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To all whomy it may concermn:

. Be it known that I, WIiLLIAM JOHNSTON, of
Seymour, in the State of Connecticut, have
invented certain new and useful Improve-
ments in Furnaces; of Whlch the following is
a specification.

My invention relates palmnularly to fur-
naces in which crude petroleum or any in-
flammable gas is used as fuel to produce heat
finder steam-boilers, or in furnaces for smelt-
ing or annealing glass-ovens, forges, brick
and lime kilus, &e., where it is of the utmost
importance to 11t111z_e the heat contained in
the fuel as far as practical; and it consists
in theseveral improvements which I will now
proceed to describe and claim.

Of the accompanying drawings, forming a
part of this specification, Figure 1 represents
a longitudinal section of a horizontal tubular
steamn boiler and furnace, showing the sec-
tional arrangement of the furnace after the
alterations madefrom acoal-burning furnace

to one capable of burning petroleum. Fig. 2

is'a horizontal plan of the furnace, showing

the distribution of the staggered bars for the -

deflecting of the burning gases and the ad-
mission of air.

the petroleum-burner. and tubes for the ad-
mission of air. Figs. 4 and 5 are cross-sec-
tions of Figs. 1 and 2, through lines a ¢’ and
b t’. Fig. 6 is an enlarged perspective view
of the gas-deflecting and ventilating bars of
the furnace. Fig. 7isan enlarged cross-sec-
tion of Fig. 6.

Inthe desorlptmn of the drawings the same

letters refer to the same partsin the different

views.

In the dmwmos, B represents a steam-
boiler with a furnace under the same, in
which are two fire-bridges L L/, dividing the
furnace into three separate compartments or
Between the front of

bars, on which rests an iron plate S, about
two feet long by eighteen inches wide, ac-
cording to the proportions of the furnace.
On the end of this plate is a wall or ridge
T, composed of any Kind of small Ppieces ot
iron, old chains, old cast or wrought iron,
‘&e., 80 as to make a loose breaker for the

Fig 8 is a front view of the |
furnace and boiler, showing the position of -

(No model.)

petroleum or gas to be blown upon from a
burner H, from which petroleum or other
hydrocarbon liquid is ejected by steam un-
der pressure, or compressed air admitted 55
around a small stream of the liquid fuel
supplied through the center of the burner H.
I prefer to use steam as the forcing agent, as
it will both heat and break up the liquid fuel
into a fine spray, which, by the reflection of
the heat of the iron ridge ¥, extending across
the grate-bars in front of the burner, and
the heat in chamber M, is instantly con-
vertedinto a hydrocarbongas. The combus-
tion of said gas begins at once in the cham-
ber M and continues duringthe passage of
the gas all along the entire length of the fur-
nace and boiler. The volume of the flame
thus produced will depend upon the quantity
of oil or gaseous fuel supplied by the burner
H. The heat in the chamber M will highly
superheat the steam surrounding the central
oil-tube in the burner by reflection into the
space R, Figs. 1 and 2, thus heating the liquid
fuel before the latter is forced out of the noz-
zle of the burner,and also keeping the steam
perfectly dry.

C C represent bars projecting upwaldly
from the grate of the chambers or compart-
ments M M’ M’/ said bars being staggered or
arranged on zigzag lines and having air-chan-
nelsaextending through them, and side open-
ings or slots b for the escape of air passing
upwardly through the bars from below the .
grates. - The object of the staggered bars C 83
is to deflect the gas and air as much as possible
and insure their thorough mixture and retard

8o

- their progress through the furnace, thus pre-

venting an undue proportion of free air from
going through the furnace. The bars also ad-
mit a fresh supplyof air to the furnace through
their channels and side openings, the air be-
ing thus caused to enter all parts of the far-
nace in small streams.

Bars of any form and of any material which
resists the heat can be used; but I prefer to
make them of cast-iron if for steam-boiler
furnaces, where the heat does not exceed a
clear red; but in furnaces wherea great heat
is an object—such as for smelting metals,

go

100

‘glass, or puddling iron, &e.—I prefer to make

the bars of a refractory material,such as fire-
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brick or crucible-clay. In furnaces where
there is a plenty of draft of air or the air is
forced the central longitudinal air-channel
and side openingecan be dispensedwith. The
bars may have any suitable form in cross-sec-

tion, sueh as round or any irregular form;"

butI prefer to make them: square, as shown
in Figs. 6.and 7.

When there are only one or two furnaces
or compartments M M side by side, the bars
can be arranged horizontally from side to side
through the furnace-walls like steps, their
ends left open for the admission of air, which
can be regulated by partly opening or clos-
ing the end openings: When arranged as
last described, the bars can be removed or
put in place during the time the furnace is
in operation, their effect being similar to
that of the inclined bars above mentioned—
that is, they cause a thorough mixture of air
and gases and a supply of air'to the heated
gases during .combustion.

It will be seen that iron grate-bars G ex-
tend throughout the entire length of the fur-
nace, excepting the: space occupied Ly the
fire-bridges L L”. - The object of said grate-
bars is to let a supply.of air pass in numer-
ous thin streams through a layer e of broken
fire-brick or other refractory material which is
a bad conductor of heat spread upon said
grate-bars, said material preventing the loss
of heat by radiation into the cold bottom or
ash-pit-of the: furnace under the grate-bars.
This layer of broken refractory material
should be about three to four inches in
thickness at the longitudinal center of the
furnace, but thickening toward the side walls
of the same. to make the upper surface of
the layer substantially parallel with the bot-
tom of the boiler, which is exposed to the
heat of the combustible gases. Above this
layer of Dbroken brick or other refractory
material I lay another course or layer f of
small or broken-up pieces of cast or wrought
iron, the former being preferable, because it
is not so easily oxidized when exposed to
heat as the latter. Both layers together
should be about from six to eight inches in
thickness at their center line.

The bars C are embedded in the two lay-
ers of brick and iron, their lower ends rest-
ing on the grate-bars, while their upper
ends reach to within half an inch, or there-
about, of the boiler-shell. The irregular lay-
ers of iron and broken brick below it will
greatly help to keep the heat in the furnace
at a high and equal temperature, and also
help to produce an intimate mixture of the
volatile hydrocarkon gas with the atmospheric
air, which, by entering from below the grate-
bars, is subdivided into numberless streams

“by the obstructions caused by the two layers

of small fragments of brick and iron with
natural small and irregular openings between
them,and is heated Dby its passage through
said openings.

By means of the fire-brick bridges L L/,
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which approach the bottom of the boiler more
closely than the broken material hetween said
bridges, the gasesand air are eaused to more
thoroughly mingle than they would if they
were not caused to pass through the con-
tracted throats between the bridges and the
bottom of the boiler. - The rugged surface pre-
sented by the irregular pieces of iron and the
air - currents through said surface helps to
mix-and throw the burning: gases at nearly
right angles against the lower shell of the
boilers.

In Figs. 1, 2,.3,4, and 5 will be seen theair-
supplying tubes D, D’, and D’’, which ‘have
ordinary dampers at their outer ends, so as
to regulate theair-supply in the different air-
combustion ehambers between the fire-bridges
L L’ and the fore and back end of the fur-
nace. In the division-chambers v, w, and v,
and under the grate-bars, will also be seen
plates of sheet-iron N N’ N’/,which crossthe
furnace at right angles to within three or
four inches of the lower side walls of the fur-
nace and: between the grate and ventilating
tubes D, D/, and D’’.: The plates N N’ N/
are pivoted like dampers, so as to be partially
movable by rod or handle provided for that
purpose and passing to the front, back, or
side of the furnace. The plates may thus be
inclined or held horizontally to give the air
any desired direction as it emerges from the
tubes D D’ D”’. Said plates also spread the
entering air evenly under the lower part of
the grate-bars, the amount of air-draft being
regulated by the dampers at the outer end of
each air-tube D D’ D’’.

At the back end of the furnace, Fig. 1, will
be seen a loose briek 8.  This, by removal,
will enable an attendant to see if the air is
admitted in due proportion. A small circu-
lar hole can be bored in the front smoke-door
of the boiler to permit an attendant to look
through one or more of the boiler-tubes and
thus ascertain whether there is any smokein
said tubes or not. The presence of smoke
would indicate that too little air is being ad-
mitted or too much oil or gas.

Having thus fully described my invention,
what I claim as new is—

1. In a furnace, the combination, with the
combustion-chamber, the boiler, and the se-
ries of supporting-bars located beneath said
boiler, of a porous or air-conducting bed or
bottom composed of fragments of refractory
material, and deflecting - bars projecting
through and above said bed to cause a com-
mingling of air and gases passing thereover,
substantially as set forth.

2. In a furnace, the combination, with the
combustion-chamber and the boiler, of aseries
of supporting-barslocated beneathsaid boiler
and separated by air-spaces, the porous or air-
conducting bed or bottom resting on said bars
and composed of fragments of refractory ma-
terial, and deflecting-bars projecting upward
through said bed or bottom and having air-
channels therein, substantially as set forth.
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3. Inafurnace, thecombination of a burner,

a, porous orair-conducting bed, substantially
asdescribed, and a series of bars provided with

‘air-cliannels, said. bars having their lower

portions inserted in said bed and their upper
portions projecting above the same, said air-
channels permifting the upward passage of
airthrough the bed and into the combustion-
space above the same, as set forth.

4. In a furnace, the combination, with the

- boiler, of a liquid or gaseous fuel burner, a

series of bridge-walls forming contracted
throats beneath said. boiler, grates between
the bridge-walls, broken :refractory material

spread upon said grates, and staggered bars 15
C, projecting above said refractory material
and arranged to deflect and mingle the air
and gases above the surface thereof, as set
forth.

In testimony whereof I have sighed my zo
name to this specification, in the preseiice of
two subsecribing witnesses, this 22d day of
June, 1888. :

WILLIAM JOHNSTON.

‘Witnesses:
C. F. BROWN,
A. D. HARRISON.




