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1
"This invention relates to furnace walls and’‘in
particular to furnace walls whose inner faces are
Tined with fluid-cooled tubes, as in the furnaces
for steam generators.

A satisfactory construction of furnace walls -~

for a steam generator comprises an inner lining
of fiuid-cooled tubes which ‘are exposed on their
inner sides to the heat from the burning fuel
and are covered on their outer sides witha layer

of refractory material backed by a layer -of “in- 1!

sulation and the whole wall ‘structure ‘covered
‘by a steel casing built sufficiently 'strong to Te-
sist furnace pressures. Because of the ‘cost of
this steel enclosed construction there have ‘been

increased requests for less expensive walls “of

plastic construction. o _ ,
In general, the plastic walls as heretofore con-
structed, are made in one homogeneols mass,

necessitating the expansion ‘and ‘contraction of
the entire wall as a unit. Because ‘of ‘the varia--

tion in temperatures through the wall, from ‘the
inside or hot side to the ‘outside or ‘cold “side,
cracks develop throughout the wall to relieve the
stresses imposed by the resulting -différences ‘in
expansion. In some instances these ‘cracks -‘are
sufficiently large to cause gas or ‘air ‘leakage
within or through the wall and patching ‘becomes
necessary to stop such leaks. .

Tt is an object of this invention to provide ‘an
improved furnace wall construction ‘with -the use
of plastic material. ,

In the following description T have ‘set forth
in detail the preferred embodiment-of ‘the-inven-
tion. Of the drawings:

Figure 1 is a fragmentary elevation of the-oub- .

side of a furnace wall embodying my ‘improved
structure;
wigure 2 is an enlarged fragmentary elevation
«of a typical panel shown in Figure 1,
Figure 3 is an enlarged section ‘in -elévation
taken on line 3—3 of Figure 1; and :
Tigure 4 is a section taken on ‘line ‘44 ‘of
Figure 2. ) ‘
The furnace wall here {Ilustratéd ‘comprises-a

row or bank of vertical fluid-cocled tubes ‘f “Hn-

ing the outside of the furnace. These-tubés “are
exposed on their inner sides to ‘the heat “from
the burning fuel, the temperature of ‘combustion
being generally well over 2000 deg. F. In ‘stéatn
generators such furndce tubes are connected, for
fiow of cooling fluid therethrough, into ‘watér
circulation with the boiler in a well known man-
ner. The tubes t may be arranged in a fow-in
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side by side relation as showh in . the left "half

of Figures 2 and 4 or they may be in ‘spacéd

55

2
apart relation as shown in the right half of said
figures. Inthe latter arrangement they ‘ave pref-

‘erably ‘provided with welded -on fins 2 which

project into ‘the intertube -space to substantially

close the’'gap between ‘tubes. These fins -absorb
heat which flows to ‘the tubes and irto the water
therein, ) )

oOn the outer side of the row:of tubes | ‘there is

‘provided -4n inner, metal -reinforced -stab -3 -of

plastic refractory material, the reinforcing metal
4 being ‘preferably ‘an, -expanded ‘metal -or ‘heavy
wire mesh. This reinforced slab 3 extends con-
tintiously ‘over the ‘entire outside ‘surface‘of ‘the

tube wall and'is of substantially‘uniform thiek-

ness, ‘forming ‘a “moendlithic :layer or backing -to
the tubes. JTn-case the tubes ‘| are arranged-in

side by side relation as-shown on the left half of

Figure ‘4, the plastic of slab'3 ‘may extend ‘into

the ‘spaces ‘between tubes. ‘In case the tubes

are arranged-ih ‘spaced apart relation-as shown

4n the right ‘half -of ‘Figure 4, the intertube:space

5 between the fins-2 andthe plane tangentto the

‘backs of ‘the tubes is‘preferably filled in by high
‘THeat resisting refractory blocks shaped tofit inte
‘the space ‘Or ‘by ‘a :plastic of ‘said -refractory
‘material.

‘The plastic ‘slab ‘3 is -of -substantial ‘thickness
and due to its reinforcement resists bending as
well as cracking. The slab 3 will coopérate with
the remaining ‘wall ‘structure, to'be ‘hereafter
described, in resisting and distributing the pres-

“sures ‘both ‘internal and external of the furnace.

The reinforcing 4, or-expanded metal, is ‘spaced
frém the backs: of the tubes by studs 8:which ‘are
welded to the ‘tubes ‘i ‘and ‘extend rearwardly
therefrom. The reinforcing is held in-place and
is ‘supported by -studs -6 -as by nuts ‘and :washers

.or other siiitable fastening devices 1. -In this

mmanner ‘the entire inner slab 3 is supported by
and secured to the tube-bank-i.

The inner slab 3 approaches the .average tem-
peratire of the ‘rearward portion:of ‘the fluid-

‘cooled ‘steel tubes and fins. The ‘expansion of
~the tubes | -and the refrdctory material -3 =“and

the reinforcing steel 4 are substantially the same
for ‘the -same "range ‘in ‘temperature. -Conse-

_quently the bank of tubes - and-slab '3:expand

together in directions parallel to-the tube bank
and any injurious expansion strains between the

‘two to cause cracks are thereby avoided.

‘Spaced from and parallel to the inner ‘wall slab
3 is an outer, mietal reinforced slab 8 of plastic
material and similar-in construction to’the inner
slab 8. Preferably expanded metal or hedvy wire

‘mesh reiriforecing 9'is used. "This outer reiriforced
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slab 8 is supported from an outer structure of
steelwork 10 independently of the tube bank and
the inner slab 3. Intermediate the inner and
outer slabs 3 and 8 is a layer of heat insulating
material [{ which preferably comprises a multi-
plicity of rectangular blocks placed side by side
to fill the entire inter slab space.

The outer steel structure 19 of the illustrated
example, comprises horizontally spaced, vertical
bars 12 which are suspended in a well known
manner from steel beams (not shown). At
spaced vertical intervals along the length of bars
{2 are horizontal buckstays i3 extending across
the width of the furnace wall and fastened, at
the corners of the furnace, to the corresponding
buckstays of the adjacent walls to form a wall
stiffening, girth member around the furnace
which maintains the alignment of all wall mem-
bers and is capable of resisting any outward
pressure exerted by possible internal explosion. -

The buckstays {3 or channels are fastened to
the bars 12 as by angle clips 14. To each buck-
stay 13 is fastened, such as by welding 30, a
girth plate 15 extending flush within the outer
surface of the outer slab 8. The sheets of ex-
panded metal reinforcing 9 of the outer slap 8
extend partly across the back of girth plate 5
from above and below and are clamped thereto
for support by a multiplicity of small plates 6
which are placed on the inner sides of the rein-
forcing 9 and held to the girth plate {5 by bolts
1.

Intermediate the buckstays (3 and between
bars 12, are a multiplicity of vertically spaced,
horizontal stiffeners (8 fastened at their ends to
vertical bars 12 as by clips {9 and bolts 20. Fas-
tened to the inside of each stiffener 18 are plates
21 which lie within the outer slab 8 and to which
the reinforcing 8 of the outer slab is fastened
as by wires passing through holes 22. In this
manner the entire outer slab 8 is supported and
stiffened by the outer steel structure {0.

The girth plates 15 of buckstays 3 have angle
clips 23 fastened to their inner sides at horizon-
tally spaced intervals (Figures 2 and 3). One
leg of the clips 23 extends inwardly to act as a
support for blocks of heat insulation {{ between
the inner and outer slabs 3 and 8.

To maintain a fixed spaced relation between
the inner and outer slabs 3 and 8, each girth
plate 15 is provided with a multiplicity of hori-
zontally spaced, spacing means. In the illus-
trated form, each spacing means comprises a
spacing bolt 24 rigidly fastened to girth plate 5
as by nuts 25 and extending inwardly with its
head adjacent the outer side of the furnace tubes
{. A vertically slotted channel member 26 is
fastened, as by welding, to a furnace tube |,
located with its slot straddling the spacing bolt
24 and spaced from the tube to allow the head
of the bolt to freely move between the slot and
tube. The width of the slot is greater than the
diameter of the spacing bolt 24 to allow for some
relative horizontal as well as vertical movement,
and a washer 271 prevents the bolt head from
passing through the slot. The spacing bolts 24
are adjusted by means of nuts 25 to snugly con-
tain the insulation (1 between the inner and
outer slabs 3 and 8. The spacing means de-
scribed above is similar to that shown in the U, S.
patent to W. J. Kunz et al. No. 2,223,215, issued
November 26, 1940, and also serves to hold the
furnace tubes in spaced alignment with the fur-
nace steelwork (0.

In operation, wheen fuel is being burned within
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the furnace, the inner slab 3 approaches the
average temperature of the rearward portion of
the tubes and fins and the entire structure in-
cluding the tube bank and slab expand together
without injurious expansion strains which may
cause cracks. The outer slab 8 approaches the
temperature of the boiler room and its movement
due to expansion is entirely independent of that
of the inner slab 3. The outer surface of the
inner slab 3 and the inner surface of the outer
slab 8 constitute substantially parallel planes be-
tween which is held the insulation il. The outer
surface of the inner slab 3 that adjoins the in-
sulation. 11 provides a plane along which relative
movements occur due to different expansions of
the inner slab and the outer slab with respect to
the installation.

Obviously if desired, the inner reinforced plas-
tic slab 3 may be used in combination with an
outer steel casing structure in place of the outer
reinforced slab 8 as described.

While the preferred embodiment of my inven-
tion has been shown and described, it will be
understood that changes in construction, com-
bination and arrangement of parts may be made
without departing from the spirit and scope of
the invention as claimed.

What I claim is:

1. In a furnace wall, the combination of fluid-
cooled tubes disposed along the wall’s inner face
in heat receiving relation to the furnace com-
bustion chamber; an inner monolithic slab of
plastic refractory material positioned against the
backs of said tubes and having expansion char-
acteristics which substantally match those of
said tubes over the range of temperatures en-
countered during furnace operation; mesh-like
reinforcing metal incorporated into said slab;
stud bolts welded to the backs of said tubes and
extending into the slab and cooperating with
said reinforcing metal to secure said inner slab
to the tube backs and to support said slab from
said tubes for expansion and contraction together
therewith; an outer slab of plastic refractory ma-
terial positioned substantially parallel to said in-
ner slab in spaced relation thereto and having
reinforcing metal incorporated therein; said
outer slab also comprising a layer of heat insulat-
ing material filling the aforesaid space between
the inner and outer plastic slabs and serving to
separate same in a way which permits relative
movement between the slabs along the inner slab
surface that adjoins the insulating layer and
which latter causes the outer plastic slab tem-
perature to be substantially independent of the
inner slab temperature; an external structure
for holding said outer plastic slab in its afore-
said position and for stiffening said entire wall
against movement outwardly from the furnace
center, said structure comprising spaced buck-
stay, stiffening and supporting members dis-
posed adjacent the outer slab’s exterior surface ;
and means cooperating with the outer slab’s re-
inforcing metal and with the heat insulating ma-
terial, for supporting said insulating material
from the aforesaid external structure and for
fastening said outer slab to the said external
structure so as to provide for outer plastic slab
stiffening and support which is independent of
the earlier described support derived by said in-
ner plastic slab from the furnace tubes whereby
each of the aforesaid inner and outer slabs is
permitted to expand and contract independently
of the other without transmission of resultant
movements therebetween or inducement in either
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slab of injurious mechanical stresses due to
temperature differentials encountered during
furnace operation.

2. A furnace wall comprising a layer of paral-
lel side by side tubes making up the inner sur-
face thereof, a reinforced plastic refractory slab
supported from and positioned against the back
of these tubes and having expansion character-
istics substantially matching those of the tubes,
a second reinforced plastic slab spaced outwardly
of the first mentioned slab, heat insulation dis-
posed in the space between the two slabs, outer
support structure supported independently of the
tubes and secured to the reinforcing of the outer
slab thereby supporting the same independently
of the tubes, and means effectively secured to
the outer support structure and associated with
said heat insulation for supporting the same
from said structure.

3. A furnace wall comprising a plurality of
parallel tubes arranged in side by side relation
and making up the inner face of said wall; an
inner slab of plastic refractory material having
expansion characteristics the same as those of
the tubes and having reinforcing wire mesh em-
bedded therein; studs disposed between certain
of said tubes and said reinforcing means and se-
cured to both thereby supporting said inner
plastic slab from said tubes whereby the two
move in unison; an outer plastic slab lying paral-
1el to and spaced outwardly from said inner slab
and having reinforcing wire mesh embedded
therein: steel stiffening and support members
positioned adjacent the outer surface of the outer
slab and supported independently of said tubes,
said members including bars disposed parallel
to said tubes and buckstays disposed transversely
of said tubes, said bars and buckstays being ef-
fectively secured to the reinforecing in said outer
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slap thereby supporting said outer slab; means
effective to maintain the spacing between the
tubes and the outer slab substantially constant
while permitting limited relative movement; &
rigid insulating material disposed within -and
filling the space between said slabs; and means
effectively secured to said buckstays for support-
ing said insulating material whereby it moves in
unison with the outer slab and steel support
members.

4. A furnace wall as defined by claim 3 wherein
the buckstays are provided with girth plates dis~
posed in the plane of the other plastic slab and
to which the reinforcement in said slab is se-
cured, and wherein the means for supporting the
insulating material disposed in the space between
the slabs comprises angular members secured to
said girth plate and projecting into said insula-
tion.

WILLIAM J. KUNZ.
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