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~ UNITED STATES

1,794,705

PATENT OFFICE

INGEMON MOE AND CHARLES A. SMITH, OF FERNDALE, MICHIGAN, ASSIGNORS TO
LIPTAEK FIRE-BRICK ARCH COMPANY, OF MEXICO, MISSOURI, A CORPORATION OF

MINNESOTA

FURNACE ARCH

Application filed September 8, 1828. Serial No. 304,315,

Our present invention relates to fire arches
for boilers or furnaces and is in the nature
of a modification of or improvement on the
structure disclosed and claimed in a com-

8 panion application filed of even date here-
With’ and entitled “Water cooled furnace
arch”. :

The present invention, in addition to the
arrangement of water tubes in the arch for

0 the cooling of the arch and preheating of
boiler feed water, includes other important
features such as a novel arrangement for the
introduction of “over fire” air into the boiler
through the fire arch, and the novel construc-

6 tion and arrangement of the fire arch and co-
operating devices. -

Referring to the drawings:

Fig. 1 is a view partly in elevation and
partly in vertical section on the line 1—1 of

0 Fig. 2, some parts being broken away and
some of the upper portions of the arch being
removed to expose the air nozzle to full
view; .

Fig. 2 is a section taken on the line 2—2

8 of Fig. 1, some parts being broken away;

Fig. 8 is a transverse section of the arch
on the line 3—3 of Fig. 2; and

Fig. 4is a section taken on the line 4—4
of Fig. 1, some parts being broken away.

®  The main body of the arch is made up of
upper blocks 5 and lower blocks 6, all of
highly refractory fire brick material. These
blocks are of the general type disclosed and
broadly claimed in the prior Liptak Patent
No. 1,326,752 of date December 30, 1919, and
entitled “Furnace arch for boilers”. The
upper blocks 5 have grooved sides that form
upper flanges that rest upon the lower flanges

¢ of laterally spaced and suitably supported
metallic beams 7. The lower blocks 6 have T-
shaped upper flanged portions that are slid-
ably hung upon and interlocked with the low-
er flanges of the upper blocks 5. The bodiés

5 of the lower blocks are so formed that longi-
tudinal passages 8 are formed between the up-

- per and lower blocks and through which water
pipes 9 are extended. These water pipes ©
ot the front énd of the arch are connected to

® . water drum or header 10 and at their other

ends said water pipes will, in practice, usually
be connected to the boiler, not shown.

The ignition arch or that portion of the
arch that depends from the main arch at
the fuel-receiving end of the furnace is sup-
ported by means independent of the sup-
ports for the main arch and, as shown, its
elements are directly or indirectly supported
from a pair of transverse I-beams 11 that
will be anchored to the sides of the furnace
or otherwise rigidly supported.

Flanged metallic hanger brackets 12 are
rigidly secured to and supported from the I-
beams 11. These brackets have curved flanges
13 on which wedge-shaped blocks 14 are hung.
In transverse cross section the blocks 14 cor-
respond to the blocks 5. Lower wedge-shaped
refractory blocks 15 which, in cross section,
correspond to the lower blocks 6 are slidably
hung on the flanges of the blocks 14. Stop
flanges 16 on the brackets 12 limit the down-
ward and forward movements of the blocks
14 and 15.

Shelf-forming brackets 17 are rigidly se-
cured to the inner I-beam 11 and these
brackets support highly refractory masonry
18 that forms a sort of curtain wall that joins
and overlaps the front end of the main arch.
It will be noted by reference to Figs. 2 and 4
that the masonry 18 supports the water pipes
9 adjacent the connection of the pipes with
the header 10. This masonry 18 is thus sup-
ported from the I-beams and exerts no weight
upon the radial portion of the ignition aren.
Filler blocks 19 fill the space between the
top of the radial portion of the ignition arch
and the bottom of the masonry.

Located outside of the combustion cham-
ber of the furnace, preferably above the igni-
tion arch, is a large transversely extended air
trunk 20 that receives air under pressure
through a supply pipe 21. This air trunk is
provided with a plurality of downwardly ex-
tended air discharge nozzles 22, the tips of
which are extended through the masonry 18
of the ignition arch and are positioned to dis-
charge a plurality of blasts of air over the
fire and immediately under the main body
of the arch.

Tt will be noted that the water pipes 9
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which cool the arch are laterally spaced in
the arch and that the nozzles 22 are laterally
spaced so that they produce blasts of air im-
mediately under those portions of the arch
that are cooled by the pipes 9. - The blasts of
air from the air nozzles complete and inten-
sify the combustion, but spread the flames
in a substantially continuous sheet under the
water-cooled portion of the arch, and this is
a desirable arrangement because the cooling
of the arch is spread substantialy in propor-
tion to the intensification of the combustion.

As an auxiliary or additional means for
preheating the water that is to be fed into the
boiler, there is provided a pair of water
drums or large tubes 23, shown as rectangular
in cross section, that are extended along the
sides of the combustion chamber of the fur-
nace closely above the grate. These drums
23 will receive the relatively cold water
through connections not shown and will de-
liver the heated water upward through water
pipes or tubes 24 which, at their upper ends,
are connected to certain of the outer water
pipes 9. Asindicated in Fig. 4, these pipes 24
may, however, be independently connected
to the boiler and in some arrangements and
especially where the water is to be heated ap-
proximately to steam temperature before en-
tering the boiler this latter arrangement
would be preferable.

As shown in Fig. 4, the air trunk 20 is sup-
ported from the beams 11 by brackets 25.
From the foregoing description and sta‘e-
ments made, it will be understood that the -
vention herein discloSed is capable of various
modifications, all within the scope of the ap-
pended claim.

What we claim is:

In a furnace, & main fire arch and an igni-
tion arch, said main arch characterized by a
plurality of laterally spaced water tubes ex-
tended therethrough for cooling the same, a
header outside the furnace connected to the
tubes, the ignition arch comprising npper and
lower portions, beams mounted beyond the
furnace, brackets carried by the beams and
independently supporting the. upper and
lower portions of the ignition arch, said upper
portion having air discharging nozzles ex-

- tending therethrough and also supporting the
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water tubes adjacent the header.
In testimony whereof we affix our signa-

tures.
INGEMON MOE.
CHARLES A. SMITH,



