes

and cinders from the same.
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My invention consists, further, in providing
the hot air chamber, located to the rear of the
grate-bars or in the bridge-wall of the furnace,
with a damper or regulating-valve, whereby
the quantity of hot air admitted to the waste
produets of combustion can be regulated and
a complete or more perfect combustion of all
the gases and smoke effected.

Figure 1 is a vertical longitudinal section of
a furnace with my improved air-feeding de-
vice therein. Fig. 2 is a view, partly in per-
spective, of two of my improved grate-bars
with the central air or steam pipes therein.
Fig. 3 is a sectional end view of one of the
grate-bars. Fig. 4 is a longitudinal sectional
view of one of my improved grate-bars on a
large scale.

Referring to the drawings, A indicates the
ordinary steam-boiler for engines or for heat-
ing purposes, B the furnace or fire-space, C
the bridge-wall, and D the cross-bars or sup-
ports for the grate-bars, all of which may be
of the construction shown,or of any other suit-
able or desirable construction.

E are the hollow grate-bars, which may have

their faces econcaved and slotted or perforated

for the admission of air to the fuel to facilitate

combustion, and are essentially of the con-
straction shown and described in my Patent
No. 221,656, of November 18, 1879. I prefer
to make the furnace-bars in sections adapted
to interlock at their ends; bub they may be
made in one piece of the desired length. In
the present instance the bars ¥ are provided
on their two opposite faces or sides with nar-
row slits or openings «, through which air is
supplied to the fuel, while the other opposite
faces or sides of the bars are provided with
larger openings, b, by means of which the
ashes and cinders can be readily removed from
the fire - bed by simply shaking and turning
the bars.

F F are pipes or tubes. whlch p"lSS through
the bars E, the front end of which communi-
cates with bhe external air, or with a pipe, by
means of which compressed air or steam may
be forced through the pipes into the chamber
H, the inner ends of the pipes being passed
into the bridge-wall,so as to communicate with
said chamber. The front ends of the bans
which surround the pipes F are notched, as
shown at ¢, so as to permit the free passage of
air through the grate-bars to the fuel. The
outer ends of the bars are made square or
shouldered, as shownat d, to receive a wrench,
by means of which the bars can be shaken or
turned.

H is a chamber located in the brldge -wall
of the furnace, and, as before indicated, is
supplied with air or steam through the pipes
F. The chamber H is provided with an open-
ing, I, which communicates with the combus-
tion - chamber back of or to the rear of the
bridge-wall, said opening being provided with
a damper, X, by means of which the supply
of air or steam can be regulated.

The object of supplying air or steam to the
furnace back of or at the bridge-wall is to con-
sume the smoke and gases,which would other-
wise escape and pass out the stack uncon-
sumed. It will be noticed that the air in its
passage through the pipes F, by coming close
to the fire-bed, is highly heated, and on en-
tering the chamber H is further heated, so
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that when it comes in contact with the smoke

and gases which have escaped from the fur-
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nace B a further combustion takes place and
all the gases and smoke are consumed.

In many instances it may be desirable to sup-
ply steam to complete the combustion of the
waste gases and smoke. ThisT accomplish by
nieans of the pipe G, which ecramunicates with
any suitable source of supply and is provided
with a series of nozzles, which enter the outer
endsofthepipesF. Thesenozzlesmay be made
to fit snugly within the pipes F, or they may
be made to fit loosely, so that when the jets
of steam are forced through or into the tubes
air will be mingled with the steam in proper

proportions. It may be proper to remark in
this connection that the steam in its passage

through the pipe Fand chamber H is still far-
ther heated, so that it passes out of the open-
ing into the chamber I in a superheated con-
dition.

The pipe G may (when desired) be connect-
ed with a reservoir of compressed air, thus in-
creasing the draft of the furnace, and at the
same time produce a perfect combustion of the
gases and smoke, as hereinbefore explained.

The damper K is provided with any suita-
ble operating mechanism, so that the supply
of air can be regulated to meet the require-
ments of the fuel which is being consumed.

I may employ plain hollow grate bars in-
stead of those having perforated sides; but I
prefer to use the bars as shown and described,
for the reason thata proper supply of air can
be admitted directly to the fire and the fire
freed from ashes by simply giving the bars a
half-turn to bring thesides of the bars having
the large openings so they will form the bot-
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tom and top of the bars, and when the ashes
are removed through the large openings the
bars are turned so as to bring one of the sides
having the small openings next to the fire.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Patent,
is—

1. In a device for feeding air to furnaces, a
hollow perforated grate-bar adapted to sup-
ply air directly to the fire-bed, in combination
with a pipe or tube passing through said grate-
bars, adapted to condunctair or steam to a chamn-
ber located in the bridge-wall, or to the rear
of the grate-bars of the furnace, as set forth.

2. In devices for feeding air or steam to
furnaces, hollow grate-bars provided with cen-
tral tubes or pipes which communicate with a
chamber located at the rear of the grate-hars,

said chamber communicating with the com- z

bustion - chamber by means of a channel or
duct provided with a suitable damper or valve,
whereby the quantity of air or steam to com-
plete combustion is regulated, as set forth.

3. In a device for feeding air to furnaces,
the hollow grate-bars having the large and
small openings in their sides, as described, in
combination with a pipe or tube passing from
the front end through the bars longitudinally
to the bridge-wall, as set forth.

In testimony whereof T affix my signature in
presence of two witnesses.

JOHN ASHCROT'T.

Witnesses:
R. H. WHITTLESEY,
L. W. SINSABAUGII.
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