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To all whom t& may CONCErn: _

Be it known that we, ROBERT LE LAS, a
citizen of the Republic of France, residing at
Walnut Tree, near Cardiff, England, and AL-

s BERT ROBIN, a citizen of the Republic of
France, residing at Paris, France, have in-
vented certain new and useful Improvements

in Furnaces for Burning Small Fuel, of which

the following is a specification.
to  Thisinvention has Dheen patented in Great
Britain by Letters Patent dated April 13, 18385,
No. 5,527. | | | S
The combustion of small fuel apon a fur-

nuce-grate involvestwo essential conditions—.

¢ viz, first, reducing to the minimum the spaces
 between the grate-bars, while still furnishing
space amply sufficient for the passage of the
air necessary for the combustion; second, by
reason of the nature of the coal, which neces-
20 sitates contracted spaces between the grate-
bars, it is necessary to convey the air under
the grate by foree in order to passit through
the bed of fuel; but under the influence of a
forced blast the combustion is carried on ab
2¢ a high temperature, and hence the grate-bars
become clogged by the clinkers, which -
here thereto and obstruct the passage of the
air. | |
It has hitherto been proposed to cool the
30 grate-bars by the circulation of water; but
the means heretofore employed have neces-
sitated very complicated arrangements and
constructions of the grate-bars, supply-ducts,
&e. We, however, here propose to present a
35 system for grates which permits the effecting
of the combustion by a foreced air-blast, and

which at the same time insures the cooling of -

the grate-bars. This last result is obtained
by previously rendering the air moist before
4o it is brought beneath the grate. This moist
air arriving under the grate, the water with
which it is charged is vaporized on contact
with the grate-bars, and in consequence 1t
lowers the temperature. The clinkers hence do
45 notadhere to the grate-bars and the grate is
maintained in proper eondition. In order to
effect this introduection of moist air, we cause
the air furnished by a blower, fan, beilows, or
other convenient air-pump to pass through a
so current or spray of water, which saturates the

 air with a sufficient moisture before it arrives
‘beneath the grate. | |

As an example, and in order to make our
invention clearly understood, we have illus-
trated in the accompanying drawings our 8ys- 55
tem applied Lo a furnace for generating steam.

Figure 1 is a longitudinal section of the
orate. TFig. 2 is a face view of the front ot
the furnace and a section of the apparatus
which moistens the air to be supplied to the 6c
furnace. TFig.3 is a sectional view of a modi-
fied air-moistening apparatus. Figs. 4 and
5 are end and side views, respectively, of the
sections composing the grate-bars. |

The air necessary for the combustion fur- 65
nished by a fan V is introduced under the
crate G Dy an air-inlet channel B, which 18
affixed to the front of the ash-box A oratany
other convenient location. This air-channel

may be removed for the withdrawal of the jc

ashes and the clearing of the ash-box. Ie-
tween the fan and the fixed air-inlet channel
is located the apparatus for moistening the

air, which is susceptible of a variety of con-

struetions. When the system isto be applied 75
to a marine boiler, we prefer to adopt the ar-
rangement shown in Fig. 2 of the drawings,
because it is not affected by the variations in
the inclination of the surface of the water in
the apparatus, and it insures a uniform and 3o
constant moistening action. The air arrives
from the fan V through a pipeT, bentaround
into a metal casing C, from the upper part of
which a discharge-pipe D for the air leads to
the air-inlet channel B. The open end of the 85
pipe T within the casing C is surrounded by
a funnel-shaped box or frame E, into which
is introduced water by a pipef, andintowhich
the waterefalls in a showeror spray all around
the open end of the air-inletpipeT. Theair go
forced out of the pipe T in order to pass out
through the discharge-pipe D is obliged to
pass through the liquid sheet, and 18 thus
charged with water. The water which falls

to the bottom of the casing C18 carried off by 95
a pipe . .

In order to diminish as far as possible the
amount of water to be supplied, it is usetul to
| place upon the funnel-shaped box or frame K,
reaching down to the bottom of the casing C, 100
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coarsely - woven cloths or fabries, which by
capillary attraction will retain water in their

meshes, whereby the air will be obliged, in
pa,ssmﬂ' through the cloths, to become satu-.

rated with moisture.
In case the apparatus is to be adapted to

stationary boilers, the casing can be arranged

for moistening the air as ShOWIl in I‘w 3.

The air enters into the casing by a pipe  at-

the bottom and passes out thmuﬂ*h the pipe
D at the top, as in Fig. 2. In the interior of
this casing, near the top, 1s arranged a perfo-
rated sheet-metal plate G, which receives wa-
ter from the pipet.

direction opposite 1o the movement of the air
throughout the height of the casing. By suit-

ably 1'egulat1nﬂ the velocity of the incoming

air there can be given to the air the debu ed

20 degree of 1n01st11ess
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the beams lonwnudnmlly equally well.

The grate is formed of bars constmc‘red as
is shown on & larwer scale 1n Kigs. 4 and 5.
The bars X are made of thin Sheet metal, of
great height as compared with their thick-

ness; and they are maintained at the desired

distance apart by means of sheet-metal wash-
ers 7 interposed between them. The bars X
are bound together in groups of any desired
number (five, the number shown, being a
sultable number) by means of tie- bars e riv-
cted thereto. These groups of bars are ar-
ranged in the fire-box in the usual manner,
dnd rest upon transverse beams s. The b.:u-&
may, however, be arranged transversely and
The
grate-bars of this described construction are
ef-specmlly suitable for marine boilers, where
1t 1S necessary to attain a maximum power in
a confined space, the great height given to

the bars resulting in presentmﬂ' the greatest.
possible surface Tor the contact of the moist

air.
With furnaces supplied with a forced air-

blast, in which the combustion is very active,

it often happens that the furnace-doors be-
come highly heated. This causes a rapid de-
terioration of the doors and much suffering
for the fireman. We avoid this inconven-
1ence and annoyance by forming in the cross-
plate p in front of the grate a vent—-passa.,e 1,
through which can pass a small quantity of

‘the mmst Jalr introduced under the grate.

The fmnace door has -double walls, a,nd the

vent / communicates with the space between

the walls. The air thus enters this Space and
cools the door, and, being itself there heated,
passesout lnto the eombustlon-eh amber &bove
the burning fuel, assisting in consuming the
smoke Whenevel soft coal 18 employed.
vent 1 1s controlled by a door or valve which

may be adjusted by the fireman at will to reg-

ulate the passage of moist air 111t0 the mte-
rior of the door.

A portion of the air passing through the

The water fallsinaspray
through the perforations in the plate G in a

The |

411,865

fan can be cm‘rled into the boiler and enﬂ'me

rooms, thereby ventilating the same and Tow-

ering the temperature, which ordinarily is 80

-trymo and fatiguing to the. enﬂmeers and -

firemen.

For large plmts comprising a number of
may be employed, in-

steam- D'enermors there m
stead Of a fan, an air-pump for forcing the

alr into a reservoir having anumber of branch |

pipes leading to the several fire-boxes of the
different ﬂ*enerators,
We claim as our invention—

1. The grate of a furnace and an air-pump -
for supplying air under pressure beneath said.

grate, in combination with an intervening
air-moistening device consisting of a casing,

ducting air to the lower part of the casing,

an air-outlet to the furnace, leading from the
whereby the air un--
der pressure is forced upwardly through the-

upper part of the casing,

7e

75

80 -
an alir-inlet leading from the pump and con-

casing, a water-inlet pipe entering the upper

part of the casing, and a water-distributer
adapted to subdivide the wateér and cause it
to descend through the casing in such man-
ner as to intercept and mingle with the as-

cending air, whereby the latter is caused to
pass throuoh the descending water and be--

come thor ouﬂ*hly moistened thPreby

90

. T'he grate of a furnace and an air-pump

for supplying air beneath the same, in com-
bination with a casing, an air-inlet pipe lead-
ing from the pump to the casing, an air-outlet

pipe leading from the easing to The furnace, a

cloth or fabrlc arranged w1t]1111 the casing to

be traversed by the air in passing from the
inlet to the outlet pipes, and a water-inlet con-

ducting water to said fabric to keep it satur
ated, Substantmlly as set forth.

3. The grate of a furnace and an air-pump
10§

for supplymn alr beneath the same, in com-

| bination with a casing, an air-inlet pipe lead-
ing from the pump to the casing, an air-outlet
pipe leading from the casing to the furnace,

95

100

a frame or “box within the casing mcloc;mg |

the mouth of the air-inlet pipe, a cloth or
fabric covering said frame or box, and a wa-
ter-inlet pipe eonductuw water to said casing
forkeeping said cloth satu rated, substantmlly
as set forth.

In witness whereof wehave hereuntosigned
our names in the presence of two SlleCl'Iblnﬂ
witnesses. |

ROBERT LE LAS
ALBERT ROBIN.

Witnesses for Le Las:
C.J. HUXTABLE, -
28 Loudoun Square, Cas dz,ﬁ'"
JOHN WILLIAM BRADLEY,
No. 1 Topaz St., Om“d@ﬁ
Witnesses for Robin:
RoBT. M. HQOP}:R,
AMAND RITTER,

I10O
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