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Api)lication May 13, 1942, Serial No. 442,873
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This invention relates to furnace doors and
more particularly to doors for the charging open-
ings of open hearth, heating and other metal-
lurgical furnaces.

Some. of these furnaces are provided with rel-

atively short charging openings which are con-
trolled by one door, while others have charging
openings which extend throughout substantially
‘the full length of the furnace chamber, are un-
obstructed throughout their length and are con-
trolled by.a number of doors arranged in side
by side relation. :
. In United States patents granted to me on
Dec. 17, 1935 and June 30, 1936 and numbered
2,024,649 and 2,045,661 and 2,045,662, I disclose
metallurgical furnaces having charging . open-
ings which extend substantially throughout the
length of the furnace chamber and doors which
are no} only designed to be used in.side by side
relation: to control these relatively long charging
openings, but: which can be used for controlling
relatively short or indjvidual charging openings
as well,

An object of this invention is :to produce an
improved door for furnaces such as open hearth
furnaces, heating furnaces and other metallurgi~
cal furnaces:. :

i Another object of this invention is to produce
2 novel and improved ventilated or air cooled
frame for furnace doors provided with a refrac-
tory block or tile lining. :

A further object is to produce a door for metal-
lurgical furnaces in. which, during operation,
there will be substantially no distortion or warp-
age. ‘ g :

A still further object is to produce a door for
metallurgical furnaces, which includes interlock-
ing refractory blocks or tile and a cast metal
frame for supporting such blocks or tile and
which is of such construction that no part there-
of is subjected directly to the furnace tempera-
tures when the door is in use.

These and other objects which will be appar-.

ent to those:skilled in this particular art, I at-
tain by means of the structure described in the
specification and illustrated in the ‘drawings ac-
companying and forming part of this application.

In a general way, the.furnace door"of  this
. invention comprises a frame which is preferably
cast from steel as a unitary structure comprising
top and bottom. members and a back member
which joins the top and bottom ‘members, is of
substantially uniform thickness, with alternating
furrows and ridges in opposite sides thereof ex-
tending at right angles to the top and bottom.
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members and-having slot-like ventilating open-
ings in their sides. . Interlocking refractory tile
or blocks are arranged in courses between the
top and bottom members and are tied to the back
member of the door by means of hangers which
are slid to position within brackets secured in
place within the furrows in the inner or furnace
side of the back member. R
In the drawings, which illustrate the preferred
embodiment of this invention: L
Figure 1 is a perspeéctive view looking toward
the back and one end of a furnace door emhody-
ing this invention; - ° e
Fig. 2 is an elevational view looking toward
the back of the main casting of the door of Fig- .
ure 1; :
Fig. 3 is a top planview of the casting of Fig..2:
Fig. 4 is an end view. looking toward the lef

“hand side of the casting; " = - ‘

Pig. 5 is a sectional view

of Fig..2; ‘ ‘ : : : :
- Fig. 6 is a sectional view taken on line VI—VI

of Fig. 2;: ‘

Fig. 7 is an elevational view looking toward the
inner or furnace side of the door of Fig. 1 with
some of the refractory blocks or tile omitted:

Fig. 8 is.a transverse sectional view of ‘a fur-
nace equipped with a door embodying this in-
vention. 'The door of this view is in section and
is assumed to be taken on line VIII-VIIL of
Fig. 7, but with all of the refractory blocks or
tile in place.: The door is'shown in closed posi-
tion tilted toward the furnace and the mecha-
nism for operating the door is graphically illys-
trated. e

Fig, 9 is'a perspective view of a hanger such
as is used fo secure the refractory blocks or tile
to. the brackets, which are located within the
furrows of the furnace side of the back member
and between the top and bottom members of the

taken on line V—V

_door of Fig. 1;

Fig. 10 is a perspective view of one of the
brackets for receiving the hangers of Fig. 9.
These brackets are bolted in place within ‘the
furrows in the furnace side of the back member
of the door; :

Pigs. 11 and 12 are perspective views of cast-
ings which are used co-operatively in forming a
section of the end brackets of the door of Fig. 1.

Fig. 13 is a perspective view of three refrac-
tory blocks, a bracket and a hanger by means
of: which one of such:blocks is secured:to the
bracket; : '

Fig. 14 ‘is a perspective view ‘of a full block
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and a portion of another block and shows the
hanger side of such blocks; and

Fig. 15 is a view showing a portion of the
structure of Fig. 8 on an enlarged scale.

The door frame, the main portion of which is
cast in one piece, preferably from steel or steel
alloy is illustrated in detail in Figs. 2-6 inclu-
sive and includes a back member 15, the outside
face of which is shown in Fig. 6. This back mem-
ber is :of ;substantially uniform .thickness:and
resembles a:corrugated :plate having -alternately
arranged uniform furrows and ridges in opposite
sides thereof. These furrows anhd ridges when
the door is in position on a furnace, extend ver-
tically, and the sides of these furrows and ridges
are provided with slot-like ventilating .openings
i6.

'The top and bottom members of ‘the “frame,
which are respectively numbered (T and. {8, ex-
tend at right angles to back member 19, and, as
-shown :in :the ‘drawings :have ‘their outer :side
edges flush ‘with ‘the ‘tops of ithe ridges -of :the
‘outer side 'of the back member.
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-The ‘top member -7, on:its endsrand Turnace -

#ide, vis provided with an :upstanding :flange :49,
:has:a’series-of:spaced:ears20:for-accommodating
dhe -door aperating mechanism sand :a <central
bracing flange 21 which:connects with:said ears
‘and-the upstanding iflanige :at .itsrends. Fhetop
member is also provided with :slit-like iopenings
‘or ~slots 22 -which rextend :a rdistance inwardly
from its furnace siderto:provide forexpansion and
contraction due to changing :temperature ‘con-
‘ditions. .

‘Bottom :18-of the frame extends mwardly ‘be-
yond the ridges on its furnace side, and this-in-
wardly -extending ‘portion:is:provided with islit-
like <openings:or :slots 123 :to provide for expan-
sion and contraction of ithe:bottom :member:due
“to -¢changing .temperature conditions.

A series, consisting of four brackets 224 “(Fig.
110), ;arranged:end’to end-and-slightly:spaced; as
shown in Pig. 7, is located within each of theifull
‘depth:furrows:in:the.furnace side:of :back .mem-
sber 15." These :brackéts:are secured-in place by
bolts :25 ‘whic¢h -extend {through 'slots 726 -in “the
‘back :member in :linewith ;said :brackets. The
nuts 27 for:such:bolts-are docdted iwithin:depres-
:sions 28 -formed in:lugs:29 of each bracket-mem-
*ber. ~These’lugs fit within;the furrows:and:space
-the-brackets:away . from the hackrmember.

EHach series of -brackets:terminates a. slight dis-
tance -below :top member -1 to provide :a:space
which.permits.hangers -39, such' as.illustrated :in

Fig. 9, attached to the refractory blocks or tile, :55

to.be.inserted within.the-hanger. slots.of the:top
‘brackets and .slid .down to position, as will be
Jdater described.

"The door frame.casting at.each end is provided
with a_narrow flat end. member 31 whiéh joins
‘the ‘top and bottom members 1T and I8 and is
provided with a series.of bolt holes 32 which.are
‘preferably cored.

Secured in 'place against ‘each end member
*31:is-a series of ‘sectional braékets such as Shown
‘at ‘38, Fig. 6. These ‘brackets -are “made" up- of
parts 34 and 35 (Figs. 11 and 12).

“In ‘assembling and :securing these -seétional’

brackets in: place against end-members 31, parts
.35 0f .each series:are bolted in :position by means
-of ' bolts:36 whieh pass:through:cored holes:37. in
£the center-ears.38 -of parts 39. ‘These-bolts are
Jdnserted.from-the inside of -the 'end members 34;
the nuts for the bolts contacting with the-out-
-side faces -of .ears .38. With .each .member 38
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secured in place by its bolt 36, parts 34 are next
placed in position with their lugs 39 in contact
with ears 40 and 41 of parts 35. Bolfs are then
inserted, also from the inside of end members 31,
through openings 32 which register with the
cored holes in ears 40 and 41 of parts 35. These
bolts pass through cored holes in the lugs 39
of parts 34. The outer ends of these cored holes
are squared and countersunk or depressed to
s;reeeive-the nuts-for these-bolts. - :

Fach part .35 .is provided “with a |port1on 42
which extends toward: the furnace side of the
door and is provided with a right angled flange

43 spaced from its body portion 44 to provide

part of a groove 45 for receiving the end hangers

_for.the.end refractory blocks or tile.

Each part 34 has a flange 46 which extends
outwardly-at-right angles to its body portion 47,
and bedy portion 47 has a right angled flange
48 which co-operates with flange 43 of part 35
toform -another -part :of ‘the hanger 'groove. of
-entd ‘brackets33:4t therends of the:doordrame. .

-Since:the:door of-this:invention is-adaptedto
be supported in an inclined positionragainst:the
furnace when :closing :the :furnace {opening, as
.shown in Fig. 8, the bottom member:i8. hasbolted
against . its ;underside :a series :made up rof ‘the
‘cast metdl -members ‘49, 59, :51 dand :52. . These
-members form the.support.forithe:door when:in
.closed. ‘position -and :serve :as renewable wear
smembers. - Each of:the end members-49-and 52:is
provided with a downwardly extending tapered
:pin-like:projection 53.-

These pins .53, "when therdoor :approaches: the
Jower limit of ‘its travel, eriter’holes 54:formed for
their reception in:door sill-55. :

“The .door frame ‘on .its furnace :side is ‘pro-
wvided with a‘refractory:lining-56 made upof re-
fractory ‘blocks- or -tile -6T -which -alone are -ex-
:posed to the:furnace temperature-and:hot:gases.

These-blocks:or itile :are preferably of :thetype
.disclosed -in :my "United ;States. Patent :1:590,303
of June 29, 1926 and Patent 1,913,168 of June:6,
1933. The latter patent-discloses:modified forms
.of refractory -blocks -or :tilerembodying :the :in-
~vention -of -said - earlier :patent; :such. modifica-
tions adapting the blocks or tile for:use with in-
dividual -support -hangers:inthe construction of
suspended -roofs :and -walls.  -Such thangers are
also disclesed in:connectionwith the:apron:iwall
jllustrated in my United States 'Patent 1&77,’799
of :October :23, -1934.

Refractory:lining 56: comprises: multlple CoUrses
of interlocked -and -bonded: ;refractory Iblocks wor
tile 57. Each tile is formed with a T-shaped
.groove'in-one.of -ibs faces:adjacent the:outer.end
thereof for -the -reception of-the T-shapedileg:58
‘of -2 -hanger such as ‘disclosed'in -Fig. 9. -A:Te-
.cess formed -in .its opposite ‘face '‘is formed for
reception of -leg- 59 -0f -said :hanger. When ithe
hanger is attached ‘to :a -block or ‘tile, the T-
shaped leg 58 as well-asileg §9-areiin-effect .em-
bedded -in the refractory :material.  -The outer
end-of:each. hanger:isformed-with: a:pair of lugs
.80 -which are-adapted: to:slide within:the grooves
or slots -of 1nte1med1ate ‘hrackets 24 and end

- brackets .33.
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.In laying upthe-courses:ofithe lmmg ~theiblocks
or:tile: with-hangers attached:-thereto aresso posi-
tioned -that the :lugs 60 of - the :hanger Tegister
with the slot:or:slots:in.the brackets. ' 2A unit con-
sisting of :a-block-or:tile rand:its .hanger is then
lowered to position. By laying: up the:blocks or
tile in-courses, the-tongues of thefilocks:areposi-
tioned:-in.the-correspondingly shaped depressions
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or recesses in the blocks disposed above or below
the same, as the case may be. The joints between
contiguous faces of the blocks are completely
sealed, thus giving protection to back member %
and the brackets and hangers from -the heat and
burning gases which come in contact with the
furnace side of the refractory lining.

The refractory blocks are preferably bonded
and interlocked, as disclosed in:my United States
Patent 2,045,661 of June 30, 1936, or in my United
States Patent 2,272,217 of Feb. 10, 1942, :

‘Each end series: of brackets made up of parts
34 and 35 extends upwardly to the level of the
under face of top member. {1.- This permits hang-

er anchoring of the end blocks of the upper 1

course.

After these end blocks are in place, an angle
casting 61 is bolted to each upstanding end flange
of top member 11, Each of these castings'is so
formed as to overlie the end tiles of thetop course
as:well as end brackets 33, as shown in Figs. 1
and 7.

From the drawings, and especially Figs. 1, 6, 7
and-8; it will be seen that the refractory lining
extends outwardly beyond the top and bottom
members. of the door frame, and laterally beyond
the .door frame proper to the outer edges of
flanges 48.

The blocks or tile forming the three upper
courses; as shown at 62 in Fig. 8, are made shorter
than the remaining blocks or tile. ~The blocks
or tile'located below these short blocks including
the blocks 63 forming the bottom course, which
blocks.are special so as to protect bottom member
18, are of exceptional depth in order to provide a
thick refractory lining.

Since the: door, when closed, rests in inclined
position against the furnace, as shown in Fig. 8,
the relatively short tile 62 forms an offset which

permits the upper courses of long tile to project:

inwardly under:a- water cooled lintel 64  which
extends along the furnace above the charging
opening.

The courses of short tile 62 extend ¢lose to or

contact with the cuter face of this lintel 'when ~

the door is closed.

The door. operating mechanism, a portion of
which is .disclosed: in" Fig. 8, is disclosed and
claimed in an application filed by me on May 13,

1942 and serially numbered 442,874, This mech-

anism in a general way, but only in a general
Wway, resembles-the door operating mechanism of
my United ‘States Patent 2,045,662 of June 30,
1936.. 'The door of the present invention; like the
door of said patent, is designed to be righted to
near vertical position by the door operating mech-
anism before it is raised.

The center of mass of the door is located toward
the furnace and well beyond the sill contact por-
tion of the door, and, since support plates 48, 58,
51 and 52 attached to the bottom member of the
door frame incline upwardly from pins 58 toward
the furnace, the door has a decided tendency to
:close, when supported on the door sill.

Pins 53 and holes or openings 54 form a pivotal
connection between the door and sill when the
door -is in its lowered position, and it is about
this connection that the door pivots when moving
toward and from closed positicn against lintel 64,
or in other words, against the furnace.

Since the door is provided with wheels which

run on rails during its travel to and from its down
position, as in my Patent 2,045,662, a second lintel
65 located above lintel 64 is provided. The outer
side edges of flanges 66 of I-beam 67T are closed
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by & plate 68, thus providinga third cooling. water
chamber. 'This water chamber and lintels 64.and
65 protect the adjacent furnace parts against the
heat of the refractory door lining when the d001
is in raised or open position.

In Fig. 8 of the drawings; the door is 111ustrated
in connection with a furnace having a suspended
roof or arch 69, but it will'be understood: that the
door may be used in connection with any other
suitable type.of furnace: :

The side edges of the refractory hmng, as w111
be seen from Fig. 1, are uncovered and because
of this, the doors constituting a series arranged in

‘side by side relation will-be so. positioned-‘as to
.provide clearance between adjacent doors and be-

tween the end doors and the end walls of the fur-
nace charging opening. The spacesformed by

‘these clearances are closed by means:of ‘seals of

the general type.showh in my Patent2,045,662.
The specific type of seal which-I prefer to use in
connection- with the doors of this invention are
those shown in my said application Serial No.

442874, and the supports for such seals are shown

at 10 and T1. -These supports are secured to the
end flanges of top member 17 of the door frame.

The sides of intermediate brackets 24 are retic-
ulated as clearly shown inFigs. 8 and 9-in order
to facilitate circulation:of air therethrough and
to.the hanger parts located: therein.

Having thus described my invention, what I
claim as: new and desire to secure by Letters
Patent is:

..1..A furnsce door. comprising metal top and
bottom ‘members, a-corrugated metal back mem-
ber of substantially uniform thickness, with its
ridges ‘and ‘furrows - extending - substantially ' at
right angles to the top and bottom members; and
having ventilating -openings extending through
the side portion of its ridges and fuirows, a lining
made up.of refractory blocks, and lining anchor-
ing ‘means secured within furrows in the fur-
nace side of the back member and anchored to at
least some of such refractory blocks.

2. A furnace - door comprising ‘metal top and
bottom members, a corrugated metal back meém-
ber of ‘substantially uniform thickness; with its
ridges and furrows extending substantially at
right angles to the top and bottom members, and
having ventilating openings extending -through -
the side portion of its ridges and furrows, a lin-
ing made up of interlocked refractory blocks; and
lining anchoring ‘means-secured within furrows
in the furnace side.of the back member and an-
chored to such refractory blocks. ‘

3.°A furnace door comprising metal top and
bottom members, a corrugated metal back mem-~
ber of substantially uniform thickness, with its
ridges ‘and furrows extending substantially at
right angles'to the top and bottom members, and
having ventilating opeénings extending through
the side portion of its ridges and furrows, a lin-
ing “which extends outwardly beyond the: bot-
tom member on the furnace side thereof and lat-
erally beyond the ends of such member and is

‘made up: of refractory blocks and lining anchor-

ing means secured within furrows in the furnace
side of the back -member and anchored to at least
some of stich refractory blocks.

4. A furnace door comprising metal top and
bottom members, a corrugated metal back mem-
ber of substantially uniform thickness, with its
ridges and furrows extending substantially at
right -angles to the top and bottom members, and
having ventilating openings extending through
the side portion of its ridges and furrows, a lin-




iingwwhi¢h cextends outwardly -beyond :the dhottom
. ‘member-on‘the:furnace:side:thereof-and-laterally
beyond:the-ends of such: member:and is: made:up
of tinterlocked :refractory blacks, rand :lining -an-

choring means secured-within furrows:in:the-fur- ;

mace:side ;of :the back :member :and -anchored to
ssuch xefractaory blocks.
5. .:A “furnace :door :comprising ‘metal top-and
‘bottom members,.a corrugated.metal back mem-
ber of substantially uniform -thickness, with :its
‘ridges -and furrows -extending -substantially at
right.angles to.the top and bottom:members: and
:having-ventilating -openings -extending - through
«the:side ;portions of -its;ridges :and furrows, a re-

Jfractory lining-which extends outwardly :heyond y.

-the hottom:member -on the furnace:side:thereaf
sand :laterally beyond -the :ends -of .sttch ‘member
- sandds:made up-ofrefractory-blocks, brackets-se-
cured -within: furrows in-the furnace :side-of :the
Joack:member-and hangers:secured:tosuch -brack-
sets and anchored:to-at-least.some of-such refrac-
tory blocks.

:6. A furnace :door -comprising .metal top and
-bottom.members,. a -corrugated - metal;back mem-~
her of -substantially uniform thickness, ‘with :its
ridges iand -furrows -extending -substantially at
right angles:to-the top-and-bottom :members-and

having ventilating openings -extending “through
the side portions-of .its -ridges -and :furrows, 2
wefractory :lining which .extends -outwarily be-~
syond rthe ‘bottom member .on :the furnace :side
thereof and laterally beyond the ends:cf .such
‘member and.is made:up:of interlocked:and:-bond-
ed .refractory blocks, :brackets. ‘seeured -within
the furrows in.the furnace side.of .the-back:mem~
:ber :and ;hangers.secured . to :sueh :brackets -and
:anchored :to-such :refractory : blocks.

1. A :furnaee +deor -comprising :a -unitary -cast-

-ing made.up:of top and.bottom members-and a
corrugated:-hack.member-of-substantially-uniform
thickness, with.its ridges rand -furrows -extending
:Substantially .at .rightrangles-to:the:top-and-bot-
tom members -and -having -ventilating -openings
extending.throughthe:side .portions .of its:ridges
and -furrows; .a -refractory .lining -which extends
-outwardly. beyondthe hottem:member-on:the fur-
-nace-side .thereof . and .laterally -beyond the-ends
-0f .such :membher -and :is made .up -of interlocked
-and .bonded .refractory .blocks, .brackets secured
within .furrows .in the;furnace, side -of the:hack
amember .and.which ,project :beyond the:crests :of
-the.ridges.on .the .furnace side, -and :hangers:se-

" cured to .such .brackets :and .anchered to rsueh’

refractory blocks. . :

-8. .A furnace doer.comprising a -unitary metal
casting which .includes.top .and -hottom .members
-and a.corrugated back:member -of-substantially
dniform.thickness, .having. its.ridges and.furrows
«extending.at right angles to:the:top.and:battom
Jnembers .and .having wentilating ‘openings ;ex~
tending .through the -sides.of its ridges and fur-
rows, .a:refractory lining .made up-of -courses .of
interlocked and bonded.refractary. blocks, .reticu-
Jated.brackets.secured within the furrows in the
Turnace side-of the.hack:member, having:a:ma-
sjor part.thereof spaced from the bottem-of-such
Aurrows and with their .outer .edges :projecting
‘beyond the crests.of .the.ridges.on such. side,.and
Jhangers secured within . such .brackets -and an-

e
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wchored tosuch refractory ditocks; rthe «construec-

tion:and :arrangement being:such’that the:lining

-is :spaced from :the back memher wwhereby ifree

‘cixculation jof :air- is permitted ‘hetween the hack
‘member and theilining and :around:and sthreugh

:such:brackets. -
9. A furnace -door comprising .a anitary rmetal
-castingwhich:includes top-and-bottom:menibers,

- :endrmembers-and :a’ corrugated.badk member:of
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substantially uniform thickness, having its:ridges
and furrows .paralleling ‘the ‘end smenibers :and
‘having ventilating :slots -extending through ithe
side:portions-of (dts:ridges-and “furrows, :a refrac-
‘tory ilining -which extends ~outwardly heyond:the
‘bottom member on-the furnace side:thereof and
laterally beyond the end members and is>made
:up-of-interlocked and :bonded:refractory “hlocks,
brackets secured :to:said .end :members -and-each
-having :as :part thereof -a ‘Temovahle -angle that
.overlies 'the outwardly :extending end portions
of -the lining, brackets secured within the rfur-
rows in the furnace side of the back member,:ex-~
tending: outwardly -beyond the:crest of the rridges

-on-such.side-and -which :are-provided-with ‘means

for:spacing the major:part thereof:from :the bat-

‘tom -of :such -furrows, -and *hangers: secured - with-
:in .the .brackets -and-anchored to the refractory

blocks. .

-10. A-furnace door-comprising :a:unitary;metal
-casting .which-includes top:and -bottom:members,
-.end members and .a corrugated -hack :member ‘6f

-Substantially .uniform thickness, having its-Fidges
-and -furrows paralleling the -end members and

having ventilating 'slots extending -through :the

-side portions-of its ridges-and-furrows,:a refrac-

tory lining which extends -outwardly - beyond “he

-bottom member on the furnace:side :thereof and

laterally beyond the-end ‘members, and ds:made
up of -interlocked and bonded wéfractory :blocks,
brackets:secured -to-saidend members-and -each
-having ras .part thereof -.g removable rangle :that

-overlies. the -outwardly-extending end portions of

the lining, reticulated brackets secured ~within
the furrows in-the:furnace-side of the:back:mem-
ber,.extending outwardly beyond:the crest:of the
ridges on such side and which -are provided: with
‘means.for spacing the -major part: thereof from

-the bottom of such furrows, and-hangers secured

within-the brackets and-anchored :to the refrac-
tory .blocks. i :
11, .A .furnace -door having.a theight-which is

-greater .than' the ‘height:of ‘the ‘furnzce ‘opening

with-which it-is adapted to co=operate;:said door
comprising .a -unitary -metal casting -which -in-

-cludes-top and bottom members:and a corrugated

back member. of substantially uniform thickness, -
having its ridges and furrows extending-at-right

-angles to-theitop and-bottom members-and hav-

ing ventilating openings <extending through the
sides: of its -ridges and furrows, a-refraétory lin-

ing - made up of.courses of:interlocked:and bonded

-refractory.blocks, with the-courses-that are:locat-
-ed above .the.furnace opening when-the ‘door ‘is
in closed position, of ‘less width -from “front to
-back than.the remainder-of-the: courses, and lin-
ing anchoring means secured to-the back mem-
ber-between the ridges on the:furnace side‘there-

-of and anchored:to the refractory:blocks.
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