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UN1TED STATES PATENT OFFICE.

WILLIAM M. GREEN, OF EVANSTON, AND JOHN R. GENT, OF CHICAGO, ILLI-
NOIS, ASSIGNORS TO JOSEPH F. GENT, OF INDIANAPOLIS, INDIANA. ’

FIRE-ARCH FOR FURNACES.

SPRECIFICATION forming part of Letters Patent No. 676,606, dated June 18, 1901,
Application filed April 4,1900. Serial No. 11,443, (No model)

To all whom it may concern: Referring first to the construection of the
- Be it known that we, WILLIAM M. GREEN, | fire-arch and means by which the same is sup-
aresident of Evanston, and JOEN R. GENT, a | ported, said parts are constructed as follows:
resident of Chicago, in the county of Cook and | Said fire-arch as a whole is sustained by
5 State of Illinois, have invented certain new | meansof a plurality of transverse girders, sup- 53
and useful Improvements in Fire-Arches for | ported at their ends in the side walls A’ A? of
Furnaces; and we do hereby declare that the | the furnace. “T'wo of such transverse girders
following is a full, clear, and exact descrip- { E E' are shown in the drawings, of which the
tion thereof, reference being had to the ac- | forward girder Eis shown aslocatedin contact
1o companying drawings, and to the letters of | with the front plate D of the furnace, and the 6o
reference marked thereon, which form a part | rear girder E'is shown as located at some dis-

of this specification. tancerearwardly fromthesameand attherear
This invention relates to improvemeiits in | of the water-head ¢’ of the boiler. Attachedto
fire-arches for boiler and other furnaces. the lower side of said girders E K are a plural-

15 Theinvention relates moreespecially to the | ity of longitudinally-arranged metal beams F 65
features of construction of the fire-architself, | F, arranged in parallel relation to each other
to medans preventing overheating of the metal | and parallel with the side walls of the fur-
supporting parts of the same, and to other de- | nace, and therefore at right angles to the
tails of construction in such structures, as | main girders EE'. Said girders E E’ are pro-
20 will hereinafter more fully appear. vided at their lower edges with flanges ¢ ¢/, 7o
The invention consists in the matters here- | by which the beams F F are attached to the
inafter set forth, and pointed out in the ap- | said girders. Preferablyandasherein shown
pended claims. the said girders are made of channel form and
In theaccompanying drawings, illustrating | are provided with flanges at their upper as
25 our invention, Figure 1is a central vertical | well as at their lower edges; but the said gird- 75
longitudinalsection of a boiler-furnace, show- | ers 'may be of any desired form or cross-sec-
ing the fire-arch embodying our invention | tional shape adapted to afford the necessary
and other related parts. Fig. 2 is a vertical | strength and rigidity and to provide for the
transverse section taken through the fire- | attachmentofthe beamsthereto. Said beams
30 arch on line 2 2 of Fig. 1. Fig. 3 is a detail | I F areprovided on their side faces with later- 8o
plan section taken on line 3 3 of Fig. 1. Fig. | ally-extendingflangesf/, and the arch proper,
4 is a sectional view, much enlarged, of the | which is flat, is formed by means of fire-brick
parts for supporting the fire-brick illustrated | G G, which are engaged with the flanges 7 f
in the sectional view, Fig. 2. Fig. 5 is a de- | on the beams I' I, each brick being provided
35 tail side view of one of the beams which sup- | at each side with a groove g, adapted to en- 85
port the fire-brick. gage the adjacent flange on one of the beams
As illustrated in the said drawings, A indi- || F. Said beams F are so connected with or
cates a fire-arch, which, as shown, is located | supported from the girders as to be movable
over the forward end of a grate B, herein | or adjustable sidewise or in a direction. end- .
40 shown as having the form of a traveling or | wise of the girders, so that said beams may go
chain grate. be slid or moved along the girders to bring
C indicates a boiler located above the fur- | them at the proper distance apart to receive
nace, which is herein shown as-having the | or engage the fire-brick, it being intended
form of a water-tube boiler, provided with | that the arch be assembled byinserting a row
45 tubes ¢ and a water-head ¢/, which latter in | of fire-brick, placing a beam against thesame, g3
the instance illustrated is located over the | then inserting another row of brick, placing
fire-arch. S another beam in engagement therewith, and
D indicates the front plate of the furnace, | repeating the same operation until the arch -
D' the sliding fuel-door thereof, and D? the | is complete. The main partsof the fire-brick
50 bridge-wall at the rear end of the grate. are located or extended below the beams F F, 100
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and fire-brick meet at their side faces, 80 as
to form a close or continuous arch and pre-
vent access of heat or products of combustion
to the said beams. The said beams F are ex-
tended at their rear ends past the rearmost

girder ’, and the end portions of the beams
‘thus projecting beyond or rearwardly from .

sald transverse girder serve tosupporta trans-

verse bridge-wall H, which closes the space
between the top of thefire-arch and the boiler -
As herein shown, the upper .

above the same.
part of said wall H is extended forward over
and above the reargirder B into contact with
the rear face of the boiler water-head ¢, as
clearly seen in Fig. 1, this construction be-
ing employed in order to make close joints
between the water-head and the said bridge-
wall H.

In order to protect the rear ends of the lon-
gitudinal beams F from the action of the fire,
the grooves in the fire-brick may be filled by
a paeking of asbestos or otherrefracting ma-
terial. The rearmost fire-brick G' may differ
from the others in having the:;grooves g there-
of-extended onlypartly through the thickness
of the brick, as shown in the accompanying
drawings. When thusconstructed, the bricks
are made -of uniform thickness from top to
bottom at their rear faces, so that the side
faces of the same in their parts which extend
rearwardly beyond the beams-come in close
contact throughout the entire height or ver-
tical thicknessof the arch, and thereby serve
to cover and protect the ends of said longi-
tudinal beamns. In the accompanying-draw-
ings the bridge-wall 1I is shown as extended
rearwardly past the ends of the longitudinal
beams, so that its rear surface is flush with
the rear surface of the fire-brick G’ and the

rearwardly-projecting ends of the beams F |
are completely inclosed by or buried in the

mass of brickwork which forms the rear part
of the fire-arch and the said bridge-wall.
Now referring to certain novel details of

construction in the beams F and the fire--

brick which constitute part of our invention,
the same embrace the following features:
Said beams are provided with deep longitu-
dinal grooves extending upwardly from their

lower edges and making thebeams of invert- |

ed-U shape in cross - sectional form, the
beams thus made consisting, in effect, of two
laterally-separated side pieces orflanges T,
united with each other at the upper parts of

the beams and having the flanges f f on their .

Jower parts. The several brick are slightly
narrower than required for completely filling
the space between the side walls of the far-
nace, so that they will be separated by narrow

spaces when in place upon the beams. The

grooves ¢ of the fire-brick fit or embrace

closely the flanges f f on the lower margins
of the side portions F' of the supporting-
beams, so that the fire-brick are held posi-
tively and rigidly in place by their engage-
ment with said beams, but by reason of the

| 676,606

inverted-U-shaped form of the beams giving
a capacity for lateral yielding orresiliency to
the separated lower edges thereof, and also,
by reason of the spaces left between the fire-
brick when inserted in position in the fire-
arch, said fire-brick are adapted to expand
under the action of the heat without coming
in actual contact with each other and with-
out being subjected to compressive strain,
such as is liable to occur in case the fire-brick
are fitted close together or are fitted closely
in contact with each other when first inserted
in place. By reason of the lower portions of
the beams being separated, as described, it is
obvious that the said parts of the beams will
spring or yield inwardly or toward each other

70

75

8o

when the fire-brick expand under the action

of the heat,thereby maintaining the fire-brick
in pesitive engagement with the said beams,

while allowing expansion thereof in the man-

ner deseribed. The side faces of the said
beams,above the flanges f, are shown as sepa-
rated from the adjacent upper parts of ‘the
fire-brick by narrow spaces, so that when the

1" fire-brick are put in place they come in con-

tact with the lower portions only of the beams
and are free from contact with the upper
or non-resilient portions of said beams. It
follows that expansion of the upper portion
of the fire-brick is permitted without liability
of compressive strain coming thereon. In
the particular construction of the parts illus-
trated the spaces referred to are formed by
making the side faces of the beams, above
said flanges f, inclined or tapered inwardly
and by making the side faces of the upper
parts of the fire-brick, above the grooves g
therein, vertical or parallel with each other.

In order to afford tight joints between the
brick of a fire-arch thus made or to provide
means for closing the joints which are left

| between the fire-brick to permit expansion
1 in the manner described, the adjacent sur-

faces of the fire-brick, below the flanges by
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which they are supported, are provided Wwith—

horizontal grooves ¢', arranged opposite each’

other, so as to form spaces or passages be-
tween the bricks, and in said spaces or pas-
sages are placed filling-pieces I, which by
resting in the bottoms of said passages serve
tocover or close the joints between the bricks.
As a further improvement the lower sur-
faces ¢? of thesaid grooves g’ are inclined or
beveled, so as to make the bottoms of the re-
cesses between the brick of V shape, and the
filling-pieces I are correspondingly beveled
on their lower edges or surfaces. Obviously
this construction insures tight joints between
the filling-pieces I and the brick, while at the
same time permitting the free expansion of

| the brick without liability of crushing the

said filling-pieces, it being of course under-
stood that said filling-pieces are made slightly
narrower than the width of the said recesses,
s0 as not to interfere with the free expansion
of the brick. Moreover, the inclination of
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the oblique lower surfaces of the grooves and
of the lower edges of the filling-pieces are
such as to permit the inclined surfaces of the
briek and filling-pieces to slide freely on each
other as the brick expand, thereby avoiding
any binding or wedging of the filling-pieces
between the brick, which would result in a
tendency to crush the filling-pieces in the ex-
pansion of the brick.

As an improved means of supporting the
beams F F upon or sustaining them from the
said girders E E’ said beams are provided
with horizontally-extending prongs or fingers
J'sy which extend upwardly from the upper
surfaces of the said beams and are directed
horizontally, so as to overlap and engage the
upper surface of the horizontal flanges e ¢’
on the lower edges of the said girders E E/,
said fingers serving to permit lateral sliding
of the beams on the girders to correspond
with the thickness of the fire-brick placed be-
tween the beams.
made separate from and attached or secured
to thé said beams; but as herein shown the
beams are made of cast metal and the fingers
orprongs are made integral therewith. Where
the girders are provided with flanges at their
lower edges, which project toward each other,
as is the case with the flanges ¢ ¢’ illustrated,
the fingers /' on the beams will project or ex-
tend toward the ends of the beams, and in

this case the beams will be engaged with the

girders by placing the beams first in an an-
gular relation to the girders, then lifting the
fingers above the flanges on the beams, and
then bringing the beams at right angles to
the girders, so that the fingers will engage
said flanges.. 'When the girders are thus pro-
vided with flanges for engagement with the
fingers on the beams, no other means for at-
taching the beams to the girders is required,
the arrangement of the flanges ¢ ¢’ being
such'that they are directed oppositely on the
two girders, and the corresponding arrange-
ment of the fingers, as described, has the ad-
vantage of holding the beams from endwise
movement without the employment of any
special construction for this purpose.

As a means of keeping cool or from becom-
ing unduly heated the metal girders and
beams or other metal parts of a fire-arch a
construetion is provided as follows: Over the

fire-arch is formed an air space or chamber J,

which communicates at its ends, through suit-
able openings or passages in the side walls
of the furnace, with the outer air, whereby an
air-current may pass through said chamber
and in contact with said metal parts, so as to
absorb the heat from said metal parts and
keep the same from being overheated. In
the particular embodiment of our invention
herein illustrated said air-chamber is made
as follows: The front plate D of the furnace
is provided at its upper edge with an in-
wardly - extending .part or flange d, which
reaches to and comes in contact with the wa-

The said fingers may be |

ter-head ¢’ of the boiler, so that said part d of
the front plate, the said water-head, and the
overhanging part % of the bridge-wall H to-
gether constitute a top or covering extending

70

between the upper margins of the girders K -

E" and forming with said girders and the fire-
arch below the same the said air space or
chamber J, which extends between the side
walls A’ A? of the furnace over the top of the

75

arch.  In one of the said side walls A’ is pro- .

vided a passage or opening A3, which com-
municates with the outer air and opens at its
inner end into the said space or chamber J,
while in the side wall A% which in the in-
stance illustrated constitutes the partition or
dividing-wall between two furnaces, is lo-
cated an upright flue or passage A%, the lower
end of which is connected with the chamber
J’ by means of a horizontal passage A5, .The
top or upper end of said flue A* may opeén into
the outer air or into the open space above the
furnace, or said flue may be connected with
a sfack or chimney. When the wall A? con-
stitutes a partition-wall between two fur-
naces, the vertical passage A will be con-
nected at its lower end by another passage A’
with a chamber J', located over the fire-arch
of a second or adjacent furnace. It will be
understood from' the construction deseribed
that inasmuch as the wall A®is heated to a

considerable extent by heat from the fur--

nace the air within the said flue A4, as well
ag that in the chamber J', will tend to rise,
thereby producing an upward draft through
said flue A% with a result of drawing the
cooler outside air constantly inward through
the opening A® and through the air-chamber
J’ to the said flue A% The constant current
ofair thusinduced through the air-chamber J/,
passing over the top of the fire-arch, will obvi-
ously tend to absorb and carry away the heat
from the metalsupports of said arch,and there-
by avoid excessive heating thereof. The cool-
ing effect produced by the air also particu-
larly prevents excessive heating of the lower
edges of the girders E E' and the beams F,
which are directly in contact with the fire-
brick. The provision described for securing
a constant flow of cool or cold air over the fire-
arch and the metal parts supporting the same
is of very great importance, as it has been
found in practice that in fire-arches as here-
tofore constructed, owing to the high heat to

‘'which the said fire-arch is subjected, the
-metal beams supporting the arch are liable to

rapid deterioration and are likely to require
frequent renewal.

As a further improvement and in order to
facilitate the cooling of the beams F the Iat-
ter are provided at their upper edges with en-
largements or heads F? and also with up-
wardly-projecting prongs, teeth, or ribs f?,
which are preferably arranged transversely
to the beams, so as to interfere as little as
possible with the flow of air through the air-
chamber J. Said heads F' and the teeth or
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ribs 2 seem to give a large area of surface ex-

posed to the air, and thereby insure a much

more rapid cooling of the beams than would
oceur if the relatively narrow upper edges of
the beams proper were exposed to the-air
within the chamber. :

We claim as our invention—

1. A fire-arch for furnaces comprisinga plu-
rality of transverse girders which rest at their
ends on the side walls of the farnace, beams
attached to the lower edges of the said girders
and extending beneath the same, said beams
being provided with lateral flanges, and fire-
brick provided with lateral grooves in their
side faces near their upper surfaces, adapted
to engage said flangesof the beams, gaid fire-
brick being suspended from said beams with

~ theirupper surfaces below and free from con-
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tact with said girders.
9. A fire-arch for furnaces comprising
beams of inverted-U shape provided with lat-

eral flanges, and fire-bricks provided in their

side faces with grooves to engage said flanges
on said longitudinal beams, the side facesof
thesaid fire-bricks being separated from edch
other to permit expansion of the same, and
means for closing the joints between the
bricks below the beams to prevent access of
products of combustion to’ sald beams con-
structed to maintain closed the spaces be-
tween said faces while permitting contraction
and expansion of the bricks.

3. A fire-arch for furnaces, comprising
beams of inverted-U shape provided with lat-
eral flanges, and fire-brick provided with
grooves to engage the flanges on said longi-
tudinal beams, said fire-brick being separated
from each other and from the upper parts of
the beams by spaces permitting expansion
and contraction thereof.

4. A fire-arch for furnaces, comprising
beams and provided with lateral flanges, and
fire-brick provided with grooves to engage

the flanges on said longitudinal beams, said |

fire-brick being provided in their adjacent
faces below the beams with grooves forming
recesses between the same, and filling pieces
or keys inserted in said recesses.

5. A fire- arch for furnaces, comprising
beams provided with lateral flanges, and fire-
brick provided with grooves to engage said
flanges and having in their adjacent faces be-
low said beams opposite grooves forming re-
cesses between the brick and filling pieces or
keys inserted in said recesses, the lower sur-
faces of said recesses being V-shaped or in-

clined, and the lower edges of said filling- |

pieces being of corresponding shape.

6. A fire-arch for furnaces, comprisinglon-
gitudinal beams of inverted-U shape in cross-
sectional form and provided on their lower
parts with lateral flanges, and fire-brick pro-
vided with grooves toengage the said flanges,
said fire-brick being also provided on their
adjacent faces with horizontal grooves, form-
ing recesses or passages between the adjacent

676,606

vsurfaces of the fire-brick and keys or filling-

pieces inserted in said recesses. _

7. A fire-arch for furnaces comprising gird-
ers provided with flanges at their lower
edges, beams located below the girders-and
extending transversely thereto, said beams
being provided with lateral flanges, and fire-
brick provided in the upper part of their side
faces with grooves to engage said flanges on
the beams, said beams being provided on
their upper edges with arms or fingers which
project upwardly therefrom and engage the
flanges on-said girders.

3.  A'brick for a fire-arch provided inits up-
per part with lateral grooves for engagement
with a supporting-beam, and inits side faces
below said grooves with other grooves to form
recesses for filling-pieces.

9. A furnace provided with a fire- areh,
comprising transverse girders extending be-
tween the said walls of the furnace, longitu-
dinal beams attached to said girders, fire-
brick supported by said beams, the said gird-
ors and -beams forming the bottom of an air-
chamber located over said arch; and air inlet
and exit passages in the side walls of the far-

nace communicating with the said air-cham-

ber.
10. A furnace provided witha fire-arch, an

_air-chamber extending between the sidewalls

of the furnace oversaid fire-arch, an air-inlet
passage in one of said side walls, and an exit-

_passage in the other side wall, said exit-pas-
sage being connected with said air-chamber

and extending from thesaid exit-passage up-
wardly through said side wall.

11. A furnace provided with twoside walls,
a fire-arch consisting of two girders extend-
ing between said side walls, beams attached

‘to said girders, and fire-brick -supported on

said beams, one of said side walls being pro-
vided with an air-inlet opening extending
therethrough into said air-chamber, and the
other of said walls being provided with a ver-
tical air-exit passage connected at its lower
end by a lateral opening with the said air-
chamber.

19. A fire-arch comprising girders, trans-
verse beams located below and supported
apon said girders, and fire-brick having in-
terlocking engagement with said beams be-
low the upper edges thereof, said beams be-
ing provided at their upper edges with heads
or enlarged parts affording extended surfaces
for contaet with the air.

13. A farnace, comprising a fire-arch and
an air-space above the same which is in com-
munication with the outer air, said fire-arch
embracing fire-brick and supporting-beams
provided at their upper edges with enlarged

i«
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partsor heads affording extended surfaces for -

contact with the air within the said chamber.

14, A fire-arch’ comprising girders, trans-
verse beams supported on said girders, and
fire-brick having lateral engagement with
said beams below the upper edges thereof,

130
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said beams being provided at their upper | as our invention we affix our signatures, in
edges with enlarged parts or heads on which | presence of two witnesses, this 22d day of ro
are formed teeth or ribs. March, A. D. 1900.
15. A beam for supporting fire-brick in a - WILLIAM M. GREEN.
5 fire-arch having at its upper edge a wide or JOHN R. GENT. .
flat head having upwardly-projecting trans- Witnesses:
verse ribs or teeth. C. W. HiLLs,
In testimony that we claim the foregoing C. CLARENCE POOLE.




