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To all whom it may concern’:

Be it known that I, CLAUS RUSSMANN, of
Hamburg, in the Empire of Germany, have in-
vented certain Improvements in Furnaces, of

‘which the following is a specification,

The invention, which is applicable to fur-
naces for steam-boilers and other purposes,
consists in a novel combination, with the
furnace-grate, of an open bridge-wall below
the grate, a coil or tube above the grate for
heating or generating gas, and a nozzle con-
nected with the said coil or tube to deliver
heated gas therefrom below the grate and in
front of the open bridge-wall, to produce a
downward dratt of gas from the fuel on the
front part of the grate, and a mixtare of the
said gas with the gas from the coil, and a per-
fect combustion of the two gases. -

In the accompanying drawings, Figure 1
shows a longitndinal section on the line « z,
Fig. 3. Tig. 2 is an end view, with the feed-
pipe partly in section. Fig. 3 is a horizontal
section, showing the coxled heating-pipe and a
por Lmn of the grate.

In the fire- box abovethe grate R, which may
be of any couvenient coustruction, there is

- placed a tube, D, coiled or bent in zigzag or
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serpentine form in a plane. The free space
between the coils of the said tube is filled up
with fire-proof material m, as will be under-
stood with reference to the drawings, Fig. 1.

This tabe or coil D, which is placed inclined
above the fire- gmte R, has at its upperend an
enfrance-openiug, a, aud an exit-opening, e, at
the side opposite to @, which opening e is, by
meaus of joint-tubes p, conneeted with a noz-
zle, s, placed underneath the front part of the
grate and supported by a sliding standard, C,
which can by means of a handle or other de-
vice.be slid forward or backward to bring the
nozzle s nearer to or to remove it farther from
an opening, H, formed into a bridge or parti-
tion wall, I, that is placed across the ash-pit

~uoderneath grate R.

I and I are fire-doors fitted toinlets provided
in the front of the fire-box for the admission
of air to keep a fire burning on the.front part
of the grate R beneath the coil or tube 1.

Instead of making the nozzle s slidable, the
bridge or wall L may be arranged to be mov-
able for the purpose of varying and regulating

(No model.)

the distance between the nozzle s and open-
ing H.

For operating the fnrnace, a fire of coal or
otherfuelislighted on thefrontpartofthe grate
R, and through the opening a of the tube or
coil D gas or a hydrocarbon liquid is intro-
duced into the said tube or coil. The gas or
the liquid circulates in the tube or coil, and is
heated therein by the fire on grate R, and
rashes in form of heated gas out of nozzle s
into opening H, and generates a strong blast,
which draws the heated air and gases from
above the fuel on the front. part of the grate
downward through the latter, as indicated by
the arrow 4,Fig.1. The said blast of gas from
the nozzle s mixes with the heated air and
gases coming down through the front part of
the grate, and the mlxture, becoming 1gmted
is driven -forward through the opening H in
the bridge-wall L, as mdlcated by the arrows
5 6, and passes upward, as indicated by the
arrow 7,through the rear part of grate behind
the tube or coil 1), from whence it may be led
through flues, or may be used directly for any

- heating purpose generally.

The space K beliind the bridge-wall L and
below the rear part of the grate must be set
or lined with fire-proof material, which may be
fastened or arranged upon a cast-iron support,
0, that can be introduced through an opening,
z, in the hinder wall of the furnace.

1f it should be desirable in certain cases to
introduce atmospheric air underneath grate
R, this can be done by forming openings # in
bracket o and the fire-proof lining; or such air
may be introduced through a door, d, arranged
in front of the ash-pit.

In order that, in case hydrocarbon hquld is

-introduced into D through opening a, the said

liquid, in beginning the operation, when D is
still cold, may be prevented from passing down
into nozzle s, the tube or coil D is placed in
connection with a tabe, v, by passages 2 and

/, and until the lignid has been generated
into steam or gas only & small quantity of
liquid is introduced into D, and this liquid eir-
culates from a trough,z v 2/,into D, and thence
again, the way described, till it is formed into
gas, when it will escape through the higher
situnated opening ¢ and descend through pipes
p into nozzle s, as before described.
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What I claim as my invention, aud desire to
secure by Letters Patent, is—

1. The combination, with the grate of a fur-
nace, of a gas-generating or heating coil ar-
ranged above the grate,abridge-wallarranged
below the grateand having an opening throngh
it, and a nozzle connected with said coil and
placed below the grate in front of the opening
in the bridge-wall, all substantially as and for

1> the purpose herein specified.

2. The combinationof the grate R, the trans-.
verse bridge-wall L, having an opening, H,
the inclined coil D, the adjustable nozzle s,
and the joint-tubes p p, all substantially as and
for the purpose herein described.

CLAUS RUSSMANN.
Witnesses:

F. CLAIRMONT,
F. ENGEL.



