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To dll whom it may concern:
Be it known that I, Jou~x W. McNEaL, a
citizen of the United States, residing at Chi-

‘cago, county of Cook, and State of Illinois,

have invented certain new and useful Im-

provements in Smoke-Consuming Furnaces,-

of which the following is a specification.

' My invention relates to smoke consuming

furnaces and more particularly to a smoke
igniting arch for steam boiler furnaces, the
object being to produce an improved device
of this character which shall be capable of
withstanding intense heat without collaps-
ing, it being well known that ordinary ignit-
ing arches are short-lived and require fre-
quent renewal. = - . '

A further object of my invention is to so

- design the arch that the fire-brick tiling
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‘nates the

used in its construction may be readily
placed in position when a complete arch is

being constructed or when renewals are be-

ing made in case of damaged bricks.

Other objects will appear hereinafter.

With these objects in view my invention
consists in the novel construction and ar-
rangement of parts which will be hereinafter
fully described and more particularly point-
ed out in the appended claim. . :

My invention will be more readily under-

stood by reference to the accompanying.

drawings forming a part of this specifica-
tion, and in which, -
Figure 1 is a transverse section of a boiler
and furnace taken on line #—z of Fig. 2,
the latter being substantially a longitudinal
section showing the traveling fire grate dia-
grammatically and the igniting arch in ele-

vation, Fig. 8 is a vertical longitudinal sec-

tion of the arch taken on line z—z of Fig.
1, Fig. 4 shows a section of the arch taken
on line y—v of Fig. 8, Fig. 5 is a view of a
fire-brick used adjacent the rear end of the
arch and a section taken on line y'—y” of
Fig. 3, Fig. 6 is a front elevation of a rear-
most fire-brick, and Fig. 7 is a detail front
elevation showing the front arch manifold
and supporting pipe construction. ’
Referring now to the drawings 1 desig-
ront end of an ordina
boiler and 2 the usual side Walls,rgdesig-
nating a transverse wall supported by the
side walls and on which the boiler rests.
The front wall 4 is provided with a series
of horizontally extending perforations .5,
only one of which is shown, through whieh
air may flow to the chamber 6 when in-

steam .

flow of air being explained hereinafter. A
curved roof 6’ of tile or other refractory ma-
terial is provided which forms a top to the

‘chamber 6, and the same is supported by the

sidewalls2. A traveling fire grate 7 of usual
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duced by the fire draft, ‘the object of this.
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construction is provided and the same is in- -

dicated diagrammatically in.the drawings
as aforesaid. - S C
Arranged above the grate 7 is my im-
proved smoke igniting arch 8 which is
formed flat as shown in preference to the
more common curved form. This arch .is
provided with a front manifold 9 and a rear
manifold 10 which are connected respec-
tively to the supporting pipes 11 and 12
which lead to the boiler 13. Longitudinally
extending pipés or tubes 14 connect the
manifolds 9 and 10, as shown in Fig. 3, in
order that ‘water may
throughout the pipes in the arch and to pre-
vent the pipes from overheating and thus
rendering the same weak and liable to col-
lapse under the weight of the fire-bricks 15
and 15" resting thereon. : .
The arch 8 may extend rearwardly into
the boiler space any desired distance and the
same preferably extends upwardly as well

as rearwardly, thereby accommodating the’

increasing volume of gases or products of
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combustion at the rear of the fire. The arch

8 is formed flat as shown in the several fig-
ures in order that the same may contact with
the smoke uniformly, thereby producing re-
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sults which are unobtainable with a curved

arch. , IR o
‘The fire-bricks 15 and 15" are so formed

that they may be hooked over the tubes 14,

and thus secured in position, and they may

“be spaced apart as shown in Fig. 8 to permit

air to pass dowriwardly from the chambey 6.
This air coming into contact with the smoke

~under the arch renders the smoke combus-

tion more complete, it being understood that
the lower surface of the arch is maintained
sufficiently hot to ignite the smoke. :

It will be observed that the fire bricks
15 are formed to but partially encompass
tubes 14 on the top and substantially en-
tirely encompass them on the boitom and

“that their outer upper corners are rounded
‘as shown, Bricks 15 are formed to par-

tially encompass said tubes on the top, have

‘parrow : lower portions adapted to- fit be-
“tween the lower portions, of bricks 15 and
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arte provided at their outer upper corners.
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with a rounded projection adapted to en-
gage over the outer rounded corner of the
adjacent brick 15. The brick 15’ shown at
the extreme left in Fig. 4 is of the same gen-
eral form as bricks 15” but has no projection
at its. outer upper corner, the same being
squared off at a right angle as shown. -By
this construction ‘the said bricks may be in-

serted into position on tubes 14 from below,

beginning at the right of Fig. 4 and proceed-
ng ‘toward the left, the brick 15" being

- -dropped from above between the last tube
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on the left and furnace wall 2, thus serving
to lock all bricks in position. Likewise, all
bricks may be readily removed after brick
15’7 has been removed from above.

_Thepipes 14 may be secured in the mani-
folds 9 and 10 in any suitable manner, the
plugs 16 being provided in order to allow
the replacement of a single pipe when neces-

sary. - The fire-bricks 17 and 18 are specially -

formed, each of the latter having a curved
hook. 18’ to-.engage. the curved projection
17" provided on each of the former. Rach
brick 17 is provided with two lateral recesses
19 to receive the pipes 14, and each brick 15
’is provided with a single lateral recess for
the same purpose, the bricks 15" being shaped
‘to conform to a portion of a pipe 14 and to
a portion of brick 15, as clearly shown in
Fig. 4, which construction facilitates the as-
sembling of the bricks in the arch.
It will be noted that the roof 6’ codper-

.. ates with the arch 8 in preventing heat from

distorting the tube-sheet or front of the
boiler and that in case of failure of the arch
that said roof would serve as a temporary
protection -preventing serious damage.
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While I have shown what I deem to be
the preferable form of my improved smoke
consuming furnace, I do not wish to be lim-
ited thereto as there might be various changes
made in the details of construction and ar-
rangement of parts described without de-
parting from my invention and hence I de-
sire to avail myself of such changes and
modifications as fairly fall within the spirit
and scope of the appended claim.

Having described my invention what I
claim as new and desire to secure by Let-
ters Patent is: :

A fire arch consisting of a series of water
tubes; a series of larger fire bricks formed to
partially encompass a tube at the top, sub-
stantially entirely encompass it at the bot-
tom-and having their outer upper corners
rounded; a series of smaller fire bricks hav-

ing narrow lower portions adapted to fit be- °
tween the lower portions of said larger
‘bricks and upper portions partially encom-

passing the tops of said tubes at one side and
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having projections at the upper corners of -

their other sides adapted fto engage the
rounded corners of said larger bricks; and

a- terminal brick similar to- said smaller

bricks except that its outer upper corner is
squared off at right angles, substantially as
described. o '

. In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

JOHN W. McNEAL,

Witnesses: :
Janer E. Hocaxw,
Josnua R. H. Porrs.



