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3 Cldaims.
. 1

This invention relates to furnace.door. frames
‘and in particular to water-cooled furnace door
frames.

One object of thls invention is .to .provide a
hollow water-cooled furnace door.frame for in-
‘dustrial furnaces such.as .open. hearth furnaces
or the like, .wherein a:water-cooled flared por-
‘tion is'provided.on each side or jamb .6f the door
frame diverging inward at such an.angle as to
“protect the. door frame and. the adjacent brick-
work from ‘damage, particularly that occurring
‘during the withdrawal of charging boxes or other
equipment-inserted through and withdrawn from
the door frame.

Another object is to provide a flared-jamb. fur-
nace door frame wherein the inwardly flared por-
‘tions of the jambs are hollow so as to be water-
cooled in g similar manner to the remainder of
the door frame.

Another object “is 'to. provide a flared-jamb -

furnace door frame wherein the inwardly-flared
portions of ‘the-jambs are hollow and are inter-
connected at their upper ends by a hollow water-
‘cooled extension of the lintel of the door frame,
'so-constructed and arranged as to protect and
cool the skew-back channel which:extends across
the fTurnace at the upper-part ‘6f the door frame
and which- serves to-support the arched’ furnace
roof.

Inthe drawings:

‘Figure 1-is a front-elevation of the front -wall
of 'an open: hearth ‘furnace showing a furnace
door’ frame ‘equipped with the flared-door jambs
according to a préferred form of the ‘present in-
‘vention;

Figure 2 is-a’ vertical section taken along the
line“2-=2  in“Figure 1, showing the flared jamb
~door ' frame mainly in-side elevation;

Figure 3 is a top plan view, partly in-section,

of the flared-jamb door frame of the-present in-

vention, ‘with ' the - skew-back channel removed
to 'show the-parts beneath-it;

‘Figure 4 is a central vertical section through
the 'lintel ‘and ‘skew=-back channel of the door

“frame: of Figures 1, 2-and 3, taken along the line"

+A—4 in 'Figure 1; and

Figure 5-is a fragmentary horizontal section
threugh cne of the flared jambs and -adjacent
masonry, taken along the liné 5—5 in Figure 1.

Water-cooled furnace door frames for indus--3

‘trial furnaces, such as open hearth steel furnaces,
are widely used in the steel industry. “Such door
frames, however, are- frequently damaged and

their life shortened by collisions between charg-
“ing boxes and other equipment being withdrawn"
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“from:the furnace:and .the jambs. or vertical side
smembers:of “the: door frames. -- Occasionally the
door frame is torn bodily.-away from the adjacent
‘brickwork: while the - charging ‘box’is being re-
5 ~moved, causing major repairs-to be made to the
rdoor -frame =or  requiring complete replacement
thereof. -
‘The door frame-of the present invention great-
“1y. reduces or eliminates such damage due to col-
10 - lisions by providing "the door jambs or. vertical
-sidezmembers- of: the ‘door frame-with inwardly
flared-extensions, the walls'thereof diverging in-
wward. " These extensions, like the main-portions
of ‘the door frame, are hollow and water-cooled
1580:a5 to further reduce the:destructive effects: of
heat. The: flared jamb  portions. are intercon-
“nected-at their upper ends by the hollow horizon-
stal'member or lintel extension which-projects in-
ward from the'lintel of the door frame and serves
20 to cool and protect the skew-back channel which
~extends:across:the:top of the furnace above the
.door-opening and which serves to support the
“thrust-of the arched furnace roof.
"By reason of this construction,; when the charg-
25-ing box or other equipment is withdrawn through
“the‘door frame and accidentally coliides with the
‘flared jamb extensions, it glances off the diverg-
~ing walls thereof because it hits them-at an-angle.
This construction also prevents the pulling out
50 - of the -door frame “while withdrawing the charg-
ing box or other equipment, as the inc¢lined side
~walls of the flared jamb extensions-safely guide
-and défiect this equipment toward the door open-
“ing ~without  providing any. abutment surface or

-85 shoulder upon which it could gain a hold. At the

“same time, the hollow ‘water-cooled construction
~0f these flared-jamb ‘extensions further reduces
“the damage 'thereto'which might be caused by the

extreme-heat to-which these are-subjected. The

40+ hollow lintel extension: extending across the door

frame above the tops-of the flared jamb extension
~protects the skew:back ~channel from :such
damage.
~Referring to’ the ‘drawings in- detail, Figures' 1
45 -and 2-show a furnace door frame generally desig-
nated 19 according toa preferred form of the in-
~yenticn-as appliéd to an archless doorway open-
“ing’'{ | of an open hearth furnace, generally desig-
‘nated 12. “The doorway or door opening {{ is
50 formed between a-pair of laterally-spaced piers
~or-jamb walls 3 of refractory ‘masonry, which
“have-inwardly-stepped portions 14 formmg a re-
duced width opening 15 (Figure 3). "The piers 13
' are strengthened by vertical members 16 embed-

$5 ‘ded in the masonry piers 13. “The piers 13 are
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interconnected by a foreplate or sill iT of steel
or other suitable material which rests upon the
usual breastplate 18.

The opening 19 in the doorway {0 1s optionally
closed for a portion of its height by a refractory
masonry forewall 20 which serves as a dam to
raise the level of the contents of the furnace to
a greater height than the level of the door sill
{1 and thereby increase the capacity of the
furnace 12, Extending across :the top of the
door opening
channel 21, each end of which is provided with
spaced ears 22 carrying pivot pins 23 to which
supporting rods 24 are pivotally attached. The
skew-back channel 21 has its channel portion
25 facing rearwardly toward the interior of the
furnace (Figure 2) and serves to receive skew
blocks 26 of refractory material which in turn
support the arched furnace roof 27 along its
front edge.

The door frame 10 of the: present invention is
fabricated from sheet or plate steel -with welded
joints which are fluid tight. The door frame {0
includes hollow vertical jamb portions. 28 having
‘hollow rib portions 29 extending forward there-
“from at the outer edges thereof. The rib portions
29 are substantially at right angles to the main
jamb portions 28 so as to guide the furnace. door
(not shown) in its vertical sliding movement for
‘opening and closing the door frame opening 30.
‘The door frame jamb portions 28 are intercon-
-nected by a horizontal lintel portion 3{ extend-
‘ing over the door frame opening 30 and forming
the upper boundary thereof. Like the jamb por-
tions 28, the lintel portion 31 is hollow for water
cooling purposes. Welded to the upper edge of
the lintel pormon 31 is a plate 32 which has welded
thereto a pair of eyes 33 by which the door frame
{0 may be handled as by:.an overhead travelling
crane.

Txtending inward from the jamb- portions 28
are hollow flared jamb :extensions 34 having

inner side walls 35 inclined relatively to the jamh’

side-wall 38 so as to diverge inwardly therefrom
(Figure 5) toward the inner jamb extension wall
86. - The outer walls 37 of the jamb extensions
34-are set inwardly from the outer walls 38 of
the.main jamb portions 28, leaving a stepped por-
tion or rear wall 39 between the walls 37 and 28.
The jamb extensions 34 commence at a height
above the door sill or foreplate {1 approximately
at the level of the top-of the forewall 20, with
which its bottom wall 40 approximately coincides
(Figure 2). The upper ends of the jamb ex-
tensions 34 are interconnected by a hollow lintel
extension 41 which extends across the door open-
ing ‘immediately below the bottom edge of the
.skew-back channel 21. The bottom wall 42 of the
lintel extension 41 is stepped above the bottom
wall 43 of the lintel portion 3{ (Figure 4) with
a vertical wall 44 therebetween.

In order to cool- the various internal spaces
within the door frame 8, a water inlet pipe 45 -
is provided at the upper- left-hand end of the
lintel portion 31, and is connected at the coupling
46 to a pipe 47 leading to a source of cooling
water. 'The  inlet pipe 45 extends downward
through the. lintel portion 31 to a port 48 in the
forward wall 49 of the lintel extension 41. From
side ports 50 and 51 in the forward wall 49 of the
lintel extension 41 the pipes 52 and 53 extend
downward within the jamb portions 28 and have
their lower ends 54 and 55 (Figure 1) terminating
a short distance above the bottom wall 56 thereof.
Clean-out plugs 57 are provided at the lower ends

15 is the usual steel skew-back
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of the hollow rib portions 29. In order to carry

away the heated water and- steam, an outlet

pipe B8 (Figure 1) leads upward from a port 59

at the top of the lintel portion 3[ and is con-
5 nected as by the coupling 60 to a pipe 61 which
leads to a point of disposal or to cooling ap-
paratus.

In the operation of the invention, cooling water
passes downward through the pipe 45 into the
interior of the horizontal. lintel: extension 41,
cooling this element, which is at an extremely
hot portion of the furnace, and thereby protect-
ing the bottom of the skew back channel 21 from
deterioration under this intense heat. From the
lintel extension 41, the cooling water passes out-
ward through the ports 50 and 51 downward
through the pipes 52 and 53 and out through the
lower ends 54 and 55. The water rises upward
through the hollow jambs 28 and a portion of it
enters the port 62 at the lower end of the jamb
extension 34 (Figure 2) to cool the latter. 'The
heated water or steam generated as the water
flows upward through the. jamb extensions . 34
passes into the lintel extension 41 from the top
openings in the jamb extensions 34, joining the
water supplied directly . thereto from the pipe 45.
This.‘water, as previously stated, is discharged
downwardly through the pipes.52 ahd 53 into the
hollow jambs 28. Theé water continues to rise in
the jambs 28 and flows into the interior of the
horizontal . lintel portion 31 whence the mixed
water and steam flow out through the outlet port
89 and pipe 58 into the pipe 6¢ which carries
them away.

‘When the chargmg box or other equipment is
inserted through the door opening 30 into the
interior of the furnace.and is thereafter with-
drawn, it causes no damage to the furnace door
10 because if it collides with the inclined walls
35 of the jamb. extensions 34, it does so at an
oblique angle, .. As a  consequence, it glances off
these inclined or flared walls 85, which deflect it
toward the opening-30 as it is withdrawn. In
actual tests, of a full-size embodiment of this
door front, it has been found that the door front
of the present invention far outlasts the conven-
tional door.front, even outlasting the masonry
such as the arched roof 21. It was further found
50 that the door frame of the.present invention

greatly extended the life of the masonry piers 13,

which previously had had to be renewed at fre-

quent intervals. As a result,-therefore, the door

frame of the present invention has a greatly pro-
55 longed life over conventional door frames. and
therefore results-in a great saving in labor and
materials, as well as a substantial lowering of the
time period during which the furnace is shut
down for repairs or overhaul.

What I claim is:

1. In a hollow liquid- cooled furnace door frame
and skew back channel cooler, hollow jamb por-
tions forming sides of the frame, a hollow lintel
portion forming a top.of the frame, hollow elon-
65 gated:flared.jamb extensions extending upwardly

along and projecting inwardly from :said jamb

portions toward the furnace chamber, a partition
between .each jamb -portion :and its respective
jamb extension dividing the same into separate
70 liguid .channels; cooling liquid inlet and outlet
conduits ~connected - to .said portions and com-

municating with- said jamb extensions, and a

" hollow. lintel extension extending ketween the

tops-of . said jamb :extensions-and having liquid
75 passageways. - communlcatmg therew1th “said
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lintel extension extending inwardly toward the
furnace chamber from said lintel portion.

2. In a hollow liquid-cooied furnace door frame
and skew back channel cooler, hollow jamb por-
tions forming sides of the frame, a hollow lintel
portion forming a top of the frame, hollow elon-
gated flared jamb extensions extending upwardly
along and projecting inwardly from said jamb
portions toward the furnace chamber, a partition
between each jamb portion and its respective
jamb extension dividing the same into separate
liquid channels, cooling liguid inlet and outlet
conduits connected to said portions and com-
municating with said jamb extensions, and a
hollow lintel extension extending between the
tops of said jamb extensions and having passage-
ways communicating therewith, said lintel ex-
tension extending inwardly toward the furnace
chamber from said lintel portion, said liquid inlet
conduit being connected to said lintel extension
and the lower portions of said jamb extensions
being connected to and communicating with said
jamb portions.

3. In a hollow liguid-cooled furnace door frame,
hollow jamb portions forming sides of the frame,
a hollow lintel portion forming a top of the frame,
hollow elongated flared jamb extensions extend-
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ing upwardly along and projecting inwardly from
said jamb portions toward the furnace chamber,
a partition between each jamb portion and its
respective jamb extension dividing the same into
separate ligquid channels, and cooling liquid inlet
and outlet conduits connected to certain of said
portions, said jamb extensions near their lower
ends having liquid inlet ports opening into said
jamb portions and near their upper ends having
liquid outlet ports.
JOHN YOXALL.
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