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1

This invention relates to heat exchangers of
the type in which bricks or refractory bodies, open
to the circulation of gases therethrough, com-
monly referred to in the art as “checker bricks,”
are employed. The invention is particularly ap-
plicable to blast furnace stoves for which it is
especially designed, but features thereof may he
utilized in cther types of heat exchangers as for
example, regenerators or the like.

The conventicnal blast furnace stove comprises
a vertical csylindrical metal sheathed refractory
structure of the order of 80 or more feet in
height. Within the structure is a vertically ex-
tending chamber or flue which is usually either
round or oval in cross section, and which is known
as a “combustion chamber.,” The cross sectional
area of the combustion chamber is relatively
small compared with the total cross sectional area
of the stove. The space inside the stove around
the combustion chamber, called the ‘“checker
chamber,” is filled with a checker work brick or
refractory blocks supported on a grate-like or
grid structure near the bottom of the stove. In
the operation of the stove, hot combustikle gases
from the top of the blast furnace are intrcduced
into the bottom of the combustion chamber and
combustion air is also introduced. The hot prod-
ucts of combustion enter the dome of the stove
and are deflected down through the checker work,
passing through the grating at the bottom of the
checker work into a flue. This operation is con-
tinued until the upper part of the checker work
becomes incandescent. The intrcduction of com-
bustible gases is then stopped and air is blown
through the stove in the reverse direction, where-
upon the air becomes highly heated and is car-
ried to the tuyéres of the blast furnace. Usually
there are a battery of stoves in conjunction with
each blast furnace, and some of them are being
heated up while others are being used to heat the
blast.

The operation is obviously one in which there
is a considerable heating and cooling of the struc-
ture with attendant expansion and contraction
of the various component parts. This tends to
break down the checker work and the checker
work has to be rebuilt from time to time. Also
there is a tendency for dust to become deposited
in the checker work, particularly in the less ac-
tive regions in a stove, where the gases channel
through certain passageways, and many checker
work constructions used in blast furnace stoves
at the present time do not readily lend themselves
to cleaning. Additionally, forces are set up in
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“spiral” the checker work, particularly in the up-
per portion thereof, and this twisting destroys the
thermal efficiency of the checkers in that it tends
to obstruct some of the passageways.

According to the present invention, there is
provided a checker work which is comprised of
two basically different sets of blocks arranged in
alternate layers. One shape of block, constitut-
ing the principal mass of the checker work, is
an inexpensive shape to produce, and one which
bresents a large surface area. The ot™er block
is essentially a positioning or locking block which
spaces the blocks of the first series, holds them
from shifting to any substantial extent in a hori-
zontal direction, and keeps them spaced one trom
another horizontally and vertically. The checker
work thus constructed can readily adapt itself to
the forces of expansion and contraction under
varying thermal conditions, and the blocks can
adjust themselves to mechanical strains. The
twisting of the blocks, however, is rrevented by
the manner in which they are interlocked. In
addition the blocks provide a multiplicity of ver-
tical flues which are continuously open from the
top to the bottom of the checker work, which
flues, however, and with certain exceptions, are
in transverse communication so that the flow of
gases is not confined, but can spread out laterally
through the structure. As a matter of fact the
gases are caused to expand and contract in mov-
ing vertically through the checker work creating
a condition tending to give a highly effective Leat
exchange and prevent the deposit of dust while
the continuous vertical nature of the flues is such
that dust cannot collect in them. If, however, a
flue becomes stopped through the spalling of the
bricks or from the accumulation of dust, the oper-
ation of the stove is not interfered with, and the
stove can be cleaned from time to time.

Additionally, the invention provides a novel ar-
rangement under the checker work over the grat-
ing for supporting the checker work, keeping the
lowermost layers of blocks in proper spaced rela-
tion, and at the same time in restricting the flow
of gases through the stove,

Moreover, the invention provides a relation be-
tween the blocks and the walls of the stove so as
to more effectively position the blocks in the stove
and hold them from shifting,

Our invention may be readily understood by
reference to the accompanying drawings, which
illustrate certain embodiments of our invention,
and in which:

Fig. 1 is a vertical section through a typical

the interior of the stove tending to twist or 55 stove with our checker work therein;
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Fig. 2 is a perspective view of one of the spacer
or locking blocks;

Fig. 3 is a perspective view of one of the main
blocks;

Pig. 4 is a transverse section on a larger scale,
taken at various elevations through the stove of
Fig. 1, showing the structure at various hemhts
in the stove;:. . ' :

Fig. 5.is.a top plan view of the supportmg pla.te
structure for holding the first columns of refrac-
tory blocks at the bottom of the stove;

Fig. 6 is a transverse section in subatantlally
the plane of line VI—VI of Fig. 5;

PFig. Tis a perspectwe view of one of the metal
plates embodied in Pig. 5; e e

Fig. 8 is a top plan view of a sectlon of 'che
checker work;

Pig. 9 is a view partly in section and partly in
elevation through some of the checker work;

Fig. 10 is g top plan view of a modified con-
struction;

-- Fig, 11 is a perspective view of one of the spac-
ing blotks shown in-Fig. 10sandr =

Fig. 12 is a view similar to Pig,. 10 of st.111 an-
other modification, -

1)

Referring first to Fig. 1 the stove desxgnated -

generally as 2 has a refractory ring wall 3:of subs
stantially circular cross section -enclosediin a
metal sheathing 4. The stove has a rounded re-
fractory lined dome §. In actual practice; these
stoves are commonly 100 feet in height, but they
may vary considerably. Eccentrically located in
the stove is g vertieally extending refractory flue-
like structure 6 which constitutes the combustion
chamber. The combustion chamber is commonly
circular or- elliptical- in. cross section. - In the
particular stove illustrated, and as clearly shown
in Fig. 4, the combustion chamber 6 is generally
elliptical transverse section. It extends upwardly
to a point just under the dome, and as shown in
Fig. 4, its cross sectional area is relatively small
as compared with the total cross sectional area of
the stove. The mains leading into the combustion
chamber at-7 angd 8 provide for the introduction
of blast furnace gases and combustion air.

In the bottom portion of the stove outside the‘

combustion chamber. are a _series. of .vertical
columns 9 which support the transversely extend-
ing beams or load carrying members (0. Resting
on. these load carrying members. are a plurality
of sections of metal grating I, the grating 11 be-
ing comprised of heavy metal bars, the length of
which is at right angles to the long axis of the
combustion chamber 6. The respective sections

of grating are spaced from.one another in end

to end relation, s50.as.to allow for expansion and
contraction. ..-The space. 12 under. the grating
around the columns 9 forms -a chamber which
communicates with a flue pipe (3.

So much of the construction as has been here-
tofore described is generally known to the art;
and forms no part of the present. invention per se.

According. to the present: invention; cast. steel

plates as best shown in-Figs. 5, 6 and 7 are.set on.

the bars of the grate sections (1. .These plates
are made up of single and double or multiple
units. Each single unit has a .web portion 15
having a central opening 4§ -therethrough. On
the under side of the plate on each two opposite
sides of the opening {6 are: downwardly extending
lugs |1, these lugs being of .a length such as to
i:(lose‘lisg fit between two of the grating bars {1 (see

g, 6).

lateral lugs 18 on each -of the four side edges

The upper surface of the plate has two-
6
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thereof, and each extension
thereon.

The double supporting plate units are essen-
tially the same as two of the single units secured
together in side by side relation so as to span
three of the grid bars instead of two. One of
these double units is best shown in Fig. 7, and it
comprises 8 fiat web portion+20 having two ex-
tensions 21 at.each end-thertof, edch of-these ex-
tensions having an upstanding lug 22 thereon,
There are four similar extensions 23 along each
side edge, these extensions having lugs 24 thereon.
Portions 25 of the web are designated ‘“connect-
ing portions;” and these connecting portions have
upstanding lugs:26 thereon. Except for the con-
necting . portions: 85, the double plates are the
same as the single'plates, there being an opening
21 centrally positioned in each section of the web
portion, and there is an opening 28 between the
two connecting portions 25. On the under side
of the web are downwardly turned lugs 29 similar
te the lugs T on the single plates; these -lugs
fitting between the bars {7  Obviously the plates
may: be extended -to. provide any: convenient
multiple of the single plates,'the invention' not
being confined merely to-double plates. ~ -

It will be seen that the-supporting plates, both
the single and the double units; are slidabie along
the bars | and have & loose fit thereon; but they
are restrained by the-Jugs-~iT-and 28 respectively

{8 has a lug 19

= from-shifting in a transverse direction; although

the fit- of the plates on thebars is-lodse enough to
allow for normsal expansion andcentraction, al-
lowing also a wide telerance for itregularities.
The supporting plates over the bars (| provide in

;. effect a supporting platform with the upstanding

lugs, 19 in the case of theisingle plates,and 22, 24
and 26.in the case of the doubleor multiple plates;
defining a plurality eof equally: spdced square re-
cesses or enclosures, eath with:a ‘hole, {6 or 2T,

:¢ at . the. center thereof;:-each’ enclosurg being
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bounded on.four sides by two of:thie upstanding
lugs; and between each’ two squdre enclosures
there is an opening, thisbeihg theé'opening 28 bé-
tween two parts of .a double plate or the obenings

' designated 20 between' thetextensioh elements- oh

the edges of the respective plate membe¥s, - *

As:shown in Fig,'5, the sihgle and- double ar
multiple supportitig plate-anitts‘may be staggeréd
50-as to break:joints in oneg dirgttion. Also the
single and double supporting platé arrangement
enables the supporting plates toibe fitted over the
bars 11 in-such manner a§ to-most’ effeetively and
completely :cover the¢ entire” ai‘ea of the gratmg
comprised of the'bars (1.0 7 2.7

BEach of the square’ enclosures or seatmg re-
cesses formed by the upstanding Tugs on-the sup-
porting plate units istdesigried to feceive a ree-
tangular refractory block 35: "The blocks 35 are
of a dimension such &§to fit within the lugs.: As’
clearly shown in Fig. 3, ‘their length s consider~
ably greater than their width or breadth. Each-
of .these blocks.35'has a central opefiing:36 theréin
so that the opening 38 régisters' with one of the
openings, either 16 or-21; 14 the supporting plate’
units, ~The first coukse ‘of réfractory in the stove,
beginning with the ‘bottom, therefore comprises
a course of these blocks 35. ““Théy are held in
spaced relation to each - ethér by the upstanding’
lugs on the supporting plates’ and they-are held:

. from shifting abott-by these lugs. Both length-’

wise: of. the bars 11 and ‘c¢rosswise thereof are
spaces between adjacent- blécks 35, 'The' wide
faces of the blocks may ‘be grooved or channeled’
to increase the ‘heat radigting or ‘absorbing sur-
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face thereof, these grooves being designated 37.

The second course of refractory is comprised
of blocks, preferably of the shape shown in Fig. 2,
these blocks being generally of cylindrical form
with an overall diameter somewhat greater than
the width of the blocks 35, and with an overall
length substantially less. These blocks are re-
ferred to as “spacer blocks” and are designated
generally as 38. In addition to having fluted
peripheral surfaces to increase the heat absorb-
ing and radiating areas thereof, the blocks 38
have four vertical channels 38 in the periphery
thereof at 90° from each other. Each spacer block
has four projections 40 at the top thereof which
are also 90° from one another, and which are
positioned inwardly from the channels 39. Each
of the spacer blocks 38 has similar lugs 41 on the
bottom face thereof directly in line with the lugs
40. The spacer blocks have a generally square
passagewhy 42 extending therethrough. The end
of each block 38 thus is divided into four generally
triangular or three-sided or substantially quad-
rant shaped flat surfaces 43 separated from one
another by the projections 40 at one end of the
block and by the projections 41 at the other end
of the block.

-The first course of spacer blocks is set on the
first course of filler blocks 35 with the four quad-
rant shaped end surfaces thereof resting on the
end surfaces of four of the filler blocks 35. The
lugs 41 extend downwardly between the filler
blocks 35 a short distance, as best shown in Fig. 9.
The lugs 41 thus serve to space the upper ends
of the course of the square filler immediately
under it and to interlock with them, while an-
other course of the filler blocks 35 may be laid
on the spacer blocks, the succeeding filler blocks
35 of each course being in vertical alignment with
the filler blocks immediately under and imme-
diately over. Thus there is provided throughout
the height of the stove alternate courses of filler
and spacer blocks with all of the filler blocks in
vertical alignment and all of the spacer blocks
in vertical alignment with the downwardly ex-
tending lugs 41 on the spacer blocks projecting
between and serving to space and hold the tops
of the underlying filler blocks in proper spaced
relation, and with the upstanding lugs of the
spacer blocks likewise serving to properly space
and hold the bottom ends of the course of filler
blocks immediately above,

The spacer blocks 38 are, as shown in Fig, 8,
preferably of a diameter such that the periph-
eries of adjacent blocks in the same courses sub-
stantially touch each other. The channels 39 in
the peripheries thereof register to form vertical
openings or passageways which are designated 44
in Figs. 8 and 9.

When the checker work is built up in this way
with alternate courses of filler and spacer blocks,
the vertical flues 36 down the centers of the filler
blocks are in vertical alignment so that a poker
can be passed down the entire height of the
checker work through these alined vertical flues.
Likewise the openings 44 formed by the channels
in the spacer blocks 38 are in vertical alignment
all the way down, and the openings 42 at the
centers of the circular blocks are in vertical align-
ment all the way down.

Gases traveling from the top of the stove down-
wardly may flow in part down the flues 36 and
may expand laterally to some extent between
each course of spacer blocks. Other gases passing
down the copenings 42 and 44 can flow crosswise
in each direction in the spaces between the filler
blocks, thus sweeping against the surfaces of the
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6
filler blocks while gases at the same time are
flowing through the central flues of the filler
blocks. The straight line flow of gases around
the outside of the filler blocks is prevented by
the fact that the gases can expand crosswise in
either direction between the filler blocks.

The filler blocks 35 have a vertical dimension
which is considerably more than the vertical di-
mension of the circular or spacer blocks 38. Be-
cause of the lug formations on the spacer blocks,
the spacer blocks are more expensive per ton
than are the filler blocks 35 which can be formed
by simple extrusion methods. Hence the rela-
tion of the spacer blocks to the filler blocks is
such that the former constitute about 189 of
the total refractory in the stove and the filler
blocks constitute approximately 82%. This is
taken of course as a typical example, and is not
to be construed as a limitation, as it is clearly
within the contemplation of our invention, al-
though scarcely within the realm of commer-
cial practise, to make both shapes of blocks of
the same vertical height or otherwise vary the
dimensions between the two block shapes.

It will be seen by reference to Fig, 8, for exam-
ple, that the top and bottom of each square block
(other than those around the perimeter of the
checker work) is held in spaced relation to its
adjacent square blocks by eight of the lugs 40
at the bottom thereof, and eight of the lugs 41
at the top. This is so because four spacer blocks
have their surfaces 43 resting on the end of each
square block, and two of the lugs which are 90°
from each other on each spacer block project
between each corner of each square block making
a total of eight lugs at each end of each square
block. This is of importance in resisting twisting
strains in the mass of refractory as a whole, and
even though one lug may occasionally break or be
damaged, there are still several other lugs to pre-
vent a given block from shifting. The interlock-
ing of the lugs of the spacer blocks between the
square blocks of course reacts to keep the spacer
blocks from shifting also, and these spacer blocks
are further braced by the fact that their periph-
eral surfaces are in contact with one another,

Each spacer block has four of the quadrant
shaped areas 43 to support it on the underlying
filler blocks, and to carry the weight of the over-
lying filler blocks, so that while the structure
provides for the free circulation of gases through
the stove, it avoids the concentration of crushing
loads on refractory areas that are insufficient to
withstand them.

This arrangement of the blocks also adapts it-
self to effective arrangement inside the stove to
fill the space inside the stove, and at the same
time prevent the shifting of the refractory mass
or its tendency to twist about a vertical axis, as
frequently happens in checker work of present
design.

The manner in which the checker work may
he fitted into the interior design of the stove,
particularly the upper portion of the stove, is
clearly shown in Fig. 4. The wall of the checker
chamber on the N.-S. diameter of the stove is a
wide flat surface designated 50, and there is a
succession of step-like formations from this flat
surface toward the ring wall, these stepped areas
being designated generally as 5{. The porticn of
the wall of the checker chamber opposite the wall
80 is a flat area §2 of o width substantially equal
to the width of the area 50, but it is provided
with a vertical channel or indentation $3 of a
depth sufficient to accommodate a short row, one
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tier wide, of rectangular blocks. Likewise in the
E.-W. direction the two walls may be symmetrical
a,,nd only the side on the W. end of the diameter
is shown. It has a wide flat area 54 with a ver-
tical channel or indentation 85 also of a depth
sufficient to accommodate a single tier of rectan-
gular blovks and of a’ width such as to form a
short row, i e., a row of four blocks. There may
then be a successmn of steps or pilasters formed
in the remaining portxons of the ring wall, each
step being in its depth and width equal to the
dxmentlon of a sfuare block or a multiple of a
square block. It may be noted that these steps
or pxlasters may extend the entire height of the
checker chamber or throughout any portion of
fhe height that may seem desirable. However,
fhe arrangement is such as to always bring the
sxdes of the filler or square blocks parallel with,
or agginst, the flat or stepped surfaces of the
1nter101 of the checker chamber. 8ince the
square blocks are braced at their tops and bot-
tqms by spacing means, keying the blocks to-
gether forces tending to rotate the entire checker
work in a horizontal plane about a vertical axis
are effectively resisted by the contact of the
square blocks against squared wall surfaces inside
the checker chamber.

From the foregoing it will be seen that the
invention provides, through the metal plates at
the bottom of the grating, means for definitely
holding the lower ends of the lowermost ends of
the refractories in fixed spaced relation, and that
spacer blocks are provided alternately with filler
blocks throughout the entire height of the checker
chamber, these spacer blocks serving to positively
hold, by eight spacing elements engaging each
end of each block, the rectangular blocks in regu-
lar spaced relation, providing, as clearly shown in
the left-hand side of Fig. 4, intersecting hori-
zantal passageways between the filler blocks.
The invention further provides an arrangement
wherein the spacer blocks, in locking the verti-
cal blocks together, are also locked from shift-
ing about in a horizontal direction. At the same

time the checker work is one in which there is 4

a large area of refractory exposed for the absorp-
tion of and radiation of heat giving a large area
of brick exposed to contact with gases for each
unit of weight or volume of refractory. Also,
because one set of blocks is of a more or less
conventional shape, the interlocking elements be-
ing all provided on the spacer blocks, the great-
est mass of refractory may be provided by inex-
pensive rectangular filler blocks with only a small
percentage of the total mass constituted of the
more expensive spacer blocks. Not only does the
invention provide an ideal checker work insofar
as it presents large areas for contact with the
gases, but it provides a checker work in which
vertical flues and openings are unobstructed from
top to bottom. Incidentally the blocks may be
easily and quickly laid.

In addition to this, our invention further con-
templates a co-relation between the construction
of the blocks and the ring wall of the checker
chamber to most effectively resist horizontal
movement of the blocks, or the so-called “twist-
ing” or “spiraling” of the refractory. While the
blocks are held in spaced relation, all elements
of the construction provide encugh looseness to
accommodate expansion and contraction which
can occur in transverse and vertical directions
without imposing crushing strains on the refrac-
tory.

While we have shown the spacer block as pref-
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erably being of generqily cylindrical contour,
other shapes, ranging bgiween 8 round snd a
square shape, may be used as shown for example
In Figs. 10 and 11, where the rectangular blocks
are of the same shape as shown in Fig. 3, and
are designated by the same referenee numerals,
while the spacer blocks in this particular modifi-
catmn are also sguare, but with the square hole
through the center 45° gut of phase with the sides
of the spacer block. In these figures, the spacer
block is designated generally as 60. It has four
there is formed a channel 62. There is 8 cens
tral opening in the block designated 63, this opeR=
ing being square, but baving its sides 45° oug
of phase with the sides 61 so that a diagona}
line across two corners of the opening, if pres
jected, would intersect the metal of two of the
square sides 61, There are four upwardly exe
tending lugs 64 on one end of the block set in-
wardly from the channels &2, and four similar
lugs 65 similarly positioned on the lower face
of the block. Between the projections on each
end of the block are medified generally tri~
angular or three-sided or guadrant shaped flas
areas 66 adapted to engage and rest against &
corresponding area of the square block whieh is
placed immediately against it. These blocks are
laid between the square blacks, as shown in Pig, 10,
in such manner that the spacer bloeks are corner
to corner and the vertical channels 62 form ports
or openings whigh, in Fig. 10, are designated 6%V.
Except for the fact that there is somewhat less
surface area exposed to the gases, and somewhat
less mass to resist and distribute loads, the strue-
ture shown in Figs. 16 and 11 is the full equiva-
lent of the structure first shown and deseribed
in detail in Fig, 2.

In the modification shown in Fig. 12. the
rectangular or filler blocks are also the same ag
previously described, and are designated by the
same reference numerals. The spacer blocks in
this instance are hexagonal with a dimension
between any two parallel faces approximately
the same as the dimension from one side to the
opposite of the sguare blocks. These spa,er
©locks are designated generally as 19, ang they
have four lugs 1f at each end thezeof with a
square central opening 12 through the block, In
this instance, the spacer blocks are completely
ocut of contact with one another. The lugs 1,
however, serve to space the rectangular blocks,
and vertical openings are provided between ad-
jacent spacer blocks, as indicated at, 13 in Fig. 12.
Thig structuxe has an advantage over me s‘ruc-
through the vertlcal flues 36 of ‘the r,ectanau,la.,r
blocks can expand horigontally in. all directiens
at each course of spacer blocks, and mere. of the
end area of the blocks is exposed to.contact with,
the gases. By the same token, however, vertical:
loads are concentrated on smaller arcas of the
spacer blocks so that in excepiionally hi gi
checker work the crushing loads might bo so.con-
cenirated as to approach a destructive value,
Aside from these differences, the arrangsmend,
shown in Pig. 12 supports and. spaces the. {iller-
blocks in the same way as the spacer ocks slown:
in Pigs. 2 and 11.

While we have specifically mentioned some of
thie advantages of our inventien, it will be undera
stood that there are numerous cther advantages,
and tiaat the invention is not limited to the pare
ticular modifications which are herein specifically.
shown and. described, hut the invention may be-
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btherwise embodied, and various changes and
modifications are within the contemplation of
our invention, and under the scope of the follow-
ing claims.

We claim:

1. A spacer block for checker bricks compris-
ing an integral refractory body having a central
passageway therethrough and having four pro-
jecting lugs on each end surface thereof, the
body having flat generally triangular end faces
between the lugs adapted to rest against the fiat
ends of rectangular checker blocks.

2. A spacer block for checker bricks comprising
an integral refractory body having =z central
square passageway therethrough and having four
projecting lugs on each end surface therecf, the
lugs being square with the sides of the opening,
the body having flat three-cornered end faces
between the lugs adapted to rest against the flat
ends of rectangular checker blocks, said blocks
having channels extending across the periphery
thereof at 90° intervals and in line with the lugs,
whereby when two of said blocks are placed in
abutting relation with the channels registering,
a passageway will be formed between them.

3. A spacer block for checker bricks comprising
an integral refractory body having a central pas-
sageway therethrough and having four project-
ing lugs on each end surface thereof, the body
having flat end faces between the lugs adapted
to rest against the flat ends of rectangular
checker blocks, the lugs at each end being in
alignment, the block being generally circular.

4. A spacer block for checker bricks comprising
an integral refractory body having a central pas-
sageway therethrough and having four projecting
lugs on each end surface thereof, the body having
flat end faces between the lugs adapted to rest
against the flat ends of rectangular checker
blocks, the lugs at each end being in alignment,
the block being generally circular, there being
channels formed in the periphery of the blocks at
90° intervals, the channels being in alignment
with the lugs.

5. A checker work for heat exchangers com-
prising alternate courses of blocks of square sec-
tion and spacer blocks, the blocks of square sec-
tionh in a course being substantially equally
spaced in all directions, the spacer blocks having
four lugs at each end thereof projecting between
the square blocks to hold them in spaced relation,
the spacer blocks having end faces between the
lugs of three-cornered shape against which cor-~
ners of the ends of the square blocks bear.

6. A checker work for heat exchangers com-
prising alternate courses of blocks of square sec-
tion and spacer blocks, the blocks of square sec-~
tion in a course being substantially equally spaced
in all directions, the spacer blocks having lugs at
each end thereof projecting between the square
blocks to hold them in spaced relation, the lugs
on each end of the spacer blocks being separated
about 90° from one another, the ends of the rec-
tangular blocks contacting four different spacer
blocks, the spacer blocks in turn contacting four
different square blocks, the spacer blocks having
their face portions between the lugs of generally
triangular shape, the diameter of the spacer
blocks being greater than the diagonal distance
across the square blocks whereby the peripheries
of adjacent spacer blocks may contact one an-
other.

7. A checker work comprising alternate courses
of blocks of square section and spacer blocks, the
square blocks being substantially equidistantly
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spaced from the adjacent square blocks of the
same course, the ends of the square blocks being
interfitted with the spacer blocks, the spacer
blocks each having four lugs on each each end
face thereof which project between the adjoin-
ing square blocks, the spacer blocks having pe-
ripheral portions which may contact adjoining
spacer blocks, the contacting areas having chan-
nels therein providing gas circulation passages
between the contacting portions of the said spacer
blocks, both the square blocks and the spacer
blocks having axial passageways therethrough.

8. A checker work construction comprising al-
ternate courses of rectangular and spacer blocks,
the rectangular blocks of each course being equi-
distantly spaced from one another, the spacer
blocks comprising substantially cylindrical re-
fractory bodies having a central opening there-
through and having projecting lug elements at
each end thereof, said lugs projecting between
the rectangular blocks, the peripheries of the
spacer blocks substantially contacting the pe-
ripheries of the adjoining spacer blocks in the
same course, the blocks of both courses having an
axial passageway therethrough.

9. A checker work construction comprising al-
ternate courses of rectangular and spacer blocks
of lesser axial length than the rectangular
blocks, the rectangular blocks of each course be-
ing equidistantly spaced from one another and
having a central passageway therethrough, the
spacer blocks comprising substantially eylin-
drical refractory bodies having a central open-
ing therethrough and having projecting lug ele-
men:s at each end thereof, said lugs projecting
between the rectangular blocks, the peripheries of
the spacer blocks substantially contacting the pe-
ripheries of the adjoining spacer blocks in the
same course, the contacting portions of the spacer
blocks having vertical channels therein provid-
ing gas circulating openings between the contact-
ing peripheral portions of the blocks.

10. A checker work comprising flat sided filler
blocks each having a vertical passageway there-
through and having flat ends, the filler blocks
being arranged in courses with the blocks in each
course equidistantly spaced from one another, the
courses being separated by and interfitted with
intervening courses of spacer blocks, each spacer
block bearing against the corners of four filler
blocks but being clear of the passageways through
the filler blocks, each spacer block having lugs on
each end face thereof projecting between the filler
blocks to maintain the spacing between the filler
blocks, each spacer block having an axial open-
ing therethrough.

11. A checker work comprising flat sided filler
blocks each having a vertical passageway there-
through and having flat ends, the filler blocks be-
ing arranged in courses with the blocks in each
course equidistantly spaced from one another,
the courses being separated by and interfltted
with intervening courses of spacer blocks, each
spacer block bearing against the corner areas of
four filler blocks but being clear of the passage-
ways through the flller blocks, the spacer blocks
each having four lugs on each end face thereof
projecting between the filler blocks to maintain
the spacing between the filler blocks, the filler
blocks all being arranged in vertically aligned
tiers, the spacer blocks also being in vertical
alignment, the spacer blocks having axial open-
ings therethrough,

12. A checker work comprising flat sided filler
blocks each having a vertical passageway there-
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through and having flat ends, the filler blocks be-
ing arranged in courses with the blocks in each

-eourse equidistantly spaced from one another, the

courses being separated by and interfitted with
intervening courses of spacer blocks, each spacer
block bearing against the corner areas of four
filler blocks but being clear of the vertical pas-

sageway therethrough, each spacer block having

lugs on each end face thereof projecting between
the filler blocks to maintain the spacing between
the filler blocks, the filler blocks all being ar-
ranged in vertieally aligned tiers, the spacer
blocks also being in vertical alignment, the spacer
blocks also having openings therethrough, open-
ings being provided also in a vertical direction
between the peripheries of adjacent spacer blocks.

13. A checker work comprising flat sided filler
blocks each having a vertical passageway there-
through and having flat ends, the filler blocks
being arranged in courses with the blocks in each

course equidistantly spaced from one another, the

courses being separated by and interfitted with
intervening courses of spacer blocks, each spacer
block bearing against the corner areas of four
filler blocks but being clear of the vertical pas-
sageways therethrough, each spacer block having
four lugs on each end face thereof projecting be-
tween the filler blocks to maintain the spacing be-
tween the filler blocks, the spacing blocks being
substantially shorter -in vertical direction than
the filler blocks.

14. In a blast furnace stove construction, a
supporting plate, supporting plate elements on
the grate, said grate elements having lugs there-
on defining spaced rectangular areas, rectangular
blocks set endwise in such supporting plates and
held in spaced relation to one another by the
lugs on said supporting plates, a course of spacer
blocks on the upper ends of the rectangular
blocks, the spacer blocks resting on the end
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corner areas of the ends of four rectangular

blocks and having four lugs which extend down-
wardly between the rectangular blocks to main-
tain the spacing of the upper ends of said blocks,
the spacer blocks also having four lugs on the
upper faces thereof in line with the lugs on the
lower faces, and alternate courses of rectangular
and spacer blocks thereabove with each spacer
block other than the peripheral blocks in the
course at each end engaging four filler blocks, and
filler blocks at each end, other than the periph-
eral blocks, engaging the lugs of four spacer
blocks, the spacer and filler blocks both having
axial openings therethrough engaging four
spacer blocks and the spacer blocks engaging
four rectangular blocks.

15. In a blast furnace stove construction, a
supporting plate, supporting plate elements on
the grate, said grate elements having lugs thereon
defining spaced rectangular areas, rectangular
blocks set endwise In such supporting plates and
held in spaced relation to one another by the
lugs on said suporting plates, a course of spacer
blocks on the upper ends of the rectangular
blocks, the spacer blocks resting on the end cor-
ner areas of the ends of four rectangular blocks
and having four lugs which extend downwardly
between the rectangular blocks to maintain the
spacing of the upper ends of said blocks, the
spacer blocks also having four lugs on the upper
faces thereof in line with the lugs on the lower
faces, and alternate courses of rectangular and
spacer blocks engaging four spacer blocks and
the spacer blocks of each course engaging four
rectangular blocks, the rectangular blocks being
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12
thus maintained in vertical alignment and the
spacer blocks being maintained in vertical align-
ment, the spacer blocks in a course contacting
one another at each of four points, the contact-
ing portions being channeled to provide vertical
passageways, the square blocks and the spacer
blocks also having central vertical passageways
therethrough, corresponding passageways in cor-
respondingly positioned blocks being in vertical
alignment. .

16. In a Dblast furnace stove construction, a
supporting plate, supporting plate elements on
the grate, said grate elements having lugs there-
on defining spaced rectangular areas, rectangular
blocks set endwise in such supporting plates and
held in spaced relation to one another by the
lugs on said supporting plates, a course of spacer
blocks on the upper ends of the rectangular
blocks, the spacer blocks resting on the end cor-
ner areas of the ends of four rectangular blocks
and having four lugs which extend downwardly
between the rectangular blocks to maintain the
spacing of the upper ends of said blocks, the
spacer blocks also having four lugs on the upper
faces thereof in line with the lugs on the lower
faces, and alternate courses of rectangular and
spacer blocks thereabove, with each four spacer
blocks engaging at each end four rectangular
blocks, and each rectangular block at each end
engaging four spacer blocks, some of said sup-
porting plate elements on the grate being of, an
area to receive and support a single rectangular
block, others being of an area to support a mul-
tiple of rectangular blocks, the supporting plate
elements having projections on the edges thereof
to define openings between them, and having
openings therethrough in the areas over which
the rectangular blocks are set, the rectangular
blocks having openings therethrough which reg-
ister with said last-named openings, the spacer
blocks also having openings therethrough.

17. For use in a blast furnace stove, a metal
supporting plate having an opening therethrough,
upstanding lugs on the supporting plate spaced
outwardly from the opening, said lugs defining
8. rectangular area in which the end of g rec-
tangular block may be set with the lugs serving
to hold the block against movement, the plates
having lateral extensions on the edges thereof for
holding them in predetermined spaced relation
with other like plates,

18. For use in a blast furnace stove, a metal
supporting plate having an opening therethrough,
upstanding lugs on the supporting plate spaced
outwardly from the opening, said lugs defining a
rectangular area in which the end of a rectangu-
lar block may be set with the lugs serving to
hold the block against movement, the plates hav-
ing lateral extensions on the edges thereof for
holding them in predetermined spaced relation
with other like plates, said plates having down-
wardly turned lugs spaced from each other, said
lugs being adapted to extend between the bars
of a supporting grate structure.

19. A blast furnace stove construction compris-
ing a refractory shell having a vertical combus-
tion chamber therein and a vertical checker
chamber, the interior of the checker chamber
along the outside of the flue comprising a flat
surface, the wall of the checker chamber oppo-
site said first flat surface also being flat, the
wall areas at right angles to said first two flat
surfaces also being flat, a checker work in the
checker chamber comprised of alternate courses
of - rectangular blocks set endwise and spacer
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blocks between the courses of rectangular blocks,
the spacer blocks resting on the corners of four
rectangular blocks and having upwardly and
downwardly extending lugs that fit between the
rectangular blocks and maintain them in spaced
relation, the peripheries of adjacent spacers of
a course contacting the peripheries of adjacent
spacers the rectangular blocks all being laid in
rows wherein the flat sides are parallel or per-
pendicular to the flat side wall areas on the in-
terior of the checker chamber, areas of the in-
terior of the checker chamber between said flat
areas being offset around the interior of the
checker chamber with flat step-like formations
into which one or more of the rectangular blocks
may set and maintain the regular spacing be-
tween the rectangular blocks.

20. A checker brick construction comprising
courses of uniformly spaced blocks of square cross
section, intervening courses of spacer blocks hav-
ing lugs on both end faces thereof extending be-
tween the uniformly spaced blocks to hold them
in spaced relation, the spacer blocks having sub-
stantially three-sided areas on the ends thereof
between the lugs which engage the end corner
areas of the uniformly spaced blocks, both blocks
having central passageways therethrough, the

14
spacer blocks contacting at their peripheries the
peripheries of adjacent blocks crosswise and
lengthwise of the course, the centers of the spacer
blocks being over the intersecting spaces between

5 said first blocks.
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