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" UNrrep STaTES PATENT OFFICE.

- HENRY KORTEN,

OF BURLINGTON, IOWA.

STEAM-BOILER FURNACE.

SPECIFICATION forming part of Letters Patent No, 543 739, dated J' uly 30,1895,
| | Apphcatmn filed Octuber 22, 1894. Serial No. 526,619. (No model.)

To all whom o mau CONCETT:

Be 1t known that I, HENRY KORTEN 2 citi-
zen of the United Stateq residing at Burlmn'-

ton, in the county of Des Momes and State of

Iowa, have invented certain new and useful
Improvementsin Steam-Boiler Furnaces; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,

- such as will enable others skilled in the art to
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" the rear.
- portion of the furnace on the line ¥ ¥, Fig. 3.
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which it appertains to make and use the same.
My invention relates to 1mprovements in
furnaces for steam-boilers in which super-
heated steam, heated air, or both, are 1n;|ected
into the fuel in the ﬁre-box thus a,ldmcr in
promoting combustion.
" The invention cousists in the novel con-
struction and combination of pa,rtcs herein-
after fully described and claimed.
In the dceompanymﬂ' drawings, Figure 11 is

‘a cross-sectional view on the line x, Hig. 3,

of a steam-boiler furnace constructed in ac-
cordance with my invention, looking toward
Fig. 2 is a horlzontal section of a

Fig. 3 is a central longitudinal section. FKig.
4 18 a detall sectional view, on an enlarged
scale, of one of the inner pla,tes for the in-
jecting-chambers. TFig. 5§ is a sectional view
similar to Fig. 1,showing a modified construc-
tion. Figs.6 and 7 are detail perspective and

- plan views, respectively, of one of the tlles in

the modified construction. |
In the said drawings the reference-nu meml

- 1 designatesthe furnace walls or casing, made

35

of brick, as usual, and provided with a bridge-

wall 2, a fire-lining 22, and a second or sup-
plemenfal bridge-wall 3, with openings 4 and

-9 between their upper ends and the boiler 6,

~ ametal plate7 extending across the.secondary

40

bridge-wall, which &1ds in suppmtmﬂ' the
boﬂer

The numeral 8 designates the grate- barb, 9

‘the fuel-chamber, and 10 the ash -pits, which

~ chambers are to be provided with doors, as

usual. The fire-lining of the furnace at the
sides and rear above the grate is removed
and angle-plates substituted therefor. The

fire- hmnn* is also removed below the grate,
forming a passage-way 13, comn:u:ufuca,tn:mF
5o with the ash- -pit at the sides by openings 13“

|

These plates con51st of two plates 14 and 15,
bolted together, as seen in Fig. 4, at an ob-
tuse angle, and the lower plate 15 provided
on its under side with lugs 16, which engage
between the grate-bars and hold the same in
place. When in position, as seen In Fig. 1,
the plate 15 oecuples a horizontal pomtmn
while the plate 14 is ineclined, so that the

chambers 12, formed by the plates and fur-

nace-walls, will hetriangularin shape. These
plates are provided with a fire- lining 17 ot
fire-brick orother refractory material, ha,vmn'
a series of ports or opening 13 therem Whlch
register similar ports or openings 19 in the

: plates 14. Theobjectof inclining said plates

14 is to prevent the lining from fa.llllilﬂ' into
the fire-box, and also to economize in space.
The said 1n;jﬂet1ng -chambers communicate
with a similar chamber 20, in bridge-wall 2,

having a port or opening 21 Ieadmw to the
‘ash-pit.

At the upper end of sald ehambet
the bridge-wall is cut away and an angle-
plate 23 pla,eed at the front thereof. 'This
angle-plate consists of plates 24 and 25, simi-
larly bolted together and similar to plates 14
and 15, in all respeets, except that they areset
at a rlght angle to each otherand the lugs 16
dispensed with , they being formed with pmts
or openings 26 and a fire- hnmg 27, with cor-

| re5pond1ng ports28. The plate241s inclined;
as seen in Fig. 1, and the opening 1n the

bridge-wall is eorrespondmgly inclined to
permlt plate 25 to properly seat thereon.

The numeral 29 designates a superhea,ted
steam or hot-air pipe loeated in said 1n;|ect-
ing-chambers 12 and 20, formed at points in-
termedlate the ports or openings leading to
the fire-box, with apertures 50, through whlch
steam, mlxed with hot air, Whlch enters the
injecting-chambers from the ash- pit, is 1in-
Jected into the fire-box.
pipe are connected with a horizontal pipe 31,
which,in turn, is connected with a pipe 3
leadmcr to the steam-dome or other part of
the boiler.
ing-chambers is located a similar pipe 34,
ha,vmﬂ' jet-openings 35, and connected with
pipe 29. In the rear mJectmmchamber 1S a
vertical pipe 36, communicating with the
upper pipe 31, and is connected with a hori-

]

The ends of this
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In the lower part of the m,]ect- 05
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zontal plpe 37, having jet-apertures therein | into violent commotion, producing oomplete

for directing the steam directly into the fire-
box toward the front thereof. These pipes

34 and 37 may be dispensed with in small fur- |

naces.

At the front of the furnace above the orate
is a pipe 38, communicating with pipe 31,
having a head 39, provided with a number of
rad]al openings or steam-passages 40.

operating-rods whenever necessary, and the
jet-pipes at proper points are pmwded w1th

sultable stop-cocks.

The operation will be 1ead1]y understood

- Steam from the boiler will be supplied to the

B Jet-plpes and superheated therein and will |
Issue in jets and be injected above the burn-
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35
cotta, havmn' a veltlcal recess 42, a horizontal

ing fuel, thus greatly aiding in effecting com-

_plete combustmn

Instead of employing steam, air may be in-
jected into the fuel, in whlch case the pipeis

“disconnected from the steam-dome and ‘CON-

nected with asuitable blower.
1'he holes in the side jet-pipes are dulled
so as to point slightly backward, while those

in the rear pipe pmnt d1rectly forward, as

such I have found to mve the most satmfac-
tory results.

In the modification shown in Fig. 5 the in-

clined side plates are removed and a section
of the fire-lining removed and tiles of a
peculiar COI]&'L"II]CT.IOH substituted therefor.
These tiles (shown in Figs. 6 and 7), consist of
rectangular bloecks 41, of fire-clay or terra-

- groove 43 at the rear upper edwe, in which
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lhe pipe 23 is located, and a recess 45 on top
communicating with the recess 42 and form-
Ing a port for the escape of steam from said
pipe.
with the port leading to the ash-pit.

In the constructions above described the
Jets in the pipes are set at different angles,
s0 that there is produced a thorough com-
mingling of the gases of combustion w1t11 the
gases farmed by the steam from the jets and
the alrdrawn in through the ports. These joets

crossing and recrossing each other produce
confli 1ct1n0' currents, causing thewholevolume
of gas, steam air, and Smoke to be thrown

The dlﬁelent doors in the ash-pit are to be f‘
provided with sunitable dampers or valves and

mixing and perfect combustion.

Havmﬂ' thus fully described my mventlou
what 1 elalm 18—
1. The combination in a stea,m boiler far-
| nace baving injecting chambers in the side

| and bridge ﬁalls of the jet pipe located in

said ehambers, the angle plate, having ports
therein, located on the bridge wall and the
fire lining supported thereby, the angle plates
at each side of the furnace located above the

The vertical recess 42 communicates

| grate and provided with fire linings and

ports, and the lugs formed integral with the

to engage between the grate bars, substan-
tlally as described.

nace having injecting chambers in the side

and brldge walls, and communiealing with

the fire box and ash pit, of the upper and
lower jet pipes located in said chambers, the
| vertical pipe located in the rear injecting
chamber, connected with the lower jet pipe,

| the horizontal pipe at the upper end thereof,

the inclined angle plate at the rear of the
fire box, the fire lining supported thereby
“having ports communicating with the fire
box and the injecting chamber in the bridge
- wall, the angle plates at the sides of the fire
box, having ports therein and provided with
a fire lining, and the lugs on the under side

‘horizontal portions of said platesand adapted

. The combination in a steam boiler fur-
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of the horizontal pmtlon of said side angle

‘plates and formed integral therewith, sub-
stantially as described.

3. The combination in a stedm boiler fur-

, nace, having portsin the sides leading to the
ash p1t of the tiles loeated in the mdes of
‘the furnace above the grate formed with a
horizontal recess in their upper ends, a rear
vertical recess communicating therewith and
|

with the port leading to the ash pit,and a

groove in the upper rear edge, the pipes lo-
cated in said groove and in the ash p1r sub-
stantially as descrlbed

In testimony whereof I affix my signature
in presence of two witnesses.

HENRY KORTEN.

Witnesses:
GEORGE S. BAILY,
J. D. GORMAN
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