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UNITED STATES

PaTENT OFFICE.

JOSEPH M. THOMAS, OF ST. LOUIS, MISSOURI.

SMOKE-CONSUMING FURNACE.

SPECIFICATION forming part of Letters Patent No, 535,688, dated March 12,1895,
Applicatioi{ filed June 4, 1894, Serial No, 518,372, (o model)

To all whom it may concerwn: ‘
Be it known that I, JosErPH M. THOMAS, a
citizen of the United States, residing at St.

Louis, in the State of Missouri, have invented

certain new and useful Improvements in
Smoke-Consuming Fuarnaces, of which the fol-
lowing is such a full, elear, and exact deserip-
tion as will enable any one skilled in the art
to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, forming part of this specifica-
tion. . _

My invention relates to downdraft furnaces,
more particularly for steam or other boilers,
and to one of that clags wherein the down-
draft grate is formed of fire-brick or other re-
fractory material, and is an improvement on
theinvention secured to me by Letters Patent
No. 519,779, dated May 15, 1894.

The invention will be best understood- by
the detailed description below.

Inthe drawings, Figure 1 is a sectional side
view of a downdraft furnace made in accord-
ance with my present invention, showing the
same applied to an ordinary steam boiler.
Fig. 2 isa front view thereof, one half of said
figure being in elevation, and the other half
in section. Fig. 8 isa detail perspective view
of oneof the grate bars, ongthe blocks thereof
being detached from the rest. Fig. 4 isa de-
tail perspective view of one of theskew-backs
which support the grate bars.. Fig.5isalon-

- gitudinal sectional view showing the method
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of constructing or forming the grate. Tig. 6
is a detail perspective view of the frame and
spacing bars which support the grate bars
while in process of construction. :

In the drawings the same marks of refer-
ence indicate the same parts in the several
figures.

10 represents an ordinary steam boiler be-
neath which my downdraft furnace may be
applied.

11 is an upper or downdraft grate, which
divides thefurnace into afuel charging cham-
ber 12, and a combustion chamber 13.

14 is the front wall or arch of the furnace,
and 15 is a second arch or partition wall be-
neath the boiler shell in front of the bridge
wall 16. -

Set in the walls 14 and 15 below the fuel

| chamber doors, and above the rear gutlets of

the combustion chamber 13, are skew-backs
17 which are preferably formed of fire-clay or
other refractory material.. These skew-backs
extend across the furnace transversely, their
inner faces having thereon projecting faces
or bearing-blocks 18 (see Fig. 4),inclined on a
radius of the curved grate bars. The faces
18 may be formed integral with the skew-
backs and are at proper distances apart for
the setting of the grate bars. :
Between the walls 14 and 15and supported
by the skew-backs is the upper or downdraft
grate 11, which is composed of a series of
arched bars 19, these being preferably formed

- of fire-clay or other refractory material made

intheform of blocks 20 as covered by my afore-
said patent. The bloeks 20 in the present in-
vention are set in place between the skew-
backs above a suitable temporary support, a

- bindingagent 2l of suitable material ina green

state, and preferably fluxible,such as a mix-
ture of green or unburnt clay, water and a
flux in a plastic state, being interposed be-
tween the blocks, so that when the farnaceis
first put into use, the binding agent will-be
burned hard and the blocks thereby united
firmly together, forming the grate barsin one
piece. :

In Fig.5igillustrated the method of placing
the blocks of the grate bars in position, and
in Fig.6 is iliustrated the frame and spacing
bars, which support the blocks while being
placed in position. The archingof the grate
bars permits their rising and falling interme-
diate the skew-backs without their breaking
ordisturbing the supporting walls.of the fur-
nace, and without straining and injuring the
gratebars themselves, as set forth in my afore-
said: patent.

22.is an ordinary updraft grate supported
from the walls of the furnace at a suitable
distance below the downdraft grate, the lower
grate being fed with fuel by the uneonsnmed
coal, which falls from the upper grate. The
grate 22 is arranged above the floor line. .

28 are doors to the combustion chamber
through whieh itis cleaned, each door having
a suitable damper 24.
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25 are doors to the ash-pit 26 beneath the .
‘updraft grate 22. They are provided with
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dampers 27 for the admission of air. The
rear of the ash-pit is preferably slightly be-
low the floor line, with its bottom sloping up-
wardly to the line of the floor and the bottom
of doors 23,

I have discovered by experiment that by
employing a downdraft grate of refractory
material, I am enabled to raise considerably
the level of both the downdraft and updraft
grates without disturbing the boiler setting
and interfering with the functions of the fur-
nace, thereby elevating the ash-pit, so that the
door leading thereto is above the floor line,
thus rendering the ash-pit easy to clean out.

28 are fuel-charging doors to the downdraft
grate. They are pivoted at their to top the
boiler front 29, and open inward, so that the
incoming air will be directed on the coals of
the downdraft grate, and cold air be thus pre-
vented from striking the bottom of the boiler
and cooling it.

Each of the doors 28 has an operating han-
dle 30 attached to it, and a projection or pin
31 thereon, which is adapted to engage with
notches 32 in an arm or lever 33 pivoted to
the furnace front, allowing the doors 28 to be
set and retained at any desired angle,so that
more or less air can be admitted to the down-
draft grate.

34 is a transversestrengthening rib formed
just belowthe fuel-charging doors on the out-
side of the furnace front, to stiffen the fur-

‘nace front and prevent it from bulging. 35

is a similar rib formed on the inside of the
front, and serves as an additional support to
the skew-back 17 at the front of the furnace,
this skew-back resting on the rib 35 as shown
in Figs. 1 and 5. This rib may fit in a recess
formed in the back of such skew-back, so
that, while strengthening the support of the
skew-back, the front plate of the furnace will
also be braced.

36 is asuitable wall or pier which is sprung
from the bridge wall 16 preferably to the mid-
dle of the rear skew-back 17 and centrally
braces such skew-back as well as the rear
wall 15 of the furnace.

In setting the upper grate bars in position,
a frame 37 of any suitable size and any de-
sired number of spacing bars 38, are used, as
shown in Figs. 5 and 6. Let us suppose the
farnace to be complete with the exception of
the downdraft grate. Suitable temporary sup-
porting blocks 39 may first be set on the lower
grate 22 as shown in Fig. 5. The frame 37
is then set on top of such blocks, so that the
ends of the frame are just under the project-
ing faces 18 of theskew-backs. The spacing
bars 88, which have sloping sides (Fig. 6) of
the same angle as the sloping sides of the
blocks 20 (Figs. 2 and 3) of which the grate
barsare composed, and curved tops as shown,
are then set in position in a line with the
spaces between the projecting faces 18 of the
skew-backs. 'The blocks 20 are set in place
between the spacing bars 38, beginning from
the skew-backs, and a bindingagent of green
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or unburnt clay and water, in a plastic state,
is put between each of the blocks and also
between the blocks and the skew-backs. The
spacing bars having sides sloping at the same
angle as the grate bar blocks 20, when such
blocks are set in place between the spaecing
bars, each block can only go down a certain
uniform distance, which is such as to cause
the blocks to form an arch having the same
curve as the top of the spacing bars.

After a number of arches have been com-
pleted in the manner described, by removing
the supporting blocks 39 from below the
frame 38, such frame will drop down, as will
also the spacing bars from between the grate

“bars, when another series of grate bars may

be putinplace,in the same manner alongside
of the first series, and so on until the entire
grate is completed.

After the furnace is completed, a fire is
started on the downdraft grate. The blocks
forming the grate bars will, by reason of the
baking of the clay between the blocks of the
grate bars and between the grate bars and
the skew-backs, be united firmly together and
to the skew-backs, thus forming grate bars or
an entire grate, which is practically in one
piece.

The difficulty with grate bars madein one
piece in the first instance, is that in burning
them in a kiln they will warp and buckle, and
thus not be adapted to fit the space designed
for them. So too, such one-piece grate bars
are likely to be broken in handling and are
besides cumbersome to handle. So alsb, sizes
of infinite variety would have to be made and
kept on hand, were the bars made in one
piece in process of manufacture. With my
method of construction, these difficulties are
obviated.

Having fully deseribed my invention, what
I claim as new, and desire tosecure by Letters
Patent of the United States, is—

1. A furnace having a fuel-grate composed
of arched bars supported from skew-backs
fixed in the transverse walls of the furnace,
a rib formed on the inside of the front of the
furnace partly supporting the forward skew-
backs, and arib on the outside of the furnace
front,’bracing such forward skew-back,

2. A furnace having a fuel-grate composed
of arched bars supported from skew-baci3
fixed in the transverse walls of the furnace,
and a wall or pier sprung from the bridge
wall and bracing the rear skew-back against
lateral displacement.

3. A furnace having a fuel-grate composed
of arched bars supported from skew-backs
fixed in the transverse walls of the furnace,
a rib formed on the front of the furnace
partly supporting the forward skew-back, and
a wall or pier sprung from the bridge wall and
bracing the rear skew-back against lateral
displacement.

4. A furnace having a fuel-grate composed
of arched bars supported from skew-backs
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fixed in the transverse walls of the furnace, '



535,638 3

projecting faces on such skew-backs from In testimony whereof I have hereunto set
which such arches are sprung, a rib formed | my hand and affixed my seal, this 20th day of 10
on the front of the furnace partly supporting | May, 1894, in the presence of the two subserib-
the forward skew-back, a rib on the outside | ing witnesses.

5 of the furnace front bracing the forward skew- J OSE‘PH M. THOMAS. [L. .s.]
back, and a pier sprung from the bridge-wall Witnesses: .
bracing the rear skew-back against lateral A. C. FOWLER,

displacement. STANLEY STORER.




