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My invention relates to heat transfer apparatus
and more particularly to refractory walls there-
for and to refractory units, elements or blocks for
use in such walls. While my invention is of gen-

5 eral application, it is particularly suitable for use
in heat transfer apparatus for heating, cracking,
or converting hydrocarbon oils. This applica-
tion is a continuation-in-part of my copending
application, Serial No. 729,173, filed June 6, 1934,
In accordance with my invention, certain of
the refractory walls of a heat transfer apparatus
comprise & plurality of refractory units, elements,
blocks, or a series of the same, loosely stacked ina
course to define a wall structure. By the term
15 “loosely stacked”, as used hereinafter in the spec-
ification and claims, is meant the stacking of the
units or blocks uniformly in contiguous relation-
ship to form a wall of conventional configuration
-without the use of the usual cement or other bind~
ing or bonding medium. However, in certain in-
stances, I have found it desirable to lay-the units
or blocks with fireclay, which serves to fill in any
{rregularities or imperfections in the blocks with-
out bonding or cementing the units to any ap-
preciable extent. Further, an appreciable clear-
ance or spacing is provided between the individual
units or blocks, preferably between the adjacent
vertical faces thereof, so that they have a sub-
stantially unrestrained .ut limited freedom of
motion to provide completely for the expansions
and contractions thereof occasioned by variations
in temperature within a wide range, incident to
the operation of the heat transfer apparatus. In
certain cases, it s permissible, and may be de-
sirable, to cement or otherwise bond the refrac-
tory units or blocks of a vertical series or tier,
allowing the vertical tiers substantially unre-
strained but limited freedom of motion with re-
spect to each other. The term “loosely stacked”
is employed herein to embrace all of the above de~-
scribed arrangements, Such a loosely stacked
structure is to be contrasted with the arrangé-
ments of the prior art in which refractory walls
are generally built of blocks or units bonded or
_cemented together into a single rigid structure
by means of cement or like bonding medium.

The units, elements, blocks, or tiers of the same
comprising the refractory walls of my invention
may be of fireclay or like refractory and heat-
insulating material, and preferably comprise
molded and heat-treated blocks. The units,
blocks, or tlers of the same, are provided with
interengaging or interlocking surfaces to maln-
tain them in proper alignment or position; more
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particularly, they may be provided with loosely
fitting projections and complementary recesses
extending longitudinally of the wall. By either of
the terms interengaging surfaces or “interlock-
ing surfaces”, as used hereinafter, is meant any
pair of complementary jrregular engaging sur-
faces effective to prevent relative lateral move-
ment of the blocks, such as complementary pro-
jections and Trecesses, complementary recesses
adapted to receive locking blocks or elements, and
the like; it is not limited to such engaging sur-
taces which are positively interlocked against any
relative movement, although, if desired, the con-
figuration of the complementary surfaces may be
such as to prevent substantial longitudinal, as
well as lateral movement,

The refractory walls of my invention may be
self-sustaining, without suxiliary support, or of
the “suspended” type, in which an auxiliary sup-
porting or bracing member or members engage
the wall at one or more spaced points to secure
it in its proper relationship in the heat transfer
apparatus. Further, the refractory wealls may
comprise two or more mutually supporting struc-
tures. In case the refractory walls are of the
suspended or mutually supporting type, the re-
fractory units comprising the walls are provided
also with engaging or locking surfaces normal to
the face of the wall, More particularly, a vertical
group or groups of units or blocks are provided
with locking recesses or projections disposed in
vertical alignment and an auxiliary supporting or
bracing member, such as a steel or other metallic
supporting member, engages each group of verti-
cally aligned recesses or projections, By the term
“supporting member” is meant 8 member which
engages the wall and braces or supports it from
lateral movement or collapse and which may or
may not, and preferably does not, carry any
.welght of the wall, which preferably rests directly
upon its foundations. )

‘While my invention is of general application to
any of the refractory walls of a heat transfer ap-
paratus, it is particularly suitable for embodi-
ment in a pair of mutually supporting bridge
walls dividing the apparatus into a plurality of
heating chambers, in connection with which my
invention will be specifically described.

For a better understanding of my invention,
together with other and further features thereof,
reference is had to the following description taken
in connection with the accompanying drawings
and its scope will be pointed out in the appended
claims.

In the drawings, Fig. 1 is a view in cross-sec-
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tional elevation of a heat transfer apparatus em-
bodying my invention in & pair of mutually sup-
porting bridge walls, the sectional view of the
walls being taken along the lines (—I of Fig, 2;

Fig. 2 is a plan view in cross-section of the
bridge wall structure of Fig. 1 taken along the
lines 2—2 of Fig. 1;

Figs. 3~11, inclusive, are detailed views of modi-~
fied forms of refractory units or blocks suitable for
use in the refractory walls of my invention.

Referring now to Fig. 1 of the drawings, there
is illustrated a heat transfer apparatus embodying
my invention and comprising three distinct zones
or chambers A, B, and C. The heating chambers
are defined by side walls 10 and i1, sloping roof
portions 12 and 13 joined by a horizontal roof por-
tion 14, and floor sections 15 and 6. These wall,
roof and floor sections may be of fire-brick or
qther suitable refractory material and are of con-
ventional type, comprising no part of my present
invention. A current of hot combustion gases is
discharged into the chamber A from one or more
firing muffles or combustion chambers (71 having
top plates and/or walls 18 of highly refractory
madterial, such as silicon carbide. The combus-~
tion gases are generated by supplying to the cham-
bers 17 suitable solid or Auid fuel, such as gas or
oil, through adjustable burners (9. The combus-
tion chambers 7 discharge into the chamber A
substantially above the floor, to make provision
for radiantly-heated floor tubes therebeneath, as
described hereinafter. Similarly, a current of
hot combustion gases is discharged into the cham-
ber B from one or more combustion chambers 20
having highly refractory top plates and/or walls
21 and supplied from adjustable burners 22. Dis-
posed in the chamber A, adjacent and beneath the
discharge of the combustion chambers 17, is a
heat-absorption structure, such as a bank of oil~
conducting tubes 23, receiving heat from the com-
bustion gases preponderantly or substantially
solely by radiation. Additional heat-absorption
structure, such as a8 bank of oil-conducting tubes
24, is disposed adjacent the sloping roof portion
12 of the chamber A to receive heat predominantly
by radiation, or by combined radiation and con-
vection. Similarly, in the chamber B, there is dis-
posed a double row of radiantly-heated floor tubes
25 and a bank of roof tubes 26 heated predomi-
nantly by radiation or by combined radiation and
convection.

The combined currents of gases from the cham-
bers A and B traverse the chamber C defined by a
pair of bridge walls 21 and 28. In the chamber C
are disposed a bank of oil-conducting tubes 29
heated preponderantly by convection from the
combined currents of gases flowing through the
chamber C. The lower end of the chamber C is
connected to a flue or stack, not shown. The
above-described general structural relationship of

the refractory walls,.chambers and heat-absorp- .

tion structures comprises 'no part of my present
invention, but is described and broadly claimed in
& copending joint application of mine and F, E.
Shelly, Serial No. 721,480, filed April 20, 1934,

The bridge walls 27 and 28 comprise a palr of
mutually supporting refractory walls embodying
my invention. Asshown more clearly in the cross-
sectional view of Fig. 2, each of the walls 27 and
28 is made up of a plurality of refractory units,
elements or blocks 30 and 31 loosely stacked in
single rows or courses one above the other, with-

out the use of bonding or cementing material, and

with an appreciable clearance or spacing there-

w
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between, to allow for unrestrained but limited
freedom of motion, providing for expansion and
contraction incident to the use of the furnace.
Each of the units or blocks 30 may-comprise a
molded refractory element of fireclay or other
suitable refractory’ heat-insulating material. As
shown in detail in Fig. 3, each of the blocks 30 is
provided with an inwardly extending recess or

. groove 30a at one end and a complementary pro-

jection or tongue 30b at the other end. The
complementary projections and recesses are also
provided with appreciable clearances there-
between to allow a limited freedom of motion
between the blocks. The blocks 31 are identical to
the blocks 30 with the exception that they are
provided with an additional engaging surface,
such as a projection or, as lllustrated, an inwardly
extending T-shaped or other locking recess 3ic.

10

15

Although it will be apparent that the relative

dimensions of the blocks 30 and 3f may be varied
within wide limits in accordance with the dimen-
sions and requirements of the refractory wall or
heat-transfer apparatus of which they form a
part, a block having the following dimensions (as
referred to Fig. 3) has found satisfactory appli-
cation:

Inches
I e e e e et e ————————— e e e 1134
P e e 12
O e 2
¢ RN 3
L O 17
e e e 234
Thickness_____ . _____ 2% or3

It will be noted that the axes of symmetry of the
blocks as a whole, and of the complementary re-
cesses 30a, 3fa and projections 30b, 31b are dis-
placed by a distance s in a direction away from
the recesses 31c. It has been found that such a
displacement increases the shortest distance be-
tween the recesses 31b and the recesses 3f¢c and
is thus effective materially to increase the strength
of the blocks 31. In the blocks having the dimen-
sions given above, this displacement s amounts
to 1% Inches. 3

As shown in Fig. 2 of the drawings, the blocks 31
are substituted for the blocks 30 at regularly
spaced intervals and the recesses 3ic of the verti-
cal groups of blocks 31 are in vertical alignment.
Engaging opposed vertically aligned recesses 3ic¢
are rigid tube supporting plates 33 which may be

.of the conventional form of the prior art but pro-

vided with end flanges 33a at opposite ends com-
plementary to the recesses 31c but affording a sub-
stantial clearance. The plates 33 are provided
with spaced apertures 33b through which the oil-
conducting tubes extend and by which they are
supported. These plates are effective mutually
to brace and support the walls 27 and 28 and re-
tain them in their proper relation in the furnace.
In case it {s desired to brace the walls 27 and 28 at
points more closely spaced than is required for
supporting the tubes 29, auxillary braces or sup-
porting members 32 may be provided, engaging
intermediate or, as shown, alternate opposed
vertically aligned recesses. The members 32 are
also provided with flanges 32a complementary to
the recesses 3lc. The braces 32 and 33 may be

. steel castings, fabricated structures, or any other

suitable rigid structures.
In order to provide a satisfactory junction

-with the end walls of the furnace and the sup-

porting structure, designated generally at 35 in
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units or blocks 34 of the refrac-
tory walls may comprise blocks molded into a
special form, or they may comprise blocks 30
which have been mutilated or cut into the desired
form.

With mutually supporting bridge walls 21 and
28 of the type described above, it will be seen
that the component refractory units or blocks
have an unrestrained but limited freedom of mo-
tion due to the above-mentioned spacing between
the blocks and to the clearances between the
complementary interengaging or interlocking
surfaces, and between the recesses and the sup-
porting or bracing members 32 and 33. This
individual unrestrained movement of the com-
ponent units or blocks prevents cracking or de-
formation of the bridge walls 21 and 28 which
might otherwise be occasioned by the high or
elevated temperatures occurring in such a heat-
transfer apparatus, and, at the same time, avoids
the use of auxiliary cooling means or of auxiliary
highly refractory protective structure. At the
same time, the dimensions of the walls 27 and
28, particularly their thickness, may be reduced
to a moderate value, for example, of the order
of 12 inches as contrasted with the self-support-
ing bridge walls of the prior art which have gen-
erally required @ thickness several times this
value. At the same time, such bridge walls may
be assembled most economically since they are
substantially self-aligning and require the use
of no bonding or cementing material. The inter-
engaging or interlocking projections and recesses
form an effective gas seal to prevent substantial
leakage of the combustion gases directly from the
chambers A and B into the chamber C without
passing over and heating the oil-conducting tubes
in the chamber C. In case fireclay 1s used in
the laying of the blocks to fill in frregularities, as
described above, it also aids in minimizing ges
leakage through the wall.

The operation -of the above-described heat-
transfer apparatus will be well-understood by
those skilled in the art, or may be found ex-
plained in detail in the above-mentioned Nash
and Shelly application. In brief, the oil to be
treated passes from the inlet through the bank
chamber C, receiving heat pre-
ponderantly or substantially solely by convection
from the combined. currents of combustion gases
from the chambers A and B, washing or sweep-
ing the tubes. The oil passes from the tubes 29
throigh the bank of floor tubes 23 disposed ad-

. jacent, but without the current of, the combus-

tion gases issuing from the chamber 11, In
this tube section the oil receives heat substan-
tially solely by radiation directly from the gases.
The oil then passes through the banks of roof
tubes 24 and 26 in which it may be heated pre-
ponderantly by radiation directly from the cur-
rents of gases passing through the chambers A
and B. In certain instances, an appreciable
amount of heat mi pe transfered to the banks of
tubes 24 and 28 by convection from the gases, al-
though, in the particular arrangement illustrated,
the transfer of heat by convection is minimized,
due to the approximate conformance of the walls
of the furnace structure to the natural stream-
line of the gases passing therethrough. Finally,
the oil 1s passed through the double row of floor
tubes 25 adjacent, put below the current of the
gases discharged from the chambers 28, receiv-
ing heat substantially solely by radiation. BY
independently adjusting burners 19 and 22, the

3

rates of heat transfer per unit area of heat ab-
sorbing structure and the temperatures pre-
vailing in the chambers A and B may be inde-
pendently determined in accordance with the
requirements of the particular oil stock being
treated. From the outlet of the bank of tubes
25, the heated oll stock may be passed through
any other suitable conversion, refining, cracking
or separating apparatus.

In Fig. 4 is shown & modified form of refrac-
tory unit or block 36 in which the axis of sym-
metry of the block coincides with that of the
complementary recess 36a and projection 36b.
This block is somewhat simpler than the blocks
30 and 31 and may be satisfactory in certain in-
stallations, especially where the mechanical
strength of the plocks or units is higher than re-
quired in the particular installation.

A modified form of block or unit 37 is shown in
Pig. 5 having interlocking surfaces comprising
dovetailed recesses 37a and complementary pro-
jections 31b. In Fig. 6 the block 38 is provided
with complementary lobe-shaped ' recesses 38a
and projections 380.

In the block 89 shown In PFig. 7, the horizon-
tally extending complementary projections 390
and recesses 39a are supplemented by vertically
extending complementary recesses 89¢ and pro-
jections 389d providing interlocking or engag-
ing of the blocks both between their top and bot-
tom faces, as well as between their end faces, as
in the previously described modifications.

In the form of refractory block shown in Figs.
8 and 9 each of the blocks 40 is provided with
similar recesses 4%a in opposite ends which re-
ceive g fire brick or other refractory unit 42 pref-
erably of standard dimensions; for example, 22
inches by 41, inches. Certain of the blocks, such
as blocks &1, are provided with locking recesses
41b, as in the preceding forms. While these
blocks may have any dimensions suitable to a
particular installation, a block having the fol-
lowing dimensions has peen found satisfactory:

Inches
Ml oo mm e mmmmmmem =S = oo 12
Bl e e mmm———smmmmm e mm s 12
O e e e emmmmmm e mamm—m—mmemmmmo=s oo 2%
Do cmmmmmmmmmmmmmmmmSSomSmTmoTomeT 2%
Thickness oo ccmmmmmmm===—mm==m======""" 3

The refractory blocks 43, 44 of Figs. 10 and 11
are like those of Figs. 8 and 9 with the exception
that the interlocking refractory block 42 is dis-
posed with its iongitudinal axls normal to the
course or axis of the wall, rather than parallel
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As before, the recesses 43z and #4a in the ends of
the blocks 43 and #4, respectively, are comple-
mentary to the blocks 42 but sllow a limited
freedom. of unrestrained motion to care for nor-
mal expansion and contraction of the wall struc-

ture. The blocks 43 of Figs. 10 and 11 may have
the following dimensions:

Inches
M e e m e = e = 12
B e e e S 12
O e oo S 135
Do mmmmmmmmmmmmmmmmmmmommmsossmeosos 43,
Thickness . cc—ccmmmm=mm=mm—============== 3

The structures of Figs. 8 to 11, inclusive, have
a number of distinct advantages over the preced-
ing modifications. A large percentage of the
total volume of the wall structure is composed
of standard fire bricks, the cost per unit volume
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of which is of the order of one-half that of the

special forms in which the other blocks are con-

structed, thereby materially reducing the total

‘ cost of the furnace wall structure. In addition,

~ 5 the projections in the blocks or units of Figs. 1
to 7, inclusive, increase the difficulty of packing
or crating the blocks for shipment and increase
the liability to breakage. Furthermore, with the
construction of ¥Figs. 8 to 11, inclusive, there is

10 no right-handed or left-handed block, but the
blocks are symmetrical ahout their transverse
axis, which somewhasat simplifies the laying of a
furnace wall. _

It will be noted that the blocks of Fig. 8 are

15 composite in formm. The bodies of the blocks 40,
41 are composed of a refractory substance of very
low thermal conductivity, constituting essentially
a heat insulating medium. For example, the
body of these blocks may be a refractory made

20 from ordinary fireclay in which there is produced,
mechanically or otherwise, a very high perceniage
of minute voids resulting in a porous block weiizh-
ing from one-half to one-third less than the ordi-
nary refractory block; such a refractory is com-

25 mercially available as Harbison-Walker refrac-
tory No. 111, Or, the bodies of the blocks 40, 41
may comprise a diatomaceous earth, either nat-
ural or calcined, and commercially available as
Silocell. Other equivalent refractories of high

30 heat insulating characteristics may be used for
this purpose. A refractory wall structure con-
structed of such blocks will withstand the tem-
peratures ordinarily encountered by & heat trans-
fer apparatus of the type to which my invention

35 relates, but tends to be destroyed or eroded by
the drive of the flame or combustion gases when
directed on the wall structure, as in the arrange-
ment of Fig. 1. In order to protect the bodies
of the blocks 40, 41, they are faced with slabs

40 40c, 4lc, respectively, of refractory material such
as silicon carbide, refractory material similar to
that of which the blocks of the structures of Fig.
2 to 7, inclusive, are constructed, or equivalent
refractory material, cemented or bonded by a

45 layer of high temperature or refractory cement
45. The blocks of Fig. 8 are included in a fur-
nace structure as, for example, that of Fig. 1,
with the facings 40c, 4ic opposed to the flame
or the source of combustion gases, thereby pro-

50 tecting the bodies of the blocks composed of
refractory constituting primarily a heat insula-
tion material. At the same time, the superior
heat insulating properties of the bodles reduce
the heat transferred through the bridege wall,

35 which passcs directly to the stack, and thus con-
stitutes a source of loss.

It will be apparent that the particular form
of the Interengaging or interlocking surfaces of
the refractory units or blocks is not material and

60 that my Invention comprises any suitable inter-
engaging or interlocking surfaces suitable for
maintaining the component units or blocks in
alignment to form a refractory wall structure.
While I have described what I at present con-
sider the preferred embodiments of my invention,
it will be obvious to those skilled in the art that
various changes and modifications may be made

without departing from my invention, and I,

therefore, aim In the appended claims to cover

70 all such changes and modificatiocns as fall within
the true spirit and scope of my invention.

What I claim is:

1. In a heat transfer apparatus, a refractory
‘wall comprising a plurality of loosely stacked re-

758 fractory blocks having complementary interen-

>
<t
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gaging tongues and grooves extending longitudi-
nrally of sald wall, a group of said blocks having
also locking recesses extending normal to sald
wall and in vertical alignment, and a supporting
and locking member engaging sald vertically
aligned recesses.

2. In a heat transfer apparatus, a. refractory
wall structure comprising a plurality of loosely
stacked refractory blocks each having similar re-
cesses in the ends thereof, the recesses of adjacent
blocks being in registration, and a refractory
block interposed in each pair of registering re-

6

cesses and complementary thereto for interlock- ,

ing sald recessed blocks,

3. In a heat transfer apparatus, a refractory
wall structure comprising a plurality of loosely
stacked refractory blocks each having similar re-
cesses in the ends thereof, the recesses of adja-
cent blocks being in registration, a refractory
block interposed in each pair of registering re-
cesses and complementary thereto for interlock-
ing said recessed blocks, & supporting member,

15

20

said member and a group of said recessed blocks -

having respectively a recess and a complemen-
tary projection for interlocking said member and

to
(=11

sald group of blocks, said recess extending across . -

and normal to each of the side faces of each block
of said group.

4. In a heat transfer apparatus, a refractory
wall comprising a plurality of loosely stacked re-
fractory blocks having complementary projec-
tions and recesses extending longitudinally of
sajd wall, a group of said blocks having also lock-
ing recesses extending normal to said wall and
in vertical alignment, said longitudinally extend-
ing projections and recesses being offset from the
plane of symmetry of said blocks and away from
said locking recesses, and a supporting and lock-
ing member engaging said vertically aligned re-
cesses.

5. In a heat transfer apparatus, a refractory
wall comprising a plurality of loosely stacked re-
fractory blocks having complementary interen-
gaging projections and recesses extending longi-
tudinally of said wall, supporting members, said
members and a plurality of longitudinaliy spaced
vertical groups of sald blocks having comiplemen-
tary interengaging means for interlocking each
group of said blocks with at least one of said sup-
porting members.

6. In a heat transfer apparatus comprising a
plurality of heating chambers, a pair of bridge

. walls defining one of said chambers and each

comprising a plurality of loosely stacked refrac-
tory blocks having complementary interengaging
surfaces extending longitudinally of said wall, a
group of said blocks in each wall having engaging
means extending normal to opposed faces of said
walls and in vertical alignment, and a support-
Ing and locking member interlocked with the op-
posed vertically aligned engaging means of each
of said walls.

7. In a heat transfer apparatus comprising a
plurality of heating chambers, a pair of bridge
walls defining one of said chambers and each
comprising a plurality of loosely stacked refrac-
tory blocks having complementary interengaging
surfaces extending longitudinally of said wall, a
group of said blocks in each wall having engaging
means extending normal to opposed faces of said

- walls and in vertical alignment, heat absorption

structure disposed in said chamber, and a sup-
porting member for said structure extending be-
tween said walls, opposite edges of said member
being complementary to, for interlocking engage-
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6

having a heating chamber, and burner-means
for producing & current of hot gases within said
chamber, the combination of refractory wall
structure comprising a plurality of loosely
5 stacked refractory blocks having end portions
extending longitudinally of said wall, each of
said end portions having a complementary in-
terengaging surface interlocked with adjacent

end portions, & group of said blocks, from the’

10 sides thereof remote from said burner means,
‘having locking recesses extending normal to said
wall and in vertical alignment, & supporting and
locking member engaging sald vertically aligned
recesses, and each of said blocks having in-

15 tegrally secured to the face thereof, exposed to
said burner-means, & facing of dense erosion-
resistant refractory material.

19. In a high temperature heating apparatus,
& refractory unit comprising a rectangular block

20 of refractory material selected primarily for its
heat insulating properties and having at its op-
posite ends, and from one side thereof inwardly
extending locking recesses, and a facing of re-
fractory material, selected primarily for its ero-

25 sion-resistant characteristics, integrally secured
to the opposite side of said block.

20. In an apparatus for heating oil to a crack-
ing temperature comprising a pair of opposed fire
chambers, means individual to said chambers

30 for maintaining therein currents of hot combus-
tion gases, the combination of a pair of bridge
walls spaced one from the other to form a con-
vectlon chamber intermediate said fire cham-

2,075,863

bers, each of sald walls comprising a plurality of
loosely stacked refractory blocks having their
respective ends extending longitudinally of the
wall and each end of each block having a com-
plementary interengaging surface mechanically
interlocked with an adjoining block, individual
facings for said blocks formed of refractory ero-
sion-resistant material integrally secured to the
respective faces of the blocks exposed to said fire
chambers, opposed vertically aligned recesses ex-
tending inwardly of said bridge walls from with-
in sald convection chamber, a supporting and
bracing member extending across said convec-
tion chamber with 1ts opposite ends nesting with-
in said opposed recesses, and heat absorption
structure disposed in each of sald chambers.
21. In a high temperature heating apparatus,
a heating chamber, at least one wall of which-
comprises a plurality of refractory blocks loosely.
stacked in single courses, one above the other,
each block of each course having at its respec-
tive ends, engaging-means complementary to en-
gaging-means of a corresponding end of an ad-
jacent block, said engaging-means interlocking
the blocks of each course to prevent lateral
movement of the wall, a supporting and locking
member, and a plurality of blocks intermediate
the ends of the wall having vertically aligned re-
cesses to receive one end of said supporting
member, said one end being complementary to
sald recesses for interlocking a plurality of
courses of sald blocks. .
ARTHUR E. NASH,

CERTIFICATE OF CORRECTION.

Patent No. 2,075,863,

April 6, 1937

. ARTHUR E. NASH.
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line 17, insert a comma after "with"; and that the said Letters Patent
should be read with these corrections therein that the same may conform
to the record of the case in the Patent Office.

Signed and sealed this 29th day of June, A. D. 1937.

(Seal)

Henry Van Arsdale

Acting Commissioner of Patents.
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having a heating chamber, and burner-means
for producing & current of hot gases within said
chamber, the combination of refractory wall
structure comprising a plurality of loosely
5 stacked refractory blocks having end portions
extending longitudinally of said wall, each of
said end portions having a complementary in-
terengaging surface interlocked with adjacent

end portions, & group of said blocks, from the’

10 sides thereof remote from said burner means,
‘having locking recesses extending normal to said
wall and in vertical alignment, & supporting and
locking member engaging sald vertically aligned
recesses, and each of said blocks having in-

15 tegrally secured to the face thereof, exposed to
said burner-means, & facing of dense erosion-
resistant refractory material.

19. In a high temperature heating apparatus,
& refractory unit comprising a rectangular block

20 of refractory material selected primarily for its
heat insulating properties and having at its op-
posite ends, and from one side thereof inwardly
extending locking recesses, and a facing of re-
fractory material, selected primarily for its ero-

25 sion-resistant characteristics, integrally secured
to the opposite side of said block.

20. In an apparatus for heating oil to a crack-
ing temperature comprising a pair of opposed fire
chambers, means individual to said chambers

30 for maintaining therein currents of hot combus-
tion gases, the combination of a pair of bridge
walls spaced one from the other to form a con-
vectlon chamber intermediate said fire cham-

2,075,863

bers, each of sald walls comprising a plurality of
loosely stacked refractory blocks having their
respective ends extending longitudinally of the
wall and each end of each block having a com-
plementary interengaging surface mechanically
interlocked with an adjoining block, individual
facings for said blocks formed of refractory ero-
sion-resistant material integrally secured to the
respective faces of the blocks exposed to said fire
chambers, opposed vertically aligned recesses ex-
tending inwardly of said bridge walls from with-
in sald convection chamber, a supporting and
bracing member extending across said convec-
tion chamber with 1ts opposite ends nesting with-
in said opposed recesses, and heat absorption
structure disposed in each of sald chambers.
21. In a high temperature heating apparatus,
a heating chamber, at least one wall of which-
comprises a plurality of refractory blocks loosely.
stacked in single courses, one above the other,
each block of each course having at its respec-
tive ends, engaging-means complementary to en-
gaging-means of a corresponding end of an ad-
jacent block, said engaging-means interlocking
the blocks of each course to prevent lateral
movement of the wall, a supporting and locking
member, and a plurality of blocks intermediate
the ends of the wall having vertically aligned re-
cesses to receive one end of said supporting
member, said one end being complementary to
sald recesses for interlocking a plurality of
courses of sald blocks. .
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