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‘To all whom it may condern;:

'UNITED STATES

PATENT OFFICE.

FRANK E. PARKS, OF PUEELO, COLORADO.

FURNACE-PORT-COOLING MEANS.

932,493.

M,Speciiication of I;etters‘ Patent. Patentéd Aug. 31, 1909.

 Application filed March 25, 1909. Serial No. 485,841., .

-Be it known that I, Frang E. PARks, a

- citizen of the United States, residing .at

Pueblo, in the county of Pueblo and State of
Colorade, have invented certain new-and use-
ful Improvements in Furnace-Port-Cooling

Means, of which the following is a specifica- .

tion.

My invention relates to means for cooling’

the arches and maintaining the gas portsof
metallurgical furnaces, and is an improve-
ment upon the construction shown in a prior

atent No. 896,937, granted jointly to ﬁ A,

euel and myself. In addition to the arch
cooling means disclosed in said former pat-
ent, my present invention provides a water-
cooled framé for the inner end of the gas-port
and effectually prevents any cutting back at
the inner end of the port, where it is particu-
larly important that the shape and dimen-

sions of the port opening should be main--

tained. _ :

The invention will be understood from the
following description in connection with the
accompanying drawings, in which—

Figure 1 is a longitudinal section of one
end of an ordinary open hearth furnace,
showin® tlie manner of applying my inven-

. tion; Fig. 2 is an end view of the arch struc-
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ture showing the water-supply and discharge

~ connections in elevation; Fig: 3 is a cross-

section on the line 3—3, showing the water-
cooled frame at the inner port opening; Fig.
4 is a vertical longitudinal section on-the line
4—4 of Fig. 3; and Fig.-5 is a horizontal
cross-section on the line 5—5 of Fig, 4.

The furnace 1 is provided with-the usual

- gas ports 2, leading from the slag pockets or
. regenerators into the furnace. The arch 4 off
40

the ports is construiited of silica brick or
other suitable refractory material and is
cooled in the manner déscribed in said prior
patent, by means of a plufality of pipes 5, ex-
tending longitudinally directly above the
arch and embedded in a covering of silicar
sand, magnesite, or other refractory material,
which is tamped up to"the required thick-
ness over the areh bricks, whereby the pipes

- are protected from -the flame of the furnace

50

and at the same time by their juxtaposition
wita the port walls serve to cool and:main-

“tain intact the refractory material of the port 2y re QO
| water-cooled frame having side jambs con-

struétu're.

In mv present invention, each pipe termi-.

nates in & hollow, rectangular metal block 6,

which may be a bronze casting, the pipe be- |

| ing ‘pl;éfer;b'ly ‘screw-threaded ‘therein, as

| shown in Fig. 4. The outer blocks on either

side are angular and extended so as to con-
stitute skew-backs for the arch bricks and
sides for the port opening, the intermediate
‘blocks forming. a complete arch above the

| tuting. a metal water-cooled -frame for the
ort opening, ‘as shown in Fig. 3. - This
 feature of my invention is important since

of the port openings always the same, and

of the fact that the :point of combustion
remains fixed: It -wi
the continuous: water-cooled. frame: at the

tortion due to the cutting back action which
usually occurs at this place.

- The outer end of each pipe 6 is provided
with a T-fitting 7, having a short discharge
pipe 8, which empties into & trough 10, hav-
ing a sewer connection 12. Within each
pipe 5 is a smaller pipe 14, having its open
mner end leading into the terminal block 6,
and its outer end connected to a supply pipe

trolled:by a valve or cock 16. -
Tn order to insure a complete circulation of
water through all parts of the long side
blocks 6%, partitions 17, alternating from
either end provide a tortuous channel length-
wise of the block, the water being led into the
inher compartment as shown in Fig. 4. It
will be noted that the incoming cold water is
thus discharged at the inner ends of the pipes

the arch and at the sides of the port opening
. where the heat is most intense, and that in its
return or discharge. it passes through the
pipes 5, lyin directly over and in contact
with the brick arch of the gas port, thereby
protecting the same from the deterioration
which results from the high temperature of
the out%oing gases during the frequent re-
versal of the furnace. :

Having thus described my
claim;— v

1. In a regenerative-furnace, a port-ex-
tending within the furnace, and means for
maintaining the port-structure comprising a

invention, I

stituting a portion of the inner end of the
' port, and fluid circulating conduits connect-
ed therewith. ‘

port arch and with the side blocks consti-:

insures uniformity of working by reason

be . apparent that

15, the flow through each pipe being con-

14, into the hollow terminal metal blocks over.
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it provides a means for maintaining the size -

mouth or inner end of the port where theheat -
is most intense, effectually prevents any dis- -
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2. In a regemerative-furnace, a port ex-
tending within the furnace, and means for
maintaining the port-structure, comprising a
water-cooled frame having a plurality of in-
dependent chambers in the port-structure ad-

_jacent the inner end thereof, and a fluid-cir-

gulating conduit connected with each cham-
er. : .

3. In a regenerative-furnace, a port ex-
tending within the furnace, and means for
maintaining the port-structure, comprising a
water-cooled frame having a plurality of in-
dependent chambers in the port-structure
adjacent the inner end thereof, and a fluid-

.circulating conduit connected with . each

chamber, said conduits arranged longitudi-

‘nally of the structure and embedded in re-

- fractory material. :
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- frame constitulin
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4. In a regenerative-furnace having a port
provided ‘with refractory walls extending
within -the furnace, a water-cooled metal
frame constituting side jambs for the port at

the inner end thereof.

5. In a regenerative-furnace having a port
provided with refractory walls extending
within the furnace, a water-cooled ‘ metal
side jambs for the port
and skew-backs for the port-arch at the
inner end thereof.: . o

6. In & port-structure of a regenerative-
furnace, a water-cooled metal franie consti-
tuting & portion of the sides and top of the
port wall at the inner end of the port.

7. In a port-structure of & regenerative-

furnace, a water-cooled metal frame consti- |

tuting s portion of the inner end of the port,

- and a skew=back upon either side‘of the port-

arch.

032,403

8. In a regenerative-furnace having a port
provided with refractory walls extending
within the furnace, a self'supporting arch of
refractory material, and 'a water-cooled
metal arch ine contact with.the upper side

.of the port-arch at the inner énd thereof. .

9. A water-cooled port for regenerative
furnaces, comprisin% a'self-supporting arch of
refractory. material,” hollow metal - blocks
overlying the arch at the inner end thereof
and forming an arch thereover, a plurality of
cooling pipes arranged in close contact with

‘the upper side of the arch and each terminat-

ihg within one of said hollow blocks, and an
independent . fluid - supply pipe passing
through each cooling pipe and arranged to

discharge fluid within the hollow block at the
| inner end thereof, o

10. A water-cooled port for regenerative
furnaces, comprising a self-supporting arch
of refractory material, hollow metal blocks
overlying the arch at the inner end thereof
and forming an arch thercover, ‘the' end
blocks being extended to form skew-backs
for the }o_ort.-arch and side jambs for the port,
a plurality of cooling pipes arranged in close

contact with the upper side of the arch and

each terminating within one of said hollow
blocks, and an independent fluid-supply pipe

passing through each cooling pipe and ar-
ranged to discharge fluid within the hollow

block at the inner end thereof. _
In testimony whereof I affix my signatire,
in presence of two witnesses. .
E "~ FRANK E. PARKS.
Witnesses: ..
- Jas. H. RoBinson,
*FrED DARROCH,

40

45

50

60

o
o

70



