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1 ‘

This invention relates to hopper bottom fur-
nacées, and more part1cu1arly to furnace bottoms
of the type comprising metal tubes through which
water is circulated to-cool the tubes and generate
steam.

Hopper bottom furndces ‘as ord1nar1ly con-
structed include two bottom walls which slope
downwardly from the front and rear respectively
toward sn ‘ash discharge slot ‘located bereath
the “central portion of the furnace. A separate
g6t of water tubes s assoc1ated with each of
these walls. - An‘ash hopper is installed beneath
the “discharge slot to; recewe ashes which fall
therethrough, and this- hopper is prov1ded w1th
doors to permlt per1od1c dumpmg of the ac-
cumulated ‘ashes into ‘a slulceway or- other ash-
conveymg apparatus ‘These- prlor furnaces are
very expensive ‘and they occupy ‘a cons1derab1e
amount of valuable space. Separate headers are
required to supply water ‘to the Iower ends of
the two sets of water tubes, and both of these
heéaders’ must be suitably connected to’ the b011er
to receive water therefrom. The ash hopper is
& bulky and costly device, and it adds greatly
to the basement headroom reqmred

It is accordingly the main- obJect of the in-
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vention to provide a water codled hopper bottom -

furnace which will ‘be comparatively 1nexpens1ve
to manufacture, and which will require ‘consider-
ably less space than ‘prior constructions.

Tt is a further object of the invention to
provide a relatively simple and inexpensive water
cooléd furnace bottom in which ashes may be
allowed to accumulate and from which the ac-
cumulated ashes may be fréely discharged. by
gravity at -intervals.

With these and other obJects in view, ‘as will
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be apparent to those skilled in the art, the in--

vention resides in the combination of parts set
forth in the specification and covered by the
claims appended hereto.

‘Referring to the drawing illustratmg ‘one em-
bodiment of the invention, and in which 1ike
reference numerals indicate like parts, .

g 1is'a longitudinal section ‘through a water
cooled furnace bottom, taken on the line i-—I
of Fig. 3;

Fig. 2 is a section taken on the line 2-—2 of
. Pig. 1; and

Tig. 3 is a section taken on the line 3—3 of
Fig. 1,

The embodiment 111ustrated comprises a fur-
nace or combustion chamber 10 having a front
wall 11, a rear wall 12 and opposed side walls
{4. The front wall {{ is provided with one or
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for's ‘opetinigs ‘15 f,hrough Wwhich’ pulvenzed fuel
may be 1ntroduced in known ‘manneér ‘for ‘¢om-
bustion in 'suspensio hin the furnsce (0. At
‘of 'the furna ere is-located a trans-
hor1zonta1 “Hater drum IG from.- mch &
“of water tubes I1 s -upwa v
drim ‘and- tulie ‘bark T g ‘o ‘portion “of a
stédm boifer’ of known “construction.
The bottom of the furnace {0 is ‘tlosed ‘to
provxde a hopper w1th1n which ashes may "be
allowed to accumulate ‘ahd from ‘which theéy
may be freely d1scharged by gravity. For this
purpose a ‘wall 19 slopes downwardly “ahd ~for-
Wardly ‘from “the ‘rear ‘wall 12, “ahd’a wall 20
slopes downwardly and rearwardly from the' front
wall 1. These convergmg walls meet beneath the
center of the furnace to- provide a V-shaped hop—
per “bottom, the walls bemg ‘§0 steep throughout
that the nopper is self-dlschargmg by grav1ty
To insure such self-dlscharge of the ashes, éach
of the walls 19 and 20 is- prefelably 1ncl1ned at
an angle: o6f more than forty-ﬁve degrees “As
111ustrated both walls have - substant1ally the
same inclination. AdJacent the junetion of the

5 o inclined walls the front wall 20 is prov1ded

with one or more openings 21 for the d1scharge
of accumulated ashes, the number of openings
depending upon the width of the furnace Each
opening 21 is controlled by a door 23 which is

' slidable in the plane of the wall 20 and arranged

to be actuated by any ‘suitable operatmg mech-
gnism 24. Beneath each opening 21 and con-
nected thereto is a funnel shaped dust-tight cas-
ing or chute 25 leadmg downwardly to a suitable
ash conveyor, such as'a’ sluice pipe 26.

The two inclined hopper bottom walls ate
protected from excessive heat by means of water
tubeés adapted to serve as steam generating ele-
ments.  As shown a row ‘of water tubes 28 is
associated with the rear bottom wall 19, and &
row of water tubes 29 is ‘associated with the front
bottom ‘wall 20, Preferably the rear tubes 28
are closely spaced, whereas the front tubes 29
are more widely spaced and ‘bent Ilaterally to
avoid-interference with the ‘ash-discharge open-
ings 21, as best shown in Fig. 3. The lower ends
of the tubes 28 and 29 are connected to a com-
mon transverse horizontal header 3f which is
supplied with water from the drum (6 by means
of a row of downcomer tubes 32 located beneath
the tubes 28. The header 31 is located adjacent
to the junction of the two walls 19 and 20, and
it is supported by means of coil springs 34. The
tubes 28 and 29 extend upwardly along the fur-
nace walls 12 and |1 respectively, and they are
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suitably connected at their upper ends in known
manner to the steam boiler to provide a com-
plete path for the circulation of water through
the tubes.

In the operation of the invention the closely
spaced water tubes 28 will protect the walls {2
and 19, which are exposed to intense radiant
heat, and the more widely spaced water tubes
29 will protect the walls {1 and 20, which are
exposed to radiant heat of somewhat less in-
tensity. The ash resulting from the combustion
of the pulverized fuel will fall on the walls {9
and 20, sliding down these walls by gravity and
collecting directly above the doors 23. When
these doors are opened by sliding them upwardly
the accumulated ashes will drop through the
openings 21 into the casings 25 and the sluice pipe
26. Thus the discharge of ashes will take place
by gravity alone, no hoeing or raking being re-
quired, and since the casings 25 are attached to
the wall 20 around the openings 21 there will be
no escape of dust into the room. The furnace
bottom itself forms a hopper in which the ash
may accumulate, no additional ash hopper being
required. Consequently the cost of the appara-
tus and the space required are greatly decreased.

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent is:

1. A hopper bottom furnace comprising two
oppositely disposed inclined walls which converge
and meet beneath the central portion of the
furnace to.form a V-shaped hopper bottom
within which ashes may be allowed to aceumulate,
the walls being sufficiently steep to ensure. self-
discharge of ashes therefrom by gravity, one of
said walls having an ash discharge opening there-
through adjacent the junction of the walls, a
door to close the opening, a horizontal header
adjacent the junction of the walls, and two sep-
arate rows of water tubes extending upwardly
from the header and along the respective in-
clined walls, the tubes adjacent the opening be-
ing spaced apart to allow ashes to pass through
the opening under the influence of gravity when
the door is opened.

2. A hopper bottom furnace comprising two
oppositely disposed inclined walls which con-
verge and meet beneath the central portion .of
the furnace to form a V-shaped hopper bot-
tom within which ashes may be allowed to ae-
cumulate, the walls being sufficiently steep to
ensure self-discharge of ashes therefrom by grav-
ity, one of said walls having an ash discharge
opening therethrough adjacent the junction of
the walls, a door to close the opening, an ash
conveyor beneath the opening, a dust-tight cas-
ing connecting the opening with the ash con-
veyor, a horizontal header adjacent the junction
of the walls, and two separate rows of water
tubes extending upwardly from the header and
along the respective inclined walls, the tubes
adjacent the opening being spaced apart to allow
ashes to pass through the opening under the
influence of gravity when the door is opened.
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3. A hopper bottom furnace comprising in-
clined front and rear walls which converge and
meet beneath the central portion of the furnace
to form a V-shaped hopper bottom within which
ashes may be allowed to accumulate, the walls
being sufficiently steep to ensure self-discharge
of ashes therefrom by gravity, the front wall
having an ash discharge opening therethrough
adjacent the junction of the walls, a door to close
g, a horizontal header adjacent the
junction of the walls, a row of relatively closely
spaced water tubes extending upwardly from the
header and along the rear wall, and a row of
relatively widely spaced water tubes extending
upwardly from the header and along the front
wall, the last-mentioned tubes being bent later-
ally to avoid interference with the opening.

4. A hopper bottom furnace comprising two
oppositely disposed inclined walls which converge
and meet beneath the central portion of the
furnace to form a V-shaped hopper bottom within
which ashes may be allowed to accumulate, the
walls being sufficiently steep to ensure self-dis-
charge of ashes therefrom by gravity, one of
said walls having an ash discharge opening there-
through adjacent the junction of the walls, a
door to close the opening and slidable upwardly
in the plane of the corresponding wall to per-
mit the discharge of ashes through the opening
by gravity, an ash conveyor beneath the open-
ing, a dust-tight casing connecting the opening
with the ash conveyor, a horizontal header adja-
cent the junction of the walls, and two separate
rows of water tubes extending upwardly from

5 the header and along the respective inclined

walls, the tubes adjacent the opening being spaced
apart to allow ashes to pass through the open-
ing under the influence of gravity when the door
is opened.

5. A hopper bottom. furnace comprising two
oppositely disposed incl_inecl walls which converge
and meet beneath the central portion of the fur-
nace to form a V-shaped hopper bottom within
which ashes may be allowed to accumulate, the
walls being sufficiently steep to ensure self- chs-‘
charge of ashes therefrom by gravity, one of the
walls having an ash discharge opening there--
through adjacent the junction of the walls, a
door to close the opening, and water tubes ex-
tending along the said walls.and so disposzed as
to allow ashes to pass through the opening under
the influence of gravity when the door is opened.-
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