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WATER WALL .

Application filed December 18, 1928.  Serial No. 326,736.

This invention relates to furnace walls
of the water cooled type.

It is now becoming a common practice to
associate tubes with the refractory walls of
furnaces, particularly in boiler installations,
and to circulate water or steam through the
tubes and thus to cool the wall sufficiently

© - to prevent it from softening or fusing under
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the action of the heat. Such walls are ordi-
narily referred to as water cooled walls even’
-though the fluid medium circulating through
the tubes may be steam.

The present invention has for its chief
object to reduce the expense of manufac-

5 ture of walls of this type and to facilitate

the making of repairs, while at the same
time providing a wall construction which
will give long and efficient service. _

In walls of this character it has usually
been found preferable to malke the face por-
tion of the wall of bricks of some highly
refractory non-metallic material. Silicon
carbide bricks are especially desirable for
this purpose. These highly refractory ma-
terials, however, are quite expensive, and it
is one of the objects of this invention, there-
fore, to devise a wall construction in which
these high priced refractories will be used
in an economical manner. The invention is
especially concerned with the construction
of the bricks and the means for holding the
bricks and tubes in their cooperative rela-
tionship to each other.

The nature of the invention will be read-
ily understood from the following descrip-
tion when read in connection with the ac-
companying drawings, and the novel fea-
tures will be particularly pointed out in the
appended claims. e ‘

In the drawings, o

Figure 1 is a front elevation of a portion
of a furnace wall constructed in accord-
ance with this invention;

Tig. 2 is a vertical sectional view substan-

7 tially on the line 2—2, Fig. 1; :

TFig. 3 is a perspective view of one of
the bricks used in the wall shown in Tigs.
1 and 2; C ,

Figs. 4, 5 and 6 are sectional views on
the lines 4—4, 5—5 and 6—6, respectively,

“consists of three sections, a front section A

‘1 and 2-jthat in the illustrative embodiment

Fig. 2, the illustration of the bricks, how-
ever, being omitted from Figs. 4 and 5;
~Fig. 7 1s a front elevation of the clamp
construction shown in Fig. 6; . o
~ Fig. 8 is a rear elevation of the brick 55
shown in Fig. 8; - - : :
Fig. 9 is a sectional view on the line 9—9,
Fig. 9; A
Fig. 10 is an angular view, partly in sec-
tio?fOf a modified construction of furnace
wall; : : o
Fig. 11 is a vertical sectional view of an-

S
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_other modification; - '

‘Tig. 12 is a side view showing a bracket .
construction which can be used in holding 65
the bricks in cooperative relationship to the '
tubes; Lo .

Fig. 18 is-a sectional view on the line

18—13, Fig. 12;

Figs. 14 and 15 are sectional views on the 7€
lines 14—14 and 15—15, respectively, Fig.
11, the bricks, however, being omitted
- Fig: 16 is a similar sectional view on the
line 16—16, Fig. 10; and : N
~ Fig. 17 is a side view showing another
form of bracket construction. SN
_ Referring first to Figs. 1 and 2, the wall
construction there shown includes a series
of tubes 2 through which steam, water or
any other suitable fluid medium can be cir- &0
culated. In a boiler installation feed water
usually is circulated through these tubes
or they may be connected directly into the
circulating system of the boiler. ~The wall

[Ca 8
(24

composed of bricks and lying chiefly.in front
of the tubes, an intermediate section B also

‘composed of bricks and lying behind the
‘tibes, and a rear section C composed chiefly
- of heat insulating material. While the ma- 9

[
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terials used in these sections neccessarily will
vary somewhat with the requirements of in-
dividual  installations, the front section A
usually is made of highly refractory bricks,
silicon carbide being the preferred material,
while the intermediate section B~ can  be
made of less refractory material, fire clay
bricks. usually being satisfactory. B :
It will be seen from an inspection of Figs.

[l
[

30

[



10

15

25

30

35

40

45

50

56

d¢0

65

2

of the invention the bricks in the front sec-
tion A are arranged in vertical rows. Also,
that each row is divided into sections, each
section including a series of bricks 8 which
are duplicates of each other, another brick
4 at the upper end of said series, and a key
brick 5 at the lower end of said series. Bach
series constitutes what may be termed a
“wall unit” which is independent of the
other units. Each of these units or series
of bricks is supported on one member 6
of a bracket which is carried by one of the
tubes. As best shown in Figs. 2, 4, 6 and
7, each bracket comprises two members 6
and 7 clamped rigidly on the tubes by bolts
8-—8, both of these bracket members having
brick supporting surfaces which are inclined
toward the tubes. In order to avoid any
possibility of the brackets slipping on the
tubes, small lugs 9, Fig. 7, may be welded
to the tubes, the lower edges of the brackets
being rested on these lugs.

The details of construction of the bricks
3 are best shown in Figs. 2, 8, 5 and 8 from
which it will be seen that each of these
bricks has a main body portion @ which lies
chiefly in front of the tubes 2, and that a
reduced extension & projects rearwardly
from the body part ¢ and is provided with
curved surfaces at its oppesite edges to fit
between and against two adjacent tubes 2.
Both the upper and lower faces of the brick
are inclined at an acute angle to the front
face, the planes of the upper and iower faces
being approximately parallel, and at one end
of the brick the extension b is provided with
a portion ¢ which projects for a substantial
distance beyond the plane of the brick at
that end. At its other end the brick has a
notch &, Fig. 8, of suitable shape and di-
mensions to receive the projections ¢ of the
next vertically adjacent brick. It will be
clear from an inspection of I'ig. 2 that the
projection ¢ of one of the bricks 3 fits into

the notch ¢ of the next vertically adjacent

brick and lies behind the main body portion
of said adjacent brick. This construction
interlocks the bricks with each other. The
uppermost brick 4 of each series of bricks

~is similarly interlocked with the brick 3

immediately below it and is provided in its
upper edge with a groove or notch f to re-
ceive a flange 10 which projects downwardly
from the lower side of the bracket member
6. The lowermost brick 5 in each series is
not interlocked with the brick above it but
is provided with upper and lower faces in-
clined rearwardly at substantially the same
angle as the upper and lower faces of the
bricks 8 and 4. This angle agrees with the
upper surface of the bracket member 6
Consequently, while the bricks in-this con-
struction are not interlocked with the tubes,
all of the bricks in each series tend to gravi-
tate toward the tubes and are held by grav-
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ity in contact with the tubes, due to the con-
struction of the brackets and the shapes of
the bricks. At the same time all of the
bricks, except the key brick 5, are inter-
locked with each other so that they can
only be removed from the wall by a rela-
tive movement of the bricks paralle! to the
front face of the wall and to the tubes.

Normally the key brick 5 locks the other

bricks of the series against such movement.
This brick can, however, be readily slipped
out of the wall at the fire sids thereof, and
it then permits the bricks 8 and 4 to drop
far enough to releass the uppermost brick
4 from the flange 10. These bricks 8 and 4
can then be lifted out of the wall.

This is a great convenience in making re-
pairs since it permits the replacement of
any broken or worn out brick while work-
ing at the fire side of the wall, and such re-
placement requires the removal of a wvery
few bricks only immediately above or below
the brick to be replaced. The intermediate
and rear sections of the wall remain entirely
undisturbed. In placing the bricks in the
wall either initially or i making repairs,
the bricks 3 and 4 of any individual servies
are placed against the tubes and then lifted
and held in an elevated position with the
flange 10 entered in the slot # of the upper-
most brick 4, while the key brick 5 ig slipped
into place between the lower brick 8 and the
bracket member 6 which supports that par-
ticular series.

The main body, or at least a very substan-
tial part of the front face of the wall, is
made in the manner above described. T
ally the tubes 2 are comnecied to a header
at one end of the water cooled section of
the wall, and in order to make provision
for the expansion and contraction of this
part of the wall a supplemental wall section
is provided at the region where the tubes
curve outwardly through the wall. Thig
supplemental wall may be used at either the
top or bottom, depending upon the nature
of the construction, but is shown in Figs. 1
and 2 at the bottom of the water cooled sec-
tion. The supplemental wall comprises wall
units each consisting of a shorf series of
bricks alined with the rows of bricks above
referred to, each such series, as shown, con-
sisting of an upper brick 12, a lower brick
13, and an intermediate or key brick 14.
Bach upper brick 12 is interlocked with and
held to the tubes by the flange 10 of a

bracket member 6 in the same manner that

the bricks 4 are supported. Each of the
lower bricks 13 is supported by a bracket
member 15, which is clamped to the curved
portion of one of the tubes, this bracket
member having an upwardly inclined lip
16 at its forward edge which enters a. cor-
respondingly inclined slot formed in-the
brick 13. The key brick 14 has inclined
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upper and lower surfaces eﬁga’ging"‘ corre-
spondingly inclinéd faces on the upper and
lower sides, respectively, of the bricks 13

“and 12 so that it is held by gravity in its op-

erative position in the wall. By drawing
this brick out of the wall the upper brick 12
may then drop far enough to be. released

from the flange 10, and the brick 13 also may

be removed from the bracket 15.

- The supplemental wall is made up -oi
these units each -consisting of a ‘series of
three bricks 12, 18 and 14, this entire sup-
plemental section being supported by the
tubes themselves. - . Co
~-The bricks 18 are located in vertical over-
lapping relationship to a stationary’ wall
section 17, Figs. 1 and 2, a substantial space
being left between the adjacent horizontal

surfaces of: the stationary wall section 17-

and the supplemental -wall section so that
these surfaces can approach or recede from

~cach. other, the. vertical surface 18, Fig. 2,
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of the supplemental wall Section sliding on
the vertical wall surface 19 of ‘the stationary
section and preventing any serious air leak-
age through the ‘wall, notwithstanding the

changes in relationship between the two
wall sections. The bricks 13 are also -over-

lapped one upon the other, as shown in Fig.
9, to close the joints between them. This
supplemental  wall section is usually re-
quired at one end only of each water cooled
wall section.

of any suitable construction. Preferably,
however, it is quite similar to the construc-
tion of the front section A, although usually
made of less refractory material.. It is of
advantage to make this intermediate section
in units, as in the case of the front section,
each unit comprising a series of bricks 20,
Tig. 2, interlocked with each other and hav-

ing upper and lower surfaces inclined: to--

ward the tubes 2. The lowermost brick in
cach serieg rests on a bracket member 7, and
a key brick 21 is used in this instance at the
upper end of the series. It will be clear
from an inspection of Fig. 2 that if the key
brick 21 is slipped out of the wall the bricks
20- ean then be moved upwardly out of in-
terlocking engagement with each other and
removed from the wall, these bricks having
parts which interlock with each other ver-
tically in the same manner that the projec-
tions ¢ interlock with adjacent bricks of the
front section A. Obviously, if desired, the
bricks of the intermediate section B could
be made of the same shape and held to the
tubes in the same manner as in the front
section A. In both cases, however, the
bricks tend to gravitate into contact with
the tubes and are held against the tubes by
gravity. : '

The heat insulating section C is made of

_considerable thickness and may consist, for

3

‘example, of layers of magnesia backed up

and held in-place by a sheet metal shell 22,
or the shell may be made of plates of non-
metallic but rigid material, some of the non-
combustible boards on the market being suit-
able for this purpose. In either event it is
preferable to use stay strips 23 of metal at-

70

the back of the shell and these strips may be

secured in place by bolts ‘24 - projecting
through them and threaded into the up-

bracket member 7. »

Tt will now be appreciated that the wall
construction provided by this invention is’
economical to manufacture and install, the
labor of laying up the wall being greatly
facilitated by the means provided for sup-
porting the bricks and by the construction
of the bricks themselves. Since the bricks
used at the fire side of the wall, or in other
words, the front section A, need not extend

hackwardly beyond.the center lines of the

tubes, an economical use is'made of the high

‘priced highly refractory materials, such as

silicon carbide:. Repairs, also, can be made
very-easily, as above explained, and the fact
that the repairs to the front section of the
wall can be made from the fire side of it
without disturbing the intermediate or rear

‘sections of the wall is an important prac-

tical advantage, particularly since it is the
front section of the wall which is subjected

~ to the disintegrating action of the flame and
The intermediate wall section B may be:

excessive temperatures created in the com-
bustion chamber. This front section or lin-
ing, therefore, may have to be renewed sev-

standing flange 25 formed at the end of each

80"
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100

eral times before it is necessary to renew the

intermediate wall section. :
Figs. 10 and 16 show a wall similar to that
illustrated in Figs. 1 and 2 but in which a -
different bracket construction is employed.
In this arrangement the brackets consist of
channel bars 30 arranged horizontally, the
flanges being cut out at regular intervals to
receive the tubes, as clearly shown in Tig. 16.
The tubes are clamped to the channel bars
and held in the seats so provided, by U-bolts
31.. Bracket members 32 having upwardly
inclined brick supporting parts are bolted,
riveted or welded to the upper flanges of the
channel bars, and additional bracket mem-
bers 88 are similarly secured to the lower
flanges of the channel bars. These bracket
members cooperate with the bricks 5-and 4,
respectively, in- the same manner that the
parts 6 and 10 cooperate with these bricks
in the construction shown in Figs. 1 and 2.

The channel bar, however, is of advantage -

in holding the tubes rigidly spaced from
each other. TLugs 9 similar to the lugs
shown in Fig. 7, may be welded on the tubes

_to prevent any possibility of the channel

bars slipping.
In this construction a special brick 35 is
used between the uppérmost brick 4 of each

106

—

10

115

120

125

130 .



10

15

20

40

vl

e

o0

4

series and the key brick 5 of the next series
above, this special brick being held against
the tubes by gravity, as are the other bricks.

A supplemental wall section of a slightly
different construction is shown in Iig. 10
and is located at the region where the tubes
curve outwardly away from the wall. This
supplemental wall is divided into units, as
In the construction previously described,
each unit comprising an upper brick 36 held
in place by the flange 33, a lower brick 37
supported by a bracket 38’ rigid with one of
the tubes, and an intermediate key brick 39.
The stationary wall section includes bricks
38 located in overlapping relationship to the
lower bricks 87, and a packing 40 of asbes-
tos or equivalent material is 1nterposed be-
tween the overlapping portions of the bricks
37 and 38.

Tigs. 11, 14 and 15 show a further modi-
fication. In the uppor part of Fig. 11 it will
be observed that the bricks 41—41 which are
held to the tubes by brackets are interiocked
with bricks 4249, the latter bricks being
held in interlocking relationship to the bricks
41 by a central key brick 43,

The lower part of Fig. 11 and Figs. 14
and 15 show a different bracket construction
which includes a channel bar 44 extending
horizontally across the backs of the tubes
and brackets 45 at the fronts of the tubes,
each bracket being secured to the channel
bar by a bolt 46. The brackets are curved
to fit between and against two adjacent tubes
so that this construction clamps the tubes
securely to the channel har and holds the
tubes in spaced relationship. Fach bracket
also has an inclined upper flange 47 to sup-
port the bricks at the face of the wall and
a lower flange 48 to hold the brick 4 in po-
sition. Angle bars 49 and 50 are weldod,
riveted, or otherwise secured to the flanges
of the channel bar 44 to support the bricks
of the intermediate section of the wall.

Tig. 12 shows a bracket construction sim-
ilar to that illustrated in Figs. 10 and 16,
but in which: the channel bars 30 are secuved
to upright angle bars 51. These angle barg
may be used to take part of the weight of
the bricks, if desired, and serve, also, to hold
the channel bars spaced properly in the
event that the U-bolts 81 stretch or expand
sufficiently to become loosened. :

Iig. 17 shows an upright angle bar 51 used

i in the same relationship to the bracket con-

struction shown in Figs, 11, 14 and 15.

While I have herein shown and described
preferred embodiments of my invention, it
will be understood that the Invention may
be embodied in a variety of forms without
departing from the spirit or scope thereot.

Having thus described my invention, what
I desire to claim as new is:

1. In a furnace wall, the combination of a
series of upwardly extending tubes, refrac-

1,912,913

tory bricks located in protective relationship
to said tubes at the fire side thereof, addi-
tional bricks at the opposite side of said
tubes, and brackets on the tubes for support-
ing all of said bricks, said bricks at the fire
side of the wall resting one on another and
having surfaces inclined toward the tubes
to cause the bricks to gravitate toward the
tubes. :

2. In a furnace wall, the combination of
a series of upwardly extending tubes, refrac-
tory bricks located in protective relationship
to said tubes at one side thereof, additional
bricks at the opposite side of said tubes, and
brackets on the tubes for supporting all of
said bricks, said bracket having brick sup-
porting surfaces inclined toward the tubes
and the bricks resting one on another and
having similarly inclined surfaces, whereby
the bricks at both sides of the tubes tend to
gravitate toward the tubes.

3. In a furnace wall, the combination of
a series of upwardiy extending tubes, bricks
ot highly reiractory material associated with
said tubes at the fire side of the tubes and
I protective relationship to them, bracket
members rigid with said tubes for support-
ing said bricks in their operative positions,
additional bricls of less refractory material
located at the rearward side of the tubes,
and bracket members vigid with the tubes
for supporting the latter bricks, each of said
bracket members having brick supporting
surfaces inclined toward the tubes whereby
the bricks will tend to gravitate toward the
tubes.

4. In a furnace wall, the combination of a
series of upwardly extending tubes, rvefrac-
tory bricks located in protective relationship
to saud tubes at one side thereof, additional
bricks at the opposite side of said tubes,

vackets on the tubes for supporting all of
said bricks, a shell at the rear side of said
wall, and {astening devices connecting said
shell to said brackets and serving to hold
the shell in gpaced relationship to said tubes.

5. In 2 furnace wall, the combination of
ies of upwardly extending - tubes, re-
fractory bricks closely associated with said

tubes, brackets on said tubes supporting said
bricks, another wall section at the rear of

3}
sa

 bricks, and a shell secured to said brack-
ets and backing up said rear section.

6. In a furnace wall, the combination of a
series of upwardly extending tubes, refrac-
tory bricks closely associated with said
tubes, brackets on said tubes supporting said
bricks, and a shell at the rearward side of
said wall, said shell being anchored to said
brackets.

7. In a furnace wall, the combination of a
series of upwardly extending tubes, refrac-
tory bricks closely associated with said
tubes, brackets on said tubes supporting said
bricks, a shell located at the rear of the brick

70

80

85

90

95

160

110

120

130



10

15

20

25

30°

35-

40

45-

50

55

60

65-

1,912,913

section of the wall but spaced therefrom,
means for anchoring said shell to said brack-
ets, and refractory heat insulating material
held between: said shell and said brick wall
section. - '

8. In a furnace wall, the combination of
a series of upwardly extending: tubes, re-
fractory bricks closely associated with the
tubes, said bricks being arranged In Trows
extending parallel to the tubes and each row
including a series of bricks resting one on
another, brackets on: the tubes supporting
the several series of bricks, and: other brack-

ets on- the tubes engaging the uppermost.

bricks of said series and holding them
against movement away from the tubes, the
intermediate bricks of the series being held:
in their operative positions by their engage-
ment with each other. o :

-9, In a furnace wall, the combination of a
series of upwardly extending tubes, refrac-
tory bricks closely associated with the tubes,

said bricks being arranged in rows: extend-

ing parallel to the tubes, brackets on the
tubes supporting the several series of bricks,
and other brackets on the tubes engaging
the uppermost bricks of said series and hold-
ing them to the tubes, the intermediate
bricks of said series resting one on: another
and having upper and lower surfaces in-
clined toward the tubes whereby they are
held in their operative positions by gravity.

10. In a furnace wall, the combination of

a series of upwardly extending parallel -ag :
the tubes, the bricks of each series being

tubes, bricks arranged in rows parallel to

said tubes and closely associated with them,.
the bricks in each row resting one on an-

other and having inclined faces serving to

cause the bricks to gravitate  toward the

tubes, and brackets supported solely by said
tubes and each serving to support a series
of bricks in one of said rows, each series of
bricks including a key brick adapted to be

removed from the wall but normally coop-

erating with said brackets to lock the other
bricks of the geries in the wall, said other
bricks of each series being removable from
the will when the key brick has been re-
moved. B S -

11. In a furnace wall, the combination of
4 series of upwardly extending parallel
tubes, bricks arranged in rows parallel to
said tubes and closely associated with them,
the bricks in each row resting one on another
and having inclined faces serving to cause
the bricks to gravitate toward the tubes, and
brackets supported: solely by said tubes and

each serving to support a series of bricks in

one of said rows, the bricks of each series
being interlocked with each other, and a key
brick in each series for holding the other

bricks in their interlocked relationship, said:
key brick being mounted for removal from .
‘the ‘wall and when so removed permitting

5

the other bricks to be unlocked from each
other and removed. :

-12. In a furnace wall, the combination of
a series of upwardly extending parallel
tubes, bricks. arranged in rows parallel to
said tubes and closely -associated with them,
the bricks in each row resting one-on another

70

and having inclined faces serving to cause -

the bricks to gravitate toward the tubes, and
brackets supported solely by said tubes and
each serving to support a series of bricks in
one of said rows, the inclined faces of said
bricks in engagement with each other having

75

abrupt shoulders which interrupt said faces.

and fit against each other, whereby each

.brick is locked in ‘position by an adjacent
‘brick but may be unlocked by a movement -
parallel to- the face of the wall, and a key

brick in each series locking the other bricks
against said unlocking movement but itself
mounted for removal from the wall at the

“fire side thereof.

13. In a furnace wall, the combination
of a series of upwardly extending parallel
tubes, refractory bricks closely ‘associated
with said tubes in -protective relationship
thereto and arranged in rows extending
parallel to the tubes, each row including a
series of bricks resting one on another, a
bracket supporting each series of bricks, each
bracket being mounted on one of said tubes,
additional brackets engaging the uppermost
bricks of said series and holding them
against movement transversely away from

held in their positions in the wall by their
engagement with each other and with said
brackets, and a key brick in each series

normally cooperating with the brackets to-

lock the other bricks of the series in the
wall but being itself mounted for removal

‘from the wall and when so removed permit-

ting the other bricks to be removed. ‘
14. In a furnace wall, the combination of
a series of upwardly extending parallel

tubes, refractory bricks closely associated

with said tubes in protective relationship
thereto and arranged in rows extending

- parallel to the tubes; each row including a
series of bricks resting one on another, a

bracket supporting each series of bricks, each

bracket being mounted on one of said tubes,:

another bracket engaging the uppermost

brick of -each series and holding- it in posi-’

tion, the endmost bricks of each series being
held. in their operative positions by the
brackets, and each of the other bricks of each
series being locked in position by an.adja-

“cent brick of the same series but being con-
‘structed to be unlocked from each other by

a movement parallel to the face of the wall,

and a key brick in each series mormally
holding the other bricks of the series against -
said unlocking movement but itself mounted:
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6

for removal from the wall at the fire side
thereof.

15. In a furnace wall, the combination of
a series of upwardly extending parallel
tubes, refractory bricks closely associated
with said tubes in protective relationship
thereto and arranged in rows extending
parallel to the tubes, ecach row including a
series of bricks resting one on another, a
bracket supporting each series of bricks,
each bracket being mounted on one of said
tubes, another bracket engaging the upper-
most brick of each series and helding it in
position, the brackets on which the several
series of bricks rest having upper rearward-
ly inclined surfaces to support the bricks and
the bricks having similarly inclined surfaces
whereby the bricks of the series tend to
gravitate toward the tubes.

16. In a furnace wall, the combination of
a series of upwardly extending parallel
tubes, refractory bricks closely associated

with said tubes in protective relationship:

thereto and arranged in rows extending par-
allel to the tubes, each row including a series
of bricks resting one on another, a bracket
supporting each series of bricks, each bracket
being mounted on one of said tubes, another
bracket engaging the uppermost brick of
each series and holding it in position, the
lower bracket supporting each series of
bricks having an upper rearwardly inclined
surface and the bricks being provided with
similarly inclined surfaces whereby they
tend to gravitate toward the tubes, and each

of said upper bracket having an interloclk-

ing engagement with the uppermost brick
in the series from which the brick can be
released only by a relative movement of the
bracket and brick longitudinally of the
tubes.

17. A brick for furnace wall construction
comprising a body of refractory non-metai-
lic material having a reduced rearwardly
xtending portion provided with curved
faces near the opposite edges thereof to fit
against two adjacent tubes, and a front face
portion lying in front of said curved faces,
the upper and lower end faces of said brick
being inclined rearwardly in approximately
parallel planes, and said rearward exten-
tion having a part at one end thereof pro-
jecting vertically for a substantial distance
beyond the inclined plane at its end of the
brick.

18. In a furnace wall, the combination
of spaced tubes for carrying a fluid medium,
said tubes being curved outwardly from the
furnace at the lower part of said wall,
upper and lower sets of brick supporting
brackets on the tubes at said curved por-

tion, a plurality of courses of bricks located.

between said brackets in protective relation-
ship to the tubes, one of said courses con-
sisting of key bricks for locking other

1,912,913

courses of bricks to said brackets in such
a manner that the removal of said key
bricks releases cne of the other courses of
bricks from the brackets, the bricks in the
lowermost course having downwardly pro-
jecting faces, and a stationary wall below
said curved portion of the tubes, said down-
wardly projecting faces of the bricks being
in slidable engagement with approximately
upright surfaces of said stationary wall for
effecting a gas seal while permitting expan-
sion and contraction of the wall.

19. In a furnace wall the combination of
a series of upwardly extending tubes; re-
fractory bricks located in protective rela-

.tionship to said tubes at the fire side thereof,

means for holding said bricks in their oper-
ative positions including brackets spaced

longitudinally of the tubes, said brackets

having upwardly inclined surfaces on which
the bricks rest and on which said bricks
tend to gravitate toward the tubes and mesns
rigid with the tubes for holding the brack-
ets in spaced relationship.

20. In a furnace wall the combination of
a series of upwardly extending tubes, re-
fractory bricks located in protective rela-
tionship to said tubes at the five side thereof,
means for holding said bricks in their oper-
ative positions including brackets spaced
longitudinally of the tubes, said brackets
having upwardly inclined surfaces on which
the bricks rest and on which said bricks
tend to gravitate toward the tubes and mem-
bers welded to the tubes for maintaining
the brackets in spaced relationship.

21. In a furnace wall the combination of
a series of upwardly extending spaced tubes,
channel bars spaced lengthwise of said tubes
and extending transversely to the tubes and
serving to maintain the tubes in spaced re-
Iationship to each other, the flanges of said
bars being recessed to receive the tubes,
means for holding said tubes to said bars
with the tubes located in said vecesses,
blocks protecting said tubes, and means. for
supporting said blocks in their tube pro-
tecting positions including brackets secured
to both the upper and lower flanges of said
bars, said brackets having flanges to en-
gage sald blocks.

22. In a furnace wall, the combination
of a series of upwardly extending paiallel
tubes, refractory bricks closely associated
with said tubes in protective relationship
thereto and arranged in rows extending par-
allel to the tubes, each row including a series
of bricks resting one on another, a bracket
supporting each series of bricks, each
bracket being mounted on one of said tubes,
another bracket engaging the uppermost
brick of each series and holding it in posi-
tion, the endmost bricks of each series being
held in their operative positions by the
brackets, and certain of the other bricks of
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- each series being locked in position by an
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adjacent brick of the same series but being
constructed to be unlocked from each other
by ‘a movement parallel to the face of the
wall.

28. In a furnace wall, the combination of

" spaced upwardly extending tubes for carry-
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ing a fluid medium, blocks closely associated
with said tubes and protecting the tubes ab
the fire side of the main body of the wall,
sald tubes being curved outwardly away
from the wall at the region along the lower
part of said wall, a supplemental wall sec-
tion associated with the tubes at said region,
said supplemental section including a"plu-
rality of courses of blocks located in pro-
tective relationship to the tubes, upper and
lower sets of supporting members carried
by the tubes for holding certain of said
courses of blocks in their operative positions,
and key  blocks located between the latter
courses to lock them in cooperative relation-
ship to their respective supporting members,
said key blocks being removable from the
wall at the fire side thereof. '

24. In a furnace wall, the combination of
spaced upwardly extending tubes for carry-
ing a fluid medium, blocks closely associated
with said tubes and protecting the tubes at
the fire side of the main body of the wall,
said tubes being curved outwardly away
from the wall at the region along the lower
part of said wall, a supplemental wall sec-
tion associated with the tubes at said region,
said supplemental section including a plu-
rality of courses of blocks located in pro-
tective relationship to the tubes, upper and
lower sets of brackets spaced from each other
and secured to said tubes for holding upper
and lower courses of blocks in said supple-
mental wall-gection in .their operative posi-
tions, and key blocks cooperating with ‘the
latter courses to lock them against removal,
said key blocks being removable from the
wall at the fire side thereof to release the
blocks in said courses, the connection: be-
tween the blocks so released and . said
brackets being such that they may be disen-

gaged from the brackets by movement in a.

direction generally parallel to the tubes after
the key blocks have been removed.

95. In a furnace wall, the combination of"

spaced upwardly extending tubes for carry-

ing a fluid medinm, blocks closely. associated

64

with said tubes and protecting the tubes at
the fire side of the main body of the wall,
said tubes being -curved outwardly asway
from the wall at the region along the loweér

‘part of said wall, a supplemental wall sec- -

tion asscciated with the tubes at said region,
said supplemerital section including -a plu-

‘rality of courses of blocks located in pro-
tective relationship to the tubes, upper and

lower sets of brackets spaced from each

i other and secured to said tubes for holding

7

upper and lower courses of blocks in said
supplemental wall section in their operative

positions, the upper brackets having down-
wardly extending flanges to lock the upper
course of blocks in position, and the lower
brackets having upwardly extéending flanges

“to lock the lower course of blocks in their

operative positions, aiid a course.of key
blocks between said upper and lower courses

for holding the latter courses in locking®

relationghip to their respective flanges, said
key blocks being removable from the wall at
the fire side thereof. : ‘

26. In a furnace wall, the combination of

ing a flud medium, said tubes being curved

70

spaced upwardly extending tubes for carry-- 80

outwardly away from the furnace at the

lower part of said wall, a Jower set of block
supporting brackets on sald tubes at said

lower part- of the wall, an upper set of-

block supporting brackets on said tubes
above said. lower set, a plurality of courses
ot blocks located between said brackets at

the fire sides of the tubes and in protective
-rvelationship o said tubes, one of said courses

‘83
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consisting of key blocks for locking the other -

courses of blocks to said brackets in such.a
manner that the removal of said key blocks
releases omne of the other courses of blocks
from its respective set of brackets. ,

27. In a furnace wall, the combination of
spaced tubes for carrying a fluid medium,
gaid tubes being curved outwardly from the
furnace at the lower part of the wall, brick
supporting brackets on the tubes at said
curved position, additional brackets on said
tubes but spaced from said first mentioned
brackets, and -a plurality of horizontal
courses of bricks supported by said brackets

-in- protective relationship to the tubes, one

of said:-courses consisting of key bricks re-
movable from the wall at the fire side there-
of but serving to lock the bricks of other
courses to the brackets, whereby the removal

“of the key bricks releases said other bricks

and permits their removal from the wall at
the fire side thereof. S :
28. In a furnace wall, the combination of
a series of upwardly extending spaced tubes,
bars spaced lengthwise of said tubes but ex-

“tending transversely to them: for maintain-

ing the tubes in spaced relationship to each
other, means for securing said tubes to said

bars, brackets secured to said bars, and

blocks -protecting - said tubes and held  in
their operative positions relatively to the
tubes by said brackets, said brackets having
flanges to engage said blocks.

29. In a furnace wall, the combination of
a series of upwardly extending spaced tubes,

‘channel bars spaced Iengthwise of said tubes
‘and extending transversely to the tubes and

serving to mantain the tubes in spaced re-

bars being recessed ‘to receive the tubes,
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130



5

19

15

ev ]
[=

-
[+

(%3
ot

60

65

8 1,912,913

means for holding said tubes to said bars
with the bars located in said recesses, blocks
located in protective relationship to said
tubes, and brackets secured rigidly to the
flanges of said bars, said brackets having .
flanges to hold the blocks in their operative

positions.
OSCAR NYGAARD.



