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UNITED STATES PATENT OFFICE.

FTRANK E. PARKS, 0T PUEBLO, COLORADO.

 FURNACE-PORT COOLING SYSTEM.

To-alt whom it may concern: - :

Be it known that I, Frank E. Parxs, a
citizen of the United States, residing at Pu-
eblo, in the county of Pueblo and State of
Colorado, have invented certain new and
useful  Improvements in Furnace- Port
Cooling Systems, of which the following is
a specification.

My invention relates to mechanism for
cooling the arches and maintaining the gas
ports of metallurgical furnaces, and is_an
improvement upon my prior Patent No.
932,493, and Patent No. 896,937, granted to
H. A. Deuel and myself. While the cooling

5 systems disclosed in said former patents

have been satisfactory in practice, yet I have

devised certain improvements which enhance
the efficiency and insure the continuous oper-

ation of the cooling mechanism.

By my present invention, I am enabled to
reduce the number of the arch cooling mem-
bers, thereby increasing the stability of the
areh. D
One of the main objects, however, of my
present invention is to provide a multiple

water supply to each cooling member or ele-

ment, which insures a constant supply even
though one supply conduit may be tempo-
rarily clogged, and repairs may be made
without interrupting the cireulation of the
cooling medivm in any part of the terminal
cooling-arch or endangering the integrity of
any cooling member.

‘Another object is to so arrange the cool-

ing members or elements with relation to the

port as to insure protection to the support-’

ing brick arch and also to maintain a fixed
area to the port.
These advantages are secured by the con-

struction shown in the accompanying draw- .

ings, illustrating one embodirient of my in-
vention and im which— = - .«

Figure 1 is a longitudinal section of one
end of an ordinary open hearth furnace,
showing the manner of applying my inven-
tion; Fig. 2 is a horizontal section on the
line 2—2 of Fig. 1; Fig. 8 is a rear elevation
of a set of arch cooling members in assem-
bled relation; Fig. 4 is'a side elevation of
the right-hand half of Fig. 3; and Fig. 5 is

an end view of the arch structure, upon a-

reduced scale, showing the water-supply and
discharge connections in elevation.

The furnace 1 is provided with the usual
gas ports 2 and air ducts 3, leading from the

Specification of Letters Patent. )

furnace. :

“even though one of the pipes should become
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" Application filed April 12, 1912, Serial No. 630,338. :

slag pockets and regenerators into the fur-
nace. The arch 4 of the ports is constructed
of silica brick or other suitable refractory
material; and is cooled in the manner de-
scribed in said prior patents, by means of a
plurality of water pipes 5, extending longi-~
tudinally directly above the arch and em-
bedded m =a covering of silica sand, magne-
site, or other refractory material, which is
tamped up to the required thickness over the
arch bricks, thereby protecting the pipes or
water conduits from the flame of the fur-
nace and which by their juxtaposition with:
the arch, serve to cool and maintain the in-
tegrity of the refractory material of the port
structure. RN R ‘

Agin my prior Patent No. 932493, each
pipe 5 terminates in a hollow metal block 6,
which may be a bronze casting, the pipe be-
ing preferably screw -threaded therein, as
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shown in Fig. 4. In my present invention, .

the hollow metal blocks constituting cooling

| chambers are preferably symmetrical and

constitute segments of the ccoling-arch or . -

frame, which is formed of three .or more
blocks. In practice I have found that an
arch of three blocks is preferable, and that
this censtruction prevides an exceedingly

80

stable frame. For the purpose of affording '

a greater protection to the inner end of the
port, where the heat is greatest, than in the
construction of my said former patent, I in-

85

cline the longitudinal wales of the cooling =

blocks inwardly toward the port, so that the
entire cooling-arch tapers inwardly. Inm or
der that the exposed ends of the cooling arch
may conform to the end of the rectangelar
port walls, the cooling blocks are preferably
rhombeidal in cross-section. It will be ap-
parent that the angular relation of the cool-
ing-arch to the port, with its innermeost angle
forming the marginal curved line thereof,
maintains a fixed area, which is of very
oreat importance in the operation of. the.

In my former patéﬁt each terminal cool-
ing block was provided with a single supply
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pipe and a discharge pipe, and although this - -

1s efficient under normal econditions, it is
inadequate when any obstruction or stop-
page occurs in either pipe. In my present

1056

vention, I provide a plurality of supply

and discharge conduits or pipes, thereby in-

suring a continuous circulation of water,: :

11’0,
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clogged, and permitting the cleaning of the
pipes without interrupting the water cir-
culation. ,

I have shown the chamber of each termi-
nal cooling block provided with three sets
of supply and discharge pipes, although it
1s ‘obvious that a different number may be
employed. The supply pipes 8 are'each con-
nected separately to a main water supply or
header 10, and individually controlled by a
valve or cock'12, the inner ends terminating
near. the' inner exposed wall of the hollow
metal blocks, so that the coolest water may
strike the hottest part of the metal. " The
supply pipes may conveniently pass through
the interior of the larger discharge pipes 5,
the outer ends of which are connected by
means of T-fittings 14 and short outlet pipes
15 with a trough 17, having a sewer connec-
tion 18. '

After the cooling pipes are in position,
extending in close contact with the upper
surface of the arch bricks, the arches are
tamped up to the required thickness with
silica sand, magnesite,. or other suitable re-
fractory material; thereby protecting the
pipes upon their upper sides and permitting
the maximum cooling effect upon the bricks

of the arch beneath the pipes. The arch is.

self-supporting, so that no weight or stresses
are throwi upon the cooling system, which
renders it more durable. - C
While I have illustrated and described a
preferred embodiment of my furnace port
cooling system having a multiple water sup-
ply, I am aware that other arrangements of
circulating pipes‘and of the hollow terminal

blocks may be employed without departing .

from the scope of my invention as expressed
in the claims. - :

I claim:—

1. In a regenerative-furnace, a port struc-
ture extending therein, and means for main-
taining the integrity of the port stritcture
comprising a watér-cooled frame composed
of separate hollow cocling elements and con-
stituting a portion of the inner end of the
port, a plurality of fluid circulating con-
duits connected to each cooling element, and"
means for supplying a’cooling fluid inde-.
pendently to each conduit: RN

2. In a regenerative-furnace, a port struc- | :
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ure extending therein, and means for main-*

taining the intergrity of the port structure
comprising a water-cooled frame having a
plurality of independent chambers in the
port structure adjacent the inner end there-
of, and a plurality of sets of fluid circulating

-conduits connected to each chamber, whereby

a fluid circulation may be maintained in one

-or more of said sets during the inaction of
‘another of said sets. '

3. In a port-structure of a regenerative-
furnace,’'a water-cooled metal framé consti-
tuting an integral supporting portion of the
inner exposed end of the port and forming

the inner margin of the arch thereof and be-

ing flush with the inner end thereof, thereby
maintaining a fixed port area. '

4. In a port-structure of a regenerative-
furnace, a water-cooled metal frame consti-
tuting a portion of the inner exposed end of
the port and forming an arch whose longi-

tudinal walls taper toward the inner end of

the port an at angle to the inner port wall,
and to the longitudinal wall of the arch.

5. In a port-structure of a regenerative-
furnace, a water-cooled metal frame consti-
tuting a portion of the inner éxposed end. of
the port and comprising separate, symmetri-
cal, arcuate, hollow blocks at an angle to the
inner port wall, and to the longitudinal wall
of the arch. '

6. A port-structure of a regenerative-.
Turnace, comprising a water-cooled metal
frame composed of hollow blocks rhomboidal
in cross.section having ohe face or end. in
the plane of the inner end of the port, and
extending at an.angle to the inner wall of
the port. " - o ,

7. A port-structure of a regenerative-fur-
nace, comprising a water-cooled metal frame
composed of hollow blocks rhomboidal in
cross section having their longer sides ar-
ranged at an angle to the longitudinal axis.
of the port, and extending at an angle to
the inner wall of the port. ; '

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

4 FRANK E. PARKS.

Witneszes: ' '
. Jas. H. RoBINsoN,

J. B. McLenNaN,

-Copies of this patent mdy be ‘obtained for five cents éach, ‘by,’a.&dr;:séing the “ Commissioner of ?atenf&
. Washington. D.G» "~ ' " .~
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