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TITLE MODIFIED

see front page

Title: A Purnsace

This invention relates to a furnace, in particular
to the structure of a furnace wall. By a wall, we mean
herein any structure which defines a boundary of a
furnace chamber and we use the term generically to

include a roof and a door of a furnace.

Furnace walls commonly comprise an outer layer of
imperforate sheet metal and a lining constructed of
blocks of thermally insulating material .

According to a first aspect of the invention, we
provide a furnace having a wall which comprises an inner
layer of thermally insulating material and an outer layesr
which supports the inmer layer, wherein the outer layexr
is of openwork form and the or each inner layer supportea
thereon is adapted to admif to the interior of the
furnace a probe when the probe is thrust into the wall
from the outside of the furnace.

By openwork, we mean an array of elements which
define apertures between them., Preferably, the elements
are initially structurally separate members which are
secured together in spaced apart relation to form a panel
of openwork form. Altermatively, the elements of a
panel may be integral with one another.

We have discovered that an outer layer of openwori:
form is better able to withstand heating up and cooling
downn of a furnace without undergoing deformation, than iz
an outer layer of imperforate sheet metal.

A further advantage of an outer layer of openwork

form is that the prescrce of hot spat=z nn the ianer lays-
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or layers, that is places where the temperature of the
outer surface of the inner layer is excessively high, can
be observed through the apertures in the openwork outer
flayer ané the exact position of such hot spots can be
‘determined.

According to a second aspect of the invention, we
provide a furnace having a wall which comprises an inner
layer of thermally insulating material and an outer layer
which supports the inner layer, wherein the outer layer
is of openwork form, the inner layer comprises a web of
fibrous material in which the fibres are not bonded to
each other throughout at least a part of the web and the
web is exposed in openings defined by the outer layer.

Fibres which are not bonded to ezch other can be
moved apart to admit between them a probe which is to be
inserted through the wall into the furnace chamber.
Thus, temperature measuring instruments can be inserted
through the wall at almost any selected position to
measure the temperature at a required position within the
furnace and subsequently the instruments can be moved to
other positions.

7 If the inner layer of a furnace in accordance with
the second aspect of the invention becomes defective in a
local region, a temporary repair can be effected by
pushing additional thermally insulating material through
the apertures of the outer layer. Furthermore, if a hot
spot or other defect is observed from the outside of the
_ furnace, the position of the defect can be indicated by
inserting an instrument through the wall so that the
.position of the defect can readily be established at the
inside of the furnace when the furnace is cool and a
~repair can then be effected.

.
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in example of a furnace in accordance with the
invention will ncw be desceribed, with reference to the
accompanying drawings wherein:-

FIGURE 1 shows di agrammutlcally a perspective visyw
of one part c¢f a furnaces

FIGURE 2 shows in isolation a door shown in Figure
; and

FIGURE 3 shows a fragmentary horizontal cros:-
section of a side wall of the furnace.

In Figure 1, there is shown a single module of =z
furnace which comprises a plurality of modules arranged
end-to-end to define a furnace chamber of rectangular

shape in plan view. The_module includes a bottom walil
10 which 1is supported at a level above the ground on
spacers 11. In the particular example shown, ths

spacers are in the form of rolled steel beams arrange:
with their lengths transverse to a longitudinal centre-
line of the furnace. The bottom wall comprises an outer
layer 12 of openwork form which consists of a panel ¢f
open steel flooring. On the layer 12 are supported =

plurality of layers 13 of thermally insulating materiai.

The layers 13 are composed of bricks or castable refrac-
tory material.

Opposite side walls 14 and 15 extend vertically from
the bottom wall 10. The side wall 14 includes thre~
panels, 16, 17 and 18 formed of cast refractory materiz.
which is substantially incompressible. These panels ar¢
arranged edge-to-edge in a row extending along a laterszl
boundary of the layers 13 of brick. At least the pane::
16 and 18 adjacent to opposite ends of the module ewisn:
to &2 level somewazh =love ihe bottom wall 10. The -

wall 14 further comrrises a pair of secondary panclis.
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and 20 formed of a relatively compressible material, for
example ceramic fibre board, and a support panel 21
fopﬁed of sheet steel. One surface of the panel 21 is
exposed at the outside of the wall. The secondary panels
lie one outside the other between the support panel and
the panels 16, 17 and 18. . :

Between the panel 16 and a similar panel 22 of an
adjacent module, there is formed the Jjoint structure
illustrated in Figure 3. The panels 16 and 22 are
arranged edge-to-edge with a gap 23 between them and lie
at the inner face of the side wall. Each of the panels
16 and 22 is formed along its edge adjacent to the gap 23
with a rebate facing towards the outside of the furnace.
In these rebates and the intervening part of the gap 23,
there is provided a packing 24 of relatively compress-
ible, thermally insulating material, for example ceramic
fibre mat. The panel 19 and a corresponding panel 25 of
the adjacent module abut each other edge-to-edge and form
a layer which spans the gap 23 and encloses the packing
24 at the surface thereof remote from the interior of the
furnace. The panel 20 and a correspondiné panel 26 of
the adjacent module also abut each other.

Along each of the edges of the panel 21 which are
adjaceht to ends of the module, there are secured channel
section members 27 which project away from the interior
of the furnace. The members 27 of adjacent modules are
secured together by bolts 28 and overhang the corres-
ponding panels 21 so that adjacent panels are spaced
apart by a gap to allow for expansion,

The secondary panels 19 and 20 have upper edges at
the same level as the upper edge of the panels 16, 17 and
18. Above these panels, there is supported on the panel
21; at the internal face thereof a layer 29 formed of a

cutrugated web of ceramic fibre. In each bend of the web
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which is adjacznt to the panel 21, there is disposed a
metal rod which is connected with the panel by attachment
elements . penetrating through the web. These rods
support the fibre and are embedded in the layer which is
several inches,.typically eight inches, thick.’

The constructicn of the side wall 15 is generally
similar to that of the side wall 14 but a burner 30 is
mounted in an upper part of the side wall 15 and there is
therefore an aperture in the side wall in alignment with
the burner.. A further difference between the side walls
is that the side wall 16 includes a movable wall portion
or door 31.

The construction of the door 31 is illustrated in
Figure 2. The door comprises a hollow casing 32 which
is fabricated from sheet steel or other substantially
incompressible material. The casing is hingedly connec-
ted with a metal panel 33 of the wall correéponding to
the panel 21 of the wall 14.

At least one side of the casing is Open'and, prefer-
ably, at least two sides of the casing are at least
partly open. In the particular example illustrated, the
upper side of the casing and the side whieh is presented
towards the interior of the furnace when the door is
closed are both entirely open. The casing is filled
with a body 34 of relatively compressible material which
is exposed at the open sides of the casing. In the
particular example illustrated, the body 34 comprises
ceramic fibres and protrudes from the casing towards the
interior of the furnace.

The door 31 further comprises a retaining element
mounted on the casing 32 for retaining the body 34 of
ceramic fibres im Lat tasing. The retaining element i
in the form of a rod 3- which extends completely throus:
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the body 34 and opposite ends of which are engaged in
apertures in the casing. '

When the door 31 is closed, the'body 34 of com-
pressible material engages with the cast refractory
panels éorresponding to the panels 16, 17 and 18 of the
side wall 14 and also engages with a housing 36 of the
burner. Such engagement forms a seal between the door
and . the adjacent stationary part of the side wall 15.
It will be noted that the only part of the door which is
exposed to the atmosphere within the furnace is the body
34 of ceramic fibre. Because of its compressibility and
resilient nature, this material is inherently adapted to
form a seal with substantially incompressible parts of
‘the wall.

The roof of the module comprises an outer layer 37
of c¢penwork form and an inner layer 38 of thermally
insulating material which is supported from the outer
layer.

The outer layer 37 comprises a first set of elongate
elements which are parallel to each other and a second
set of elongate elements which connect the elements of
the first set together and have a depth, as measured in a
direction from an outer face to an -inner face of the
wall, less than the depth of the elements of the first
set. The elements of the second set extend in a
direction from the side wall 14 to the side . wall 15. The
outer layer 37 conveniently comprises a panel of open
steel flooring, opposite end portions of which rest on
the side walls 14 and 15. Beams 39 and 40 are secured to
opposite edges of the panel and each extend from one side
wall to the other.

The inner layer 38 is composed of a readily com-

pressible and resiliently deformable mass of discreet
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fibres. The fibres are nct bonded to each other but are
present in the form of a corrugated web which is attached
to the outer layer 37 by actachment elements which
terminate within the inner layer and do not penetrate to
the internal face of the wall. The attachment elements
include a plurality of metal rods U1, one of which lies
at the inside of each bend of the web adjacent to the
layer 37. The rods are attached by steel hooks 42 to the
outer layer, the hooks penetrating through the web in the
bends thereof adjacent to the outer layer. The rods &1
and hooks 42 are embedded in the inner layer 38 and are
spaced from the lower surface thereof by a distance which
is typiecally six inches. The corrugations of the web
are pressed together to avoid the presence of any gaps or
substantial recesses in the lower surface of the layer
38. The - inner layer 38 of the roof overlaps with the
inner layer 29 of the side wall 14 and with the corres-
ponding layer of the side wall 15.

The roof layers 37 and 38 may be assembled together
to form a unit prior to assembly of that unit with the
side walls 14 and 15. Adjacent roof panels may be drawn
together and reléasably secured together by bolts passing

through aligned apertures in adjacent pairs of beams 39
and 40.

Both the layer 12 of the bottom wall and the layer
37 of the roof are exposed to the atmosphere outside the
furnace. These layers are therefore air-cooled and such
cooling is facilitated by the openwork form of the
layers. It will be understood that the layers present a
larger eprsed surface area than would be the case if
these layers were formed of imperforate, flat sheets ¢f
metal.

In a case where the roof comprises 2 plurality of

inner layers, each c¢f :zhape consists of a fibrous walb ¢
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is otherwise adapted to admit to the interior of the
furnace a probe when the probe is thrust into the roof
from the ‘outside of the furnace.

If the insulating ability of the roof layer 38 is
reduced locally, with consequent formation of a hot spot,
such hot spot can readily be observed through the
openings defined by the roof panel 37 if the roof of the
furnace is inspected. Whilst operation of the furnace
continues, additional wads of ceramic fibre can be pushed
through the layer 37 at the hot spot to increase the
insulating ability of the layer 38 and effect at least a
temporary repair.

The temperature at any selected position along the
length of the furnace can readily be ascertained by
inserting a temperature measuring instrument through the
roof of the furnace at a required position. Such instru-
ment can be passed through one of the openings defined by
the layer 37 of a roof panel and forced through the
fibrous 1layer 38. Owing to the compressible and
resilient character of the ceramic fibre web, if the
instrument 1s subsequently withdrawn, the hole which has
been made in the layer 38 will tend to close. A similar
procedure may be used to mark a hot spot or other
position where repair of the roof is required from within
the furnace. If a marking instrument is pushed through
the roof whilst the furnace is in operation, the instru-
ment can readily be found at the inside of the furnace
when the furnace is out of operation. If a repair
cannot conveniently be carried out in situ, the roof
panel comprising layers 37 and 38 can readily be lifted
off the furnace and replaced by a new panel without
disturbance of other parts of the furnace._

, "The furnace illustrated in the accopanying drawing
is intended for heating slabs and billets which are



0010444

pushed along the bottom wall 10 from one end of the
furnace to the other.  Side wall panels 16, 17 and 18
extend sufficiently fa'r' above the bb‘t;tom wall 10 to
ensure that the layer 29 of uthe side wall cannot be
damaged'by the slabs or billets.
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Claims:—

1, A furnace having a wall which comprisesz an inroer
layer (38)-of thermally insulating material and an outer
layer (37) which sﬁpports the inner layer, characterised
in that the outer layer (37) is of openwork form and

the or each inner layer (38) supported thereon is adaptad
to admit to the interior of the furnace a probe when

the probe is thrust into the wall from the outside of

the furnace.

2. A furhace having a wall which comprises an

inner layer (38) of thermally insulating material and

an outer layer (37) which supports the inner layer,
characterised in that the outer layer (37) is of openwork
form, the immer laver (38) comprises a web of fibrous
material in which the fibres are not bonded to each other
throughout at least a part of the web and the web is

exposed in openings defined'by the outer layer.

3. A furnace accordiig te c¢laim 1 or claim 2 further
characterised in that the outer layer (37) of the wall

is exposed to the atmosphere outside the furnace and the
inner layer (38) of the wall is exposed to the atmosphere

inside the furnace.

L, A furnace according to any preceding claim
further characterised in that there extends from the
outer layer (37) into the inner laver 38) a
plurality of attachment elements (42) by which the

inner layer is attached to the outer layer.

S5e A furnace éccording to claim 4 further character-
ised in that the attachment elements (42) terminate
within the inner laver (38) and do not penetrate to an

internal face cof tihie wzll.,

]
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6. A furnace according to claim 5 further character-
ised in that the inner layer (38) comprises a web of
thermally insulating material and the attachment elements

(42) penetrate thfough the web.

7o A furnace according to any prebeding claim
further characterised in that said wall comprises a
plurality of pre~formed panels, each panel including
an inner layer (38) and an outer layer (37) which are
assembled tégether as a unit prior to assembly of a

plurality of panels with one another to form the wall.

8. A furmace according to any preceding claim
comprising a further wall characterised in that the
further wall includes a plurality of panels (16, 22)
of substantially incompressible material arranged in
spaced apart edgé-to—edge relation with a packing (2&)
of compressible thermally insulating material between
adjacent incompressible panels and, associated with
said incompressible panels, respective secondary
panels (19, 25) disposed adjacent to corresponding
faces of the incompressible panels and in that the
secondary panels abut each other to form a layer which
spans the gap (23) between the incompressible panels

and encloses the packing (2&) at one surface thereof.

9. - A furnace according to claim 8 further character-
ised in that said pamels (16, 22) of substantially

incompressible material present one face of said further

wall of the furnace.

10. A fTurnace according to any preceding claim
further characterised by a door which includes .a hollow
casing (32) of substantial 1y incompressible material and

a filling (34) of relatively compressible material,



12 0010442

the casing being adapted by the provision of al least
one opening to permit engagement of the filling with

a further bortion of the furnace,

11, A furnace according to claim 10 further charscier=
ised in that one side of the casing (32) is completely

open.

iz. A furnace according to claim 10 or claim 11
further characterised in that the door includes a
retaining element (35) meunted on the casing and
extending into the filling to retain the filling in

the casing.

o
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