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To all whom & may concer:

Be it known that I, JOHN LIVINGSTONE, a
subject of the Queen of Great Britain, resid-
ing at Toronto, in the countyof York and
Province of Ontario, Canada, have invented
certain new and useful Improvements in dSu-
perheaters and Burners; and 1 do hereby de-
clare the following to be a full, clear, and ex-
act deseription of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same.

My invention relates to that class of de--

vices in which steam is introduced into the
furnace to aid combustion.
an attachment to furnaces of every kind, for
the purpose of increasing the efficiency of the
furnace and the perfect combustion of the
fuel.

The form of the device is of necessity va-
ried as to shape according to the size and kind
of each furnace or boiler, according to the
room-space available, and where available on

a boiler or in a furnace or in close proximity

thereto for any part of the device.

The nature of my invention will more fully
appear from the subjoined description, and
the novelty will be pointed out in the clalms,
reference being had to the accompanying
drawings of one form, in which it is made to
apply to a portable boiler of the locomotive
type. f
Figure 1 is a longitudinal section showing
the furnace and my apparatus connected
thereto. TFig. 2 is a transverse view, with the
front plates of the boiler removed so as to
show inside of furnace. Fig. 3 is an enlarged
section of the superheaters D D.

A is a vessel, made of boiler-plate or similar
material of strength to resist the internal
pressure equal to that in the same boiler to
which it is attached. |

3 ig a steam-pipe from the boiler entering
A and passing throughit. The portioninside
of A is surrounded by one or more tubes, tun-
nels, or pipes, b D7, of iron or brass or other
suitable metal, with holes i the said portion
of B inside of A and in the swrrounding pipes
LD, The said portion of B and the surround-
ing pipes U 0’ may be each incased in close-
fittine sleeves made of fine woven wire-cloth;

D
or the sleeves mayv be made of flannel, cot-

1t is for use as

ton, or other woven material, b*. The sleeves
may be made fast to the said portion of the
pipe B, and the sleeves for cach of the said
pipes b 0" may be made fast by sewing each
sleeve, according to its size or pipe, to each

respective pipe with fine wirve of brass or

other metal through the holesin the said por-
tion of the pipe B, and through the holes in
the surrounding pipes O O within the vessel
A. Between A and the boiler the pipe B is
fitted with a check-valve, 0%, and a shut-off
valve, 0% | .

('is a pipe connected to A, by which oil may
be put mto
mechanicaldevice. A glassgage may be used
to show the level of o1l in the vessel A, and a
hand-hole, with secure-joint, may be in any
part of the said vessel A to remove sediment
or refuse matter.

D D represent superheaters of any desired
shape or form. Iprefer the eyvlindrical form,
of a size corresponding to the available room-
space in the furnace, and they may be from

seven to nine inches i diameter, placed in -

the preferrved part, the part preferred being
on each side of the door at the front inside,
standing .on end, resting upon the floorof the
furnace, and passing up through the grate-
bars or standing upon the grate-bars or sup-
ported by any suitable means, and of such
height as may be suitable for the furnace. D
D may be made of cast-1ron or sultable metal,
which may be protected from too rapid oxida-
tion by a coating of lamp-black or refractory
substance, and must be of sufficient strength
to withstand pressure at least-equal to that
in.the boiler. |

Inside the casings of D D, tubes E K, of

Dbrass or bronze or other suitable material,

pass through the upper end to the bottom of
the inside. The bottoms both of the casing
of D and the tubes K I4 are elosed and steam-
tight. |

The inner tubes, K K, are about one-third
of the diameter of the outer shells, D D, and
have a number of holes 1 parvallel rows
drilled through the sides of each about half
an inch apart.

Around E E and c¢lose fitted thereto ave
sleeves of fine woven brass-wire cloth sewed
to said tubes K K, with brass wire stitched
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fuel used.

through the holes in E E to the sleeves in
which K £ are incased, and within E E is also
a lining of fine woven brass-wire cloth, also
stitched to K E with brass wire through the
holes in K K. | |

From the inner linings in the tubes E E,
but not passing through the said linings, one

or more small tubes or nozzles, F ¥F I, I I I,

are made to project through from the linings
within K B, through E E and outer linings of
K E, and through the superheaters D D, ex-
posing to the fire short blunt points.,

The inner end of each of the nozzles or
tubes I' ¥ I, I' ¥ I for about half an inch
may be about one thirty-second of an inch in
diameter or less, increased by tapering the
hole in each nozzle to the outer end—say, to
the extent of one-sixteenth or three thirty-
seconds of an inch in diameter at furnace end
or point, for the purpose of blowing through
the nozzles any grit or sediment that may
pass to the nozzles. | |

The nozzles or tubes F F K, If I in super-
heaters D D are made to project, as stated,
by being screwed through the casing of D D
and E E. '

Within the space G G, between the brass
woven wire-cloth lining to E E and the casing
D D, there are loosely placed pieces of iron

or steel, such as iron filings and turnings

from an iron-turning lathe.

The nozzles ¥ F F,F I IFin each of the su-
perheaters D D are placed one above the
other, the lowest being about ten inches above
the grate-bars, so as to be a little above the
level of the top of the fuel when eoal is used,
and I place the others each about fourinches
above the other. |

LThe nozzles ¥ F F,F F F are adjusted
to point diagonally across the furnace; but
the particular angle is not essential, neither
1s the height at which they are placed, as both

may be varied to suit conditions required by

the shape and size of the furnace or kind of

I1 1s a movable pipe, so arranged that when
necessary it may be used to increase the draft
or to prevent any excess of volume in the
the gases escaping through the door.

The operation of the device is as follows;
After the steam has been raised to a certain
pressure in the boiler, it is passed through the

pipe B to the vessel A, and from A Dby the

pipe B to the brass tubes E E within the
superheaters D D. The steam, acting upon

399,541

the heated 1ron turnings, filings, or pieces of
iron and steel in the space G, between the
lining of E K and casing of D D and upon the
superheaters D D, becomes decomposed into
1ts component parts and forces its way through
the nozzles F I' ¥, I I I into the furnace in
the form of combustible gas. When desir-
able, and by preference at low temperatures,
the vessel A is partially filled with oil; by
preference crude petroleum,which, acted upon
by the heat from the steam passing through
B, gives off a vapor that in smallest measure

passing throtgh the woven wire or other
sleeve-lining aroundthe pipesd 0’ and that por-

t1on of the pipe B within A, saturates the steam
from the boiler, insuring the combustion of
the steam after passing through the nozzles
FEFFFEFFEF intothe furnace in the form of a
gas, and 1n the saturation counteracting the
aqueous properties of the steam at the lower
temperatures. ~

The ejection of the steam through the
nozzles ¥ ' ¥, ' ¥ I in the form of combus-
tible gases, as mechanically devised in thismy
invention, brings the gases of combustion
into the requisite density of furnace-air for
their perfe=t natural union in increased mo-
tion with great heat among the particles and
causes thorough combustion, the only residue
being a slight vapor through the smolke-stack

and fine ashes that drop through the grate-

bars into the ash-pan.
What I claim as new is—

1. The superheater and burner consisting

of an outer casing, a perforated tube within

the outer casing, forming a space between it
and the casing, iron or steel filings or pieces
filling said space, and nozzles connecting the
inner tube and outer casing, substantially as
described.

2. I'he superheater and burner consisting
of an outer casing, a perforated tube within
the outer casing and forming a space between
1t and the casing, wire-cloth surrounding the
pertorated tube, iron or steel filings or pieces

filling said space, and nozzles connecting the

tube and outer casing, substantially as de-

seribed.

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

JOHN LIVINGSTONE.

Witnesses: -
GEO. R. BYINGTON,
M. I ITALLECK.
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