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UNITED STATES PATENT OFFICE. 
FRANKE. PARKS, oF PUEBLo, CoLoRADo. 

FURNACE-PoRT CooLING sYSTEM. 

1,113,245. 

To all chom it may concern: 
Beit known that I, FRANR. E. PARKs, 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 have 
devised certain improvements which enhance 

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 
arch. | w 

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 circulation of the 
cooling medium 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 embodiment of my in 
vention and in 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 22 of Fig. 1; Fig. 3 is a rearelevation 
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. 

Specification of Letters Patent, 

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 cooledº 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 in 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. , . , 
As in my prior Patent No. 932,493, 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. 

Patented Oct. 13, 1914. 
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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 cooling-arch or 
frame, which is formed of three ormore 
blocks. 
arch of three blocks is preferable, and that 
this construction provides an exceedingly 

In practice I have found that an so 

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 

85 

construction of my said former patent, I in 
cline the longitudinal Wales of the cooling, 

| blocks inwardly toward the port, so that the 
entire cooling-arch tapers inwardly. In or. 
der that the exposed ends of the cooling arch 
may conformito the end of the rectangular 
port Walls, the cooling blocks are preferably 

90 

rhomboidal, in cross-section. It will be ap 
parent that the angular relation of the cool 
ing-arch to the port, Withitsinnermost angle 
forming the marginal curved line thereof, 
maintains a fixed area, which is of very 
great importance in 
furnace. , , 

In my former 
ing block Was provided with a single supply 

the operation of the 
, 100 

patent each terminal cool 
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pipe and a discharge pipe, and although this . 
is efficient under normal conditions, it is 
inadequate when any obstruction or stop 
page occurs in either pipe. In my present 

05 

invention, I provide a plurality of supply 
and discharge conduits or pipes, thereby in 

The furnace 1 is provided with the usual suring a continuous circulation of Water, 
110 gas ports 2 and air ducts 3, leading from the 1 even though one of the pipes should become   
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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 
is ob vious that a different number may be 
employed. The Supply pipes S areeach con 
nected separately to a main Water supply or 
header 10, and individually controlled by a 
valve or cock12, 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 convenientlypass through 
the interior of the larger discharge pipes 5, 
the outer ends of which are connected by 
means of -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 tipper 
surface of the arch bricks, the archesare 
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, sothat noweight or stresSes 
are thrown upon the cooling system, which 
renders it more durable. 
While 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 
blocksmay be employed without departing 
from the scope of myinvention as expressed 
in the claims. 

I claim:- 
1. In a regenerative-furnace, a port struc 

ture eXtending therein, and means formain 
taining the integrity of the port structure 
comprising a Water-cooled frame composed 
of Separate hollow cooling elements and con 
stituting a portion of the inner end of the 
port, a plurality of fluidi circulating con 
duits connected to each cooling element, and 
means for supplying a cooling fluid inde 
pendently to each conduit. " , 

2. In a regenerative-furnace, a port struc-i 
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ure extendingtherein, and means formain 
taining the intergrity of the port structure 
comprising a Water-cooled frame having a 
plurality of independent chambers in the 

i port structure adiacent 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, avvater-cooled metal framé consti 
tuting an integral supporting portion of the 
imner exposed end of the port and forming 
the inner margin of the arch thereof and be 
ing flush with the inner end thereof, thereby 
maintäining 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 portand 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 exposed 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 
furnace, comprising a Water-cooled metal 
frame composed of hollow blocks rhomboidal 
in cross section having one face orend in 
the plane of the inner end of the port, and 
extending at an angle to the inner Wall of 
the port. 

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 t 
the inner wall of the port. 

In testimony Whereof I affiX my signature 
in presence oftwo Witnesses. i 

- FRANKE PARKS. 

i Witnesges: 
, , , JAs. H. RoBINSON, 

J. B. McLENNAN. 
Copies of this patent may be obtained for five cents each, by, addressing the “Commissioner of Patents. 
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