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UNITED STATES

1,666,284
PATENT OFFICE.

WILLIAM A. GILCHRIST, OF CHICAGO, ILLINOIS.

CONSTRUCTION OF FURNACE WALLS AND ARGCHES.

Applic‘étion filed February 20, 1920, ' Serial No. 360,199.

The invention relates to furnaces, particu-
larly those employed for heating steam boil-
ers, but is not limited in its application to
furnaces used for any one purpose. The ob-
ject of the invention is to so improve the
construction of furnace walls, and arches as
to greatly increase their durability at high
temperatures, render them less liable to in-
jury or destruction by expansion and con-
traction resulting from changes in tem-
perature, and to reduce the heat losses which
usually occur whether from conduction
through the furnace walls, radiation of heat
from the outer surfaces of the walls or by
convection on account of the movement of
air currents or furnace gases through or
within the walls,

While tiles or blocks of refractory mate-
rial having reasonably satisfactory durabil-
ity at high. temperatures are available for
the construction of furnace walls and arches,
the design of modern: furnaces frequently
requires that these tiles or blocks shall be
supported from metal beams or the like and
those tiles which are suitable for exposure
to high temperatures do not have the re-
quired heat insulating property to afford
proper protection to the metal beams from
which they are hung or to prevent loss of
heat by radiation from the outer surfaces
of the furnace walls, Furthermore, as these
tiles must be loosely hung or supported to
permit of their expansion and contraction
with changes in temperature, difficulty has
been experienced in constructing furnace
walls without openings or passages through

which heat may escape by convection. The-

invention accordingly contemplates the con-
struction of furnace walls, arches and the
like from tiles without intervening openings
forming continuous passages for air cur-
reats or furnace gases and in a manner to
afford improved protection against conduc-
tion of heat to the supporting beams and
the outside of the furnace.

In the accompanying drawings:—

Fig. 1 is a detail sectional view of a fur-
nace wall or arch showing one way in which
the invention may be employed;

-Fig. 2 is a detail inside face view of the
wall or arch illustrated in Fig. 1, and

Figs. 3 and 4 are each similar to Fig. 1,
but show modifications of the invention. _

When the invention is employed for the
construction of a so-called flat furnace arch,
the tiles, as 11, 12, 13, 14, of which the arch

1s composed are preferably arranged in par-
allel rows with a separate metal beam, as
15, 16, for supporting the tiles of each row.
As shown, each of the beams 15, 16, com-
prises an upright web 17 and foot flange.
18, and each of the tiles 11, 12, 18, 14, is pro-
vided in its upper portion with a T slot 19

.into which the lower portion of the web

17 and foot flange 18 of the corresponding
beam is entered by endwise movement of
the tile along the web.

To avoid a continuous line of contact be-
tween the tiles of adjacent rows, each tile is
desirably formed with its T slot 19 at one
side of the mid-width of the tile whereby
the parts, as 20, 21, of each tile at the two

sides of the corresponding beam are of un-

equal width. In using tiles of this form,
the consecutive tiles, as 11, 12, in each row
are preferably arranged with their wider
portions, as 21, at opposite sides of the beam
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while the arrangement of the corresponding

tiles, as 13, 14, in the next adjacent row is
reversed in this respect. A broken or inter-
rupted line of contact 22 is thus provided
between the tiles of adjacent rows. Fur-
thermore, to provide a better contact be-
tween the meeting faces of the correspond-
ing tiles, as 11 and 13, of adjacent rows, the
sald meeting faces of the tiles may be
formed of a complementary irregular out-
line, as at 23. '
Conduction of heat to the supporting
members, as 15, 16, and to the outer or up-
per surface, as 24, of the furnace wal: or
arch may be greatly reduced by forming
the outer or upper part of the wall or arch
from an insulating material. For this pur-
pose blocks pressed from a diatomaceous
earth, such as kieselguhr, may be employed,
but as such blocks are not sufficiently dura-
ble at high temperatures to serve as a fur-
nace lining, a refractory or abrasion resist-
ing mesicrial should then be employed in
the corrtruction of the inner or under por-
tion of the wall or arch. ‘As shown in Fig.
1, each tile, as 11 and 13, comjrises upper
and lower blocks 25, 26, with the upper
block 25 formed from the said heat ins.ulat~
ing material while the lower block 26 will be
formed from one of the usual refractory
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materials, such as fire clay, although car- .

borundum may be used for the lower block
26 when resistance to abrasion is particular-
ly desired. . The material used for the re-
fractory blocks may also be selected with
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reference to its ability to reflect, radiate or
absorb heat. In Figs. 1 and 2, the upper
and lower blocks 25, 26, are mechanically
connected as by being formed with interlock-
ing tongues and grooves 27, 28, upon their
meeting faces. :

In the form of counstruction illustrated in
Fig. 3, the two blocks, as 29, 30, from which
each tile, as 31 or 32, is composed, are per-

manently united by an adhesive bond. The .

construction is otherwise ‘the same as that
illustrated in Figs, 1 and 2, the blocks 29
being formed from the said leat insulating
material and the blocks 80 from refractory
material, the refractory material being of
the said abrasion resisting kind if desired.

In the form of construction illustrated in
Fig. 4, two layers 33, 34, of tile are em-
ployed. The tile 35 constituting the upper
or outer layer 83 are composed of insulating
material while the tile 36 constituting the
layer 34 are composed of refractory mate-
rial. .

If supporting beams, as 15, 16, are used,
the tile 85 are preferably engaged with these
beams in the manner already described with
reference to the tile 11, 12, 18, 14 illustrated
in Figs. 1 and 2, thereby providing relatively
off-set lines of contact 37, 38, between adja-
cent pairs of corresponding tiles in different
rOWS.

When the said heat insulating and refrag-
tory materials are employed in separate tiles,
the tile 36 constituting the refractory layer
34 may be interlocked with and supported
by the tile 85. As shown, the corresponding
tiles 85 of adjacent rows are each formed
with notches 39 having underhung walls 40,
whereby inwardly facing T slots 41 are pro-
vided between adjacent tiles of the outer
lIayer and the tiles 86 of the other layer are
each formed with a T head 42 for engage-
ment with one of the said T slots.

It will be observed that when the tiles 35
are formed to provide the relatively offset
lines of contact 37, 38, between the tiles of
adjacent pairs, the corresponding T slots 41
are likewise relatively offset. It therefore
follows that whatever opening may thus be
provided by looseness of fit of each T head
49 in the corresponding slot 41 extends in a
direct line only through the length of a sin-
gle tile and the corresponding openings be-
tween adjacent sets of tiles do not connect

to form a continuous passage for air cur-

rents or furnace gases. The employment of
heat insulating and refractory materials is
important in providing a durable construc-
tion without large losses of heat by condue-
tion through the wall or arch and radiation
from its outer surface while the arrange-
ment of tiles, regardiess of the character of
materials emploved therein. is likewise of
importance in preventing heat losses by the
passage of currents of air or furnace gases
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through the wall or arch. The invention is
not limited to the use of a single layer of
heat insulating material or of refractory
material. In this connection it may be ob-
served that the use of heat insulating mate-
rial for the tile 35 has a special application
when continuous ventilating passages are
avoided, for the cooling effect of the move-
ment of air currents through such passages
is not obtained.

Owing to the heat insulating character of
the blocks 25, 29, and tile 85, and the pro-
tection thus afforded to the beams 15, 16, the
invention may be employed for the construe-
tion of furnace walls and arches of irregu-
lar or unusual shapes heretofore believed
impractical.

I claim as my invention:

1. A furnace wall or roof comprising in
combination, two layers of blocks of differ-

«ent character with respect to their heat in-

sulating and refractory properties, the
blocks of one layer being of heat insulating
material and the blocks of the other layer
being of refractory material and having
portions interlockingly engaged with por-
tions of said heat insulating blocks and be-
ing supported thereon and covering the
same upon the inside of the furnace.:

2. A furnace wall or roof comprising in
combination, two layers of blocks of differ-
ent character with respect to their heat in-
sulating and refractory properties, the
blocks of one layer being of heat insulating
material and the blocks of the other layer
being of abrasion resisting refractory mate-
rial and having portions interlockingly en-
gaged with portions of said heat insulating
blocks and being supported thereon and
covering the same upon the inside of the
furnace.

3. A furnace wall or roof comprising in
combination, an outer layer composed of
compressed kieselguhr and an inner layer
composed of compressed carborundunm, the
carborundum layer having a portion inter-
lockingly engaged with a portion of the
kieselguhr layer and being supported there-
by and covering the same upon the inside of
the furnace.

4. A furnace wall or roof comprising, in
combination, two layers of different charac-
ter with respect to their heat insulating and
refractory properties arranged in inner and
outer layers, respectively and interlocked
mechanically, the outer layer being com-
posed of heat insulating material and the
inner layer being composed of abrasion re-
sisting refractory material. :

5. In a furnace wall or roof. in combina-
tion. inner and outer layers of blocks of heat
insulating and refractory materials, respec-
tively, the blocks of each layer being ar-
ranged in parallel rows and corresponding
blocks in adjacent rows of the outer layer
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being relatively offset in the "direction of

length of the rows, adjacent blocks in each’

row of the outer layer being notched to pro-
vide T slot openings between the blocks, the
said T slot openings in, adjacent rows of

‘blocks béing relatively offset in accordance

with the offset’ arrangement of the corre-
sponding blocks, and T heads formed on the
bllocks of the inner layer entering the said T
slots. ‘

* 6. In a furnace wall, ;é.rch or the like, in

combination. a plurality of laterally sep-
arated parallel beams; blocks of “heat insu-
lating material supported by the beams, each
block being engaged with one beam only and

completely covering the adjacent side of the.

beam, adjacent blocks supported by different
beams being provided -with companion
notches forming a T slot between the blocks,
and other blocks having T heads engaged
with the .said T slots, the last-mentioned
blocks being of refractory material.

7. In a furnace wall, arch or the like, in
combination, a plurality of laterally separat-
ed parallel beams, blocks of heat insulating
mateTial constituting one wall layer sup-
ported by the beams, each block being en-
gaged with ofie beam and extending at op-

~ posite sides of the same, and other blocks
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constituting a different wall layer each in-
terlocked with two of the first-mentioned
blocks between the beams, the second-men-
tioned blocks being of refractory material.
8. In a furnace wall; arch or the like, in
combination, a plurality of laterally sep-
arated parallel beams, blocks of heat insulat-
ing material constituting one wall layer sup-
ported by the beams, each block béing en-

~ gaged with one beam and extending at oppo- -

site sides of the same, adjacent blocks sup-

ported by different beams being provided

with companion notches forming a T slot
between the blocks and other blocks constitut-
ing a different wall layer each having a T
head engaged with one of the said T slots,
the second-mentioned blocks being of refrac-
tory material. © = = = - \

9. In a furnace wall, arch or. the like, in
combination, a plurality of laterally separat-
ed parallel-beams, blocks of heat insulating
material constituting one wall layer sup-
ported by the beams, each block being en-
gaged with one beam and extending at oppo-
site sides of the same in different amounts,
the wider parts of adjacent blocks on -the
same beam being at opposite sides of the
beam and the wider parts of adjacent blocks
on-different beams being extended in the
same direction, the said adjacent blocks. on
different beams being provided with com-
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panion notches forming a T slot between the
hlocks and other blocks constituting a differ-
ent wall layer, each having a T head en-
gaged with one of the said T slots, the sec-
ond-mentioned blocks being of - refractory
material. ‘

10. In a furnace wall, arch or the like, -
in combination, a plurality of metal beams .

constituting a supporting frame, and two-

layers of blocks of different character with
respect.to their heat insulating and refrac-
tory Properties, the blocks of one layer be-
ing of heat insulating material and being en-

-gaged with and covering one side of the"

beams and the blocks of the other layer be-
ing of refractory material and being con-
nected to the saic heat insulating blocﬁs
covering the same at the side remote from
the beams,

11. In a furnace wall or roof, the combina-
tion of block supporting beams, heat insu-
lating blocks supported by said beams and
serving to protect the same from the furnace
heat, and refractory blocks interlockingly

engaged with -said heat insulating blocks -
to form a refractory furnace lining sup- -

ported on the insulating blocks.

. 12. Asfurnace wall comprising, a plurality
of beams, insulating blocks interlockingly
engaged with said beams and entirely inclos-
ing the engaged parts of said beams, and re-
fractory blocks interlockingly engaged with
the insulating blocks and supported thereby,

said refractory blocks being adapted to com- -

pletely seal the wall surface and to absorb

-and reflect heat, said insulating blocks be-
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ing adapted to shield the beams from high -

furnace temperatures. - ‘ _
13. A furnace wall comprising a plurality
of layers of blocks, the layers having dissimi-

lar refractory and heat insulating character-

istics, each layer having portions interlock-

_ing with portions of the adjacent layers,

100

each.inner layer being supported on each -

‘adjacent outer layer, the innermost layer

having primarily refractory. qualities, the
outermost layer having primarily insulating
qualities. - -

14. In a furnace wall or roof, in combina-
‘110

tion, inner and outer layers of blocks, the
blocks of each layer being arranged in paral-
lel courses, and complementary interlocking
projections and notches formed in the
blocks of the two layers, such projections
and motches being arranged in an equally
spaced series in each course of blocks with

those of one course  offset from those of

the next adjacent course in the direction of
the length: of the courses. . -
N WILLIAM A. GILCHRIST.
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