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To all whom it maoy CONCETTL:
Be it known that I, JosErH M. THOMAS, &
citizen of the Umted States, residing at St

Louis, in the State of Missouri, have i-m*ented'

certain new and wuseful Improvements in

Smoke-Consuming Furnaces, of which the fol-

lowing is such a full clear, 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 acecompany-
ing drawings, formmg part of this speelﬁee-
t10n

" Myinvention relates to downdraft furnaeee,'ﬁ
more particularly for steam or other boilers,

and to one of that class wherein the down-

draft grate is formed of fire-brick or other re-
| fraetery material, and is an improvement on

theinvention eeeured tome by Letters Petent;
No. 519,779, dated May 15, 1894..

The 111ve11t1011 will be best 1mderstood by
the detailed description below.

In the drawings, Figure 1l is a sectional side
view of a downdraft furnace made in accord-
ance with my present invention, showing the
SAmMe apphed to an ordinary stea,m b011er
Fig. 2 is a front view thereof, one half of said
ficure being in elevation, and the other half
Flﬂ‘ 318 a detell perspective view
of oneof the erete bars, onéthe blocks thereot
being detaehed from the rest.

which support the grate bars.

- gitudinal seetlenal view showing the method

33

.40

of constructing or forming the grete

spacing bars which support the grate bars
while in process of construcfion. |
In the drawings the same marks of refer-

ence indicate the same parts in the severel

figures.
10 represente an ordlnary steam beﬂer be-
neath which my downdraft furnace may be
applied. .

11 is an upper or downdraft grate, which
divides the furnace into afuel eher ing cham-
ber 12, and a combustion ehember 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

50

wall 16,

Set in the walle 14 and 15 below the fuel'

Fig. 4 ig a de- |
tail perspective view of one of the ekew-beel{e
Fig.5isalon-

Fig. 6
is a detail pe1speet1ve view of the frame and

other refractory material..
extend across the furnace transversely, their

-placed in position.

-ehember doors, &ﬂd ebove the r ea,.i outlets of

the combustion chamber 13, are skew-backs

17 whieh are preferably formed of fire-clay or

These skew-backs 55

inner faces having thereon projecting faces

~or bearing-blocks 13 (see Fig. 4),inclined on a
-radius of the curved grate bars.

The faces
18 may be formed mte grai with the skew-

backs and are at proper distances epa,rt for

the setting of the grate bars.

Between the Walle 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

in theform of bloeks 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 21 of suitablematerialina 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 furnaceis

first put into use, the binding agent will-be

6o
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burned hard and the blocks thereby united

ﬁrmly together, forming the e*rete barsin one

piece.

In Fig. 5igillustrated the method of placing

the blocks of the grate bars in position, and

in Fig.6 18 iliustrated the frame and spacing
bars, wmeh support the blocks while being

bars permits their rising and fellmﬂf interme-
diate the skew-backs w1thout their. breaking

ordisturbing the supporting walls of the fur-
nace, and Wlthout straining and injuring the

30 -

The arching of the U‘rete 85

~gratebars themselves, as set forth in my afore- 90

'ezud patent.

2218 an 01dinely updraft c"Jz'e,te supported
from the walls of the turna,ee at a suitable

-distance below the downdraft grate, the lower
grate being fed with fuel by the unconsumed gj5

eoel whwh falls' from the upper grate. The

grate 22 is errenﬂ'ed above the ﬂoor line. .

23 are doors to the combustion eha,mbel -

through which itis cleaned each dem ha,vmcr

a emteble damper 24,

100

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
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or unburnt clay and water, in a plastic state,

rear of the ash-pit is preferably slightly be- | is put between each of the blocks and also

low the floor line, with its bottom sloping up-
wardly to the lineof the floor and the bottom
of doors 25.

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 1s above the floor line,
thus rendering the ash-pit easy to clean out.

28 are fuel-charging doors to the downdraft
orate. 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 if.
Hach 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 18 a transversestrengtheningrib formed
just below the fuel-charging doors on the out-
side of the furnace front, to stiffen the far-

-nace front and prevent it from bulging. 85

18 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 therib 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, thefront plate of the furnace will
also be braced.

36 18 a suitable 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-

50
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sired number of spacing bars 38, are used, as
shown in Figs. 9 and 6. Let us suppose the
furnace to be complete with the excepticn of
the downdraft grate. Suitable temporary sup-
porting blocks 39 may first be set on thelower
grate 22 as shown in FKig. 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 13 of theskew-backs. The spacing
bars 38, which have sloping sides (Fig. 6) of
the same angle as the sloping sides of the
blocks 20 (Figs. 2 and 8) of which the grate
bars are 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

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 spacing
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 putin place,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 bueckle, and
thus not be adapted to fit the space designed
for them. o 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 1n process of manufacture. With my
method of construction, these difficulties are
obviated.

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

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

| a r1b formed on the inside of the front of the

furnace partly supporting the forward skew-
backs, and a rib 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-bacii
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.

5. 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,
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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 29th day of 10

on the front of the furnace partly supporting | May,1394,1n the presence of the twosubserib-
the forward skew-back, a rib on the outside | ing witnesses. '

¢ of the furnace front braeing the forward skew-} ~ JOSEPH M. THOMAS. [L. ‘s.]
back, and a pier sprung from the bridge-wall Witnesses: . S |
bracing the rear skew-back against lateral A. C, FOWLER,

displacement. , o - STANLEY STORER.
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