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UNITED STATES PATENT OFFICE.

" EDWARD FALES,

OF WINTHROP,

MASSACHUSETTS.

FURNACE AND HEATER.

SPECIFICATION forming part of Letters Patent No, 574,845, dated January 5, 1897,
Application filed Jannary 21,1896, Renewed December 7, 1898, Serial No, 614,834, (No model,)

To all whom it may concermn.:

Be 1t known that I, EDWARD FALES, a citi-
zen of the United Statee, residing at Win-
throp, in the county of Suffolk and State of
Massachusetts, have invented. certain new
and useful Improvemente in Furnaces and
Heaters; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to. which it appeltams to
malke and use the same.

"T’his invention relates 130 improvements in
furnaces or heaters, more particularly tothat
class of. furnaces which are adapted to burn
bituminous or other smoky coal; and it has
for its principal object to provide a furnace
with certain new and useful devices whereby
certain. gases are thoroughly consumed at
the moment of their generation and while in
a nascent state, whereby other gases or va-
pors are burned as soon asthey are liberated,
so as to prevent smoke, economize fuel, and
secure a high degree of heat, and whereby the
fuel 1s 13]101 Ot f‘rhly freed from ashes, as will be
hereinafter more fully explained. o

The invention consists, essentially, in p1 0-
viding thefire-box of a furnace or other heater

~with a solid or imperforate fuel-support, in

front of which is arranged a grate or finger
bar forming a continuation of said fuel-sup-
port and with a wall extending to a point
somewhat below the level of the fuel, where-
by a supply of air 1‘3 directed to a. lumted
portion of the fuel. . -

The invention further consists in p1 0V1dlll o
the downwardly-extending wall with a hori-

. zontal plate arranged in such a manner that
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the air will be directed not only to a limited
portion of the fuel, but toward the center
thereof .in proper.regulated quantities.
The invention further consists in the com-
bination of the above-mentioned elements
with certain novel mechanism for automatic-
ally feeding forward the fuel and for return-
ing said 'meehanism' “to. _normal position, as
will be hereinafter more fully deseribech and
specifically set forth in the claims. . .
In all furnaces -where the fuel is bumed
from the bottom the heat passes up through

the unburned fuel on top, distilling and roast-

ing it and driving off a large percentage of
the inflammable hydmeaabons In a gaseous

]

supply of fresh fuel;
‘showing the said. dewee returned to 1ts ex-
treme rear position in order to put another

unconsumed state, forming smoke, which not
only causes a ﬂ're&t loss of the most effective
part of the fuel but, escaping into the atmos-
phere, eondeﬂsing,’ and settling,contaminates
everything in the immediate neighborhood
of the furnaces, all of which is hwhly ob-
Jectionable. DBy constructing a furnace upon
the line of my 1mp10ven1e11ts such objection-
able features are wholly obviated, as the com-
bustion of fuel takes place at the surface,
where 1t is incandescent, thoroughly : con-
suming the gaseous prod uets at their point of
ﬂeneratmn as before stated.

In the accompanying dl&Wlﬂﬂ'S Figure 1
is a perspective view of my 1mpr0ved furnaee
or heater with the top removed; Fig. 12, a
plan view of the finger-bar; I‘1n 2, a verti-
cal longitudinal sectional view Showmﬂ' the
device fm feeding forward the fuel in 1138 ex-
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treme forward pesﬂ;lon and just before it is

returned to its other extreme position for a
Fig. 3, a similar view

supply of fresh fuel into the fire-box; Fig. 4,
an elevation of the oppositeside to that shown.
in Kig. 1; Iig. 5, a transverse section of one
of the slides in which one of the ends of the
shovel-shaft is Journaled and the slide guide-
rail; Fig. 6, a side elevation, partly bwken
away, Showmn amodified form of the device
for feedmﬂ ferweld the fuel; and Fig. 7, a
detail view of said feeding device.

Referring particularly to the severalviews,
the 11111]’161&1 1 indicates the walls of the fur-
nace or heater, which may be constructed of
brickwork, met’al or other suitable material,
and is plefelably rectangular in shape and o]e
provided with the usual as]1-p1t and smoke-
exit. |
The numelal 2 indicates a fuel support,
which also forms the bottom of the fire-box
and consists of an imperforate or solid plate gs
of metal or other material situated a proper
distance above the ash-pit and, extending
from the rear, terminates a short dist-anee
from the front wall of . the furnace, so as to
leave a sufficient space between its forward
edge and the said front wall for the fall of
the ashes. The fuel-support, it will be thus
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observed, 1s inclosed or bounded by the side
and rear walls of the furnace.

The front
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ferminate in 111011116(1 ends 20.

7D

wall of the fire-box terminates above the sur-
face of the solid or imperforate fuel-support,
and forward of said wall is sifuated a lower
wall 3, which rises from the Dbottomn of the
ash-pit to aline about level with the plane of
the said fuel-support. Above this lower wall
15 a horizontal plate 4, which passes under the
lower edge of the upper wall and forms an
abutment 5 within the fire-box to serve as a
deflector to direct the cold air onto the front
and upper surfaces of the fuel and thereby
prevent i1t from passing directly up into the

fire-box, the space between the upper and

lowerfr Ont walls of the furnace being of sufli-
cient width for the admission of the air., At
the upper edge and just back of the lower
wall 1s Joul*rmled a bar 0, which is provided
with fingers 7, the outer ends of which nor-

mally re ::,L in the rabbeted bottom edge of the

fuel-support, as shown in Figs. 2and 3. One
end of the finger-bar pro jects thro ugh the side
wall of the fumace and 1s pl"OVldG(l with a
lever 8, by means of which said finger-bar
may be turned to lower the fingers when 1t 15
necessary toempty the fire-box ot its contents.

The numeral 9 indicates a feeding-shovel,
which is situated within the fire Hox ¢ and con-

sists of a metallic plate extending from side
to side of the fire-box. The smd shovel is

preferably secured to a cross-bar 10, which
has 1ts ends passing through 1101'1z011ta1 slots
11, made in the side walls of the furnace, and
]0111*11.«.110(1 in slides 12, traveling on ways 13
which are secured upon the outmde of the
furnace-walls, and are provided with slots 14,
COrY espondmn and registering with the slots
11. T'he shovel is ,]otu'n‘ﬂed ELL such a height
that 1ts position is slightly inclined, w lth 1ts
lower edge resting loosely uponi the surface of
the fuel-s upport. Theinner facesof theslides
are shn'htlv concaved, as shown in cross-sec-
tion in b 1g. 9, sothat their side and end edges
may fit close] y to the outer faces of the ways
inorder to prevent the enfrance of air through
the registering slotsin said ways and the 51(18
walls of the fur nace. Kach of the journaled
ends of the shovel-bar extends throughits re-
spective slide and has secured to it one end of
a rod 15, which has its other énd connected to
the ShOlt arm of a rock-bar 16, which is jour-
naled at the front of the fmlmce In bearings
17 at opposite sides thereof. To one of the
short arms of the rock-shaft is secured a lever
18; whieh extends from said arm in a forward
direction and is provided with a weight 19,
which exerts a constant downward pre ssure
upon said lever and causes the rock-shaft to
turn in a forward direction, thel‘ebv automat-
ically drawing the shovel also in a forward
direetion to pu,sh the fuel to the front as itis
consumed and to cause the discharge of the
ashes through the fingérs of the ﬁnnel bar
into the ash- plt below

The lower front portions of the side walls of
the furnace extend forward a slicht distance
beyond the edge of the hor-lzonml plate 4 and
Between the
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| upper corners of the side wall extension is

journaled a swinging door 21, which is de-
signed to 1eﬂ'ulate Lhe draft or shut 1t off com-
pletely, as may be required, and is lined with
any refractory material to prevent the radia-
tion of heat. One of the journal endsof the
swinging door 1s provided with a suitable han-
dle 22 by means of which said door may be
mampul&ted to regulate the draft. DBy in-
clining the forw:zwd ends of the side walls of
the extension the airis compelled to enter be-
low the door, as shown in Figs. 2 and 3.

The numeral 23 indicates the opening
through which the furnace is charged, said
opening being preferably closed by double
(10018 (\T()t Slmwn ) AL one Sld(} of the fur-
‘?’4, tthU“h whleh a bar Or 1:'0(1 hmjf b'e il’l'—-
serted to I*EL]{E the fire. The ash-pit is pro-
vided at oneside with &4n opening 25, through
which the ashes may beremoved, dnd an open-
ing 26 is made into the fire-box back of the
shovel, by means of which accumulated coal
dust and dshes miay be reinoved.
mgs 24, 25, and 26 are provided with the usual
doms

In the modifications shown in Iigs. 6 and
7 Instead of the horizontally-moving shovel a
swinging shovel 27 may be employed. This
modified forni of the shovel cdonsists of a flat
plate which is provided with short arms 28,
journaled in bearings secured to the 1111101
side of the side walls of the furnace. The
shovel is so hung that its lower edge rests
loosely upon the surface of the fuel—*suppor
the same as shovel 9, but is not set at an in-
clination. The meansofoperating thisshovel
consists of a rocking bail 29, which is jour-
naled in the side walls of the furnace and has
one of its journals extended and provided
with a weighted lever 30, whose normal posi-
tionisforwardof avertical line drawn through
the bearings. The bail is connected to the
swinging door by means of a long staple 31
and 1s provided with rollers 32 to facilitate
the operation of said bail inits forward pres-
sure against the door, said forward pressure
being produved by the weighted lever, as in
the case of shovel 9. To accommodate the
sweep of the shovel in its forward movément
from normal position and its return to the
same, the rear portion of the fuel-support is
curved, as shown at a, Fig. 6, the noirmal po-
sition of the shovel and its feeding mechan-
1Ism being shown in full lines and the éxtreme
forward position being shown in dotted lines.

Various modifications of Yy invention may
be made without departing from the princi-
ple thereof, such, for 111sta1106, as casting the
shovel 9 i11teg'1'al with its shaft insﬁead of
making the parts separate and securing tliemn
together, or dispensihg with the mechanism
for automatically forcing forward shovel 27
and substituting therefor a hand- ~operating
lever secured to one of the Joullmls of the
swinging shovel, which journal may be ex-

1 tended for the pm*p’ose.

These open-
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In operating the form of furnace shown in

‘Figs. 1, 2, 3, and 4 the shovel is drawn or

thrown back and the fire-box charged with

- fuel through the opening at the front of the
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furnace. The fuel banks against the shovel
with the surface inclining upwmd from front
to rear. The fuel is then kindled at its sur-
face, air being admitted in suitable quanti-
ties beneath the door 21. As the fuel is con-
sumed and converted into ashes, it, with the
ashes, 1s gradually being pushed forward by
the pulling action of the weighted lever,
through the connecting-arms 15,0n the shovel.
The ashes pass through the fingers of the fin-
ger-bar, and the clearance of the same may
be assisted by a raker or poker passed through
the opening 24.

It will be observed that as the combustion
of the fuel occurs at the surfaceno distillation
or roasting of the fuel takes place, as is the

case where the combustion takes place at the

bottom of the fuel and passes upward through
the same. MHence the fuel is thoroughly con-
sumed and converted into carbonic-acid gas
at the moment the air strikes the fuel, and
as no unconsumed inflammable gases are
formed, but little smoke, which is of an ex-
tremely light color, is generated, but a fire
with a clear and intense heat is obtained.

When the shovel has reached its extreme
forward movement, as shown in Fig. 2, it is
drawn back into the position shown in Fig.
5, which is its normal or other extreme posi-
tion. In moving the shovel that portion of
the fuel which is supported thereby drops
down upon the imperforate support, leaving
sufficient space for another charge of flesh
fuel, after which charge the automatm action
of the shovel again commences.

The operation of the feeding device shown
1 Kigs. 6 and 7 will be readily understood
without further explanation.

Having thus fully deseribed my invention,

what I CL:LIIIl as new, and desire to secure by

Letters Patent, is—

1. Astove or furnace havinganimperforate
fuel-support, a grate of limited area forming
a continuation of said fuel-support, and aw all
extending downward toward said grate and to
a point whlch 1S in a plane somewh&t below
the normallevel of the fuel, whereby the air-
supply is directed to a limited portion of the
fuel only.

2. The combination with the fire-box pro-
vided with a solid or imperforate fuel-sup-

port, of a movable feeding-shovel and means
for operating the same, whereby the fuel may

“be pushed forward, as consumed, to discharge

the ashes and make room for fresh fuel.

3. The combination with the fire-box hav-
ing a solid fuel -support, of a fuel-feeding
shovel having its lower edge resting upon
said fuel-support, and means formoving said
shovel back and forth, substantially as speci-
fled.

4. The combination with the fire-box hav-
ing ‘a solid fuel-support, of a fuel-feeding
Shovel having arms extending through slots
in the opposite side walls of the fum&ce and
connected to a rock-shaft by means of suit-
able connecting-rods, and means for moving
sald shovel back and forth, substantially as
specified.

5. A stove or furnace having an imperio-
rate fuel-support,a grate of limited areaform-
ing a continuation of said f nel-support, a wall
extendiug downward toward said grate and

to a point which 18 1n a plane somewhat be-

low the normal level of the fuel, and a hori-
zontal plate situated immediately below the
upper portion of the front wall of the furnace
and extending into the combustion-chamber,
whereby the air is directed not only to a lim-
ited portion of the fuel buttoward the center
thereof.

6. The combination with the upper front
wall of the furnace, of the lower front wall
setting forward of said upper wall, and the
horizontal plate covering the top of the for-
wardly-extending portions of the side walls
and projecting into the fire-box below the
lower edge of the upper wall, the whole form-
ing a passage whereby air 1s directed upon
the front and upper surfaces of the fuel to
support the combustion thereof.

7. The combination with. the forward ex-
tension of the furnace and the horizontal
plate at the top of the same projecting into
the fire-box and forming an air-passage to
said fire-box, of the downwardly-swinging
door, whereby air 1n regulated quantities
may be admitted to the fuel, substantially as
specified.

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

tDWARD FALES.

Witinesses:
J. R. NOTTINGHAM,
1., L. JOHNSON.
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