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To all whom it may concern:

 Beit known that I, EDWARD FALES, a citi-
- zenofthe United States,residing at Winthrop,

rE

in the county of Suffolk and State of Massa.-

chusetts, have invented certain new and use-
ful Improvements in Furnaces; and Idohere-
by declare the following to be a full, clear,

- and exact desecription of the invention, such
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as willenable others skilled in the art to which
it appertains to make and use the same.

My invention relates to furnaces; and it

consists in the new and useful construction

and novel arrangement of the several parts,

as Will be hereinafter described, and particu-
larly pointed out in the claims.
ject sought

I'he principal obj to be accom-

a saving in fuel and to consume the smoke be-

fore it escapes into the smoke-stack or chim-
ney, whether hard or soft coal be used as Tuel.

Another and an essential object of the in-

vention is the attainment of a much greater

degree of heat than has been heretofore ob-
tained from the same amount of fuel.

These objects I attain by means of the
apparatus illustrated in the accompanying
drawings, in which—

Figure 1 is a vertical longitudinal sectional
view of my improved furnace; Fig. 2, a cen-

tral transverse section of the same; Fig. 3, a |

similar section on line 3 3 of Fig. 1; and Fig.
4, & perspective view of the casing or hous-

ing, the adjustable retarder-plate adapted to.
slide therein, and the connected levers for op-

erating the retarder-plate.
Referring to the several views, the numer-

als 1 and 2 indicate the respective side walls

of: the furnace, and 3 and 4, respectively, the

* front and rear walls thereof. The front and
rear walls are preferably constructed enfirely

of brick of a proper thickness, and the fronf

wall is provided with the usual openings into
the fuel or combustion chamber and into the

~ash-pit below the same, sald openings being _
‘provided with suitable doors. The side walls |

are constructed of brick to a point or level

Just above the line where the upper fuel-sup-
porting plates are to be supported, and for
the remainder of the distance they are pref-
erably construeted of slabs of fire-clay of a

- sufficient thickness tooverhang the innerside
- of the side walls, as shown in Figs. 2 and 3.

one or more courses of brick.
‘the uncovered portion is arranged a casing or
housing 5, of metal or other suitable material
or of metal lined with slabs of fire-clay, The

oot

| The fum_ace‘ is covered for a greater portion
of its length with slabs, preferably fire-clay,

of proper thickness, and upon the slabs is laid
Over a part of

rear side of the casing or housing is prefer-

ably open the width of the interior of the fur- -

nace, and abutting the said side is an exit-

fiue 6, preferably of fire-clay, which commu-
nicates with the opening in the rear side of

said casing or housing.

Within the casing or housing is arranged a

vertically-movable retarder-plate 7, formed ,
preferably, of fire-clay, with an arm 8 at each.

‘side. Thebody of the retarder-piate extends

down into the furnace between its side walls,
and the arms 8 are each provided with a ver-
tical guide-rod 9, the respective ends of which
are adapted to slide in holes made in the top
and bottom of the casing or housing, said
holes being properly packed to prevent the
admission of
situated a sufficient distance forward of the
rear wall of the furnace as to leave a pas-

sage 10 between said wall and the retarder-

plate for the escape of the

products of com-
bustion into the exit-lue. = |

The numeral 11 indicates two bars or

beams running Iengthwise of the furnace hay-
Ing their ends embedded in the front and

rear walls, respectively, and resting upon said
‘bars is an imperforated slab 12, of fire-clay,
- | which forms the longitudinal central portion
of the fuel-support.. At either side of the

bars or beams 11, parallel therewith and a

short distance above, are two similar bars or
beams 13, and resting upon each set of said ~

bars is an imperforate slab 14, of

re-clay,

‘which forms the upper side portions of the
fuel-support, the three slabs constituting the

fuel-support proper. One sideof each of the

or extends partly under the overhanging wall

of the furnace, leaving a sufficient space be-

6o
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alr. The casing or housing is
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. 05
upper portions of the fuel-support projects -

tween the gide wall and the side edge of the

sald upper portion of the fuel-support and

between the latter and the overhanging por-

100

tion of said side wall for the admission of air

from" the ash-pit to the incandescent fuel.
| The other side of each of the upper portions
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of the fuel-support projects over the adja-
cent side of the central or lower portion of the
said fuel-support, so as to prevent the coal
from dropping through into the ash-pit be-
low and also to form passages for the admis-
sion of air to the longitudinally-central por-
tion of the fuel.

Asthus constructed thefuel-support is pro-
vided with a pocket which extends substan-
tially the entire length of the furnace, and
consequently a greater depth of fuel is had
along the longitudinal central portion of the

supportthan atthesidesthereof. Thispocket

is closed at the bottom, and it will be ob-
served that the openings for the admission of
air are laterally disposed. |

It will also be observed that the other open-
ings, through which the air is admitted at the
sides of the combustion-chamber, are later-
ally disposed with reference to the fuel-sup-
port as a whole.

In operation the products of combustion
rise in the upper part of the furnace and are
carried by the draft of the furnace toward
the rear and, impinging against the retarder-
plate, are drawn downward and under said
retarder-plate, up the passage 10, and out
through theexit-flue. Ascombustion is most
complete at the rear of the furnace, it will be
seen that by retarding the passage of the
products of combustion and causing them to
pass down through the zone of intense heat
at that point the gases and smoky products
will be consumed before reaching the exit-
passage 10. The lower edge of the retarder-
plate is maintained in close proximity to the
bed of fuel, and in order to allow for a iree
passage of the products of combustion there-
under the edge of the plate is provided with
a series of open slots 15. The retarder-plate
is adjustable vertically by means of two ful-
crumed levers 16, one on each side of the fur-
nace, connected together at their forward
ends by a bar 17, the free ends of the levers
resting under the rods 9. When the furnace
is filled with fuel to its capacity, the retarder-
plate is raised by pulling down the connected
ends of the levers and securing the bar 17 in
the desired position by means of a pin 18,
which sets over said bar into a hole in a loop
or staple 19, secured to the front wall of the
furnace, the said loop being provided with a
series of such holes to permit of different de-
grees of adjustment, accordingly as the fuel
is being consumed. It will be understood,
however, that the retarder-plate may be lett
free to move, by its own weight, downward
as the fuel 1s being consumed.

In making the fire the ashes are pushed
over the side edges of the side plates and the
central plate, falling into the ash-pit below.

Having thusfully described my invention,
what I claim, and desire to secure by Letters
Patent, 1s—

1. The combination of a furnace, a fuel-.

support comprising a central impertorate

II

above the central plate forming a pocket, and
means for admitting air at the side edges ot
the side and central plates.

2. Thecombination of a furnace and afuel-
support comprising a central imperforate
plate and two side imperforate plates, the
said side plates arranged and supported above
the central plate forming a pocket with the
inner side edges of the side plates projecting
over the adjacent edges of the same.

3. In a furnace, the combination with the

‘side walls having overhanging ledges, of a

fuel-support comprising a central impertorate
plate and two side imperforate plates form-
ing a pocket, the outer side edges of the side
plates extending under and below the over-
hanging ledges, as and for the purpose set
forth.

4. The combination of afurnace,and afuel-
support comprising a central imperforate
plate and two side imperforate plates, the
side plates being arranged and supported
above the central platein suchamanner that
a pocket will be formed and air admitted
around and over the side edges of both the
side and central plates.

5. In a furnace, the combination with the
side walls having overhanging ledges, of a
fuel-support comprising a central imperfo-
rate plate and two side imperforate plates
forming a pocket, the outer side edges of the
side plates extending under and below the
said ledges and their inner side edges over
and above the respective side edges of the
central plate.

6. The combination of a furnace and a re-

tarder-plate in the furnace, whereby the pas-

sage of the products of combustion is caused
to be retarded and directed downward into

the bed of incandescent fuel before passing

to the exit-flue.

7. The combination of a furnace, a casing
or housing connected therewith and an ad-
justable retarder-plate situated partly within
said casing or housing and the furnace, sub-
stantially as specified.

8. The combination with a furnace, of a
casing or housing connected therewith, a re-
tarder-plate situated partly within said cas-
ing or housing and the furnace, and means
for vertically adjusting the retarder-plate,
substantially as specified. |

9. The combination with a furnace and its
exit-flue, of a casing or hounsing opening into
the furnace and communicating with the
exit-flue, and a retarder-plate vertically ad-
justable in said casing or housing and the
furnace, substantially as specified.

10. The combination with a furnace and 1ts
exit-flue, of a casing or housing opening into
the furnace and communicating with said
exit-flue, a retarder-plate having arms pro-
vided with guide-rodsadapted to slide in said
casing or housing, and means for vertically
adjusting said retarder-plate, substantially
as specified.

plate and side imperforate plates supported | 11. The combination, of a furnace and a
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Tuel-support haviﬁg a fuel-pocket extending |
- substantially the whole length of the com-
bustion-chamber, the said fuel-support and

584,816 -

the said pocket being provided with later-

~ally-disposed openings for admitting air.

12.- The combination, of a furnace having

~ greater length than width and a correspond-

ingly - shaped fuel-support having a fuel-
pocket extending substantially the whole

length of the combustion-chamber, the said

fuel-support and the said pocket being pro-
vided with laterally-disposed openings for
admitting air. |

l

13. The combination, of a furnace, a fuel-
support having a fuel-pocket extending sub-
stantially the whole length of the combus-

‘tion-chamber, means for admitting air, and

an automatic retarder-plate for directing the
passage of the gases down into the bed of the
foel. .

In testimony whereof I affix my signature

in the presence of two witnesses. | _
- ~ EDWARD FALES. _.

- Witnesses:
J. R. NOTTINGHAM,
- GEORGE J. BOND.
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