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" The 1nvent1011 relates toa heat—etchanglncr :

structure for abstracting heat from furnaces

or fire gases, accumulating it and transmitting
it Tater on to air in order to-heéat the same
5 intensely: -
relates to refractory blocks for use with air-
‘heaters and to an improved type of block over

August 7, 1928.

The blocks with' Whlch the present 1nven-'-_

tlon is ‘concerned’ are - characterized by ‘the

- “gimilarity of their exterior and by the num- -

ber and diameter of the vertical passages pro- -
vidéd in ‘them as well as by the thickness of
15 the refractory material present between these
" passages or ‘channels.
_pass_downwardly. ‘through - the ‘passages

. lated in the brick’ material, the gases being
“20-cooled and leaving: the structure formed by
the blocks at what is known ‘as wiste gas
tempera,ture

-of _absorbinig the heat from the blocks and
25" thus 1t will be observed that the same are
- subjected - ‘to " various temperatures ‘in- the

“which accordingly subjects the refractory ma-
“terial to dﬂfeier‘t strains.’

spondmgl

- An ob]ect of the p1esent 1nvent10n is to

~35 provide a refractory block which will with-
- stand’extremes of température and which will

" provide clear passages for both air and gases

“thereby materially, reducmg the draft-losses.

“tory blocks for use as above described which

will lessen the manufacturing costs-thereof "

~and meet eﬂ:'ectlvely all requlrements of
- servige. " -
A stﬂl further ob]ect is to provide a're-

function to receive the air from a block hav-

-'of several passages or vice versa, and which
will - be high in efficiency - and structural
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’strength In the 111ustrated embodlment the

More ‘particularly the invention

“In wse the hot gases

“Thereafter air is passed up--
“wardly through the passages for the purpose.-
;stantlally through the center of a column of

‘refractory- brlcks the same bemg constructed

" in accordaiice. w1th the present invention; -
‘process of heat-accumulating ‘and a1r-heat1ng -

: ‘As a result of the
above the capacity of the blocks to stand ex- -
treme  changes -in‘ temperature, and “their-

Stren(rth after heatan' hx ghly, changes corre-. jbrle

Astill furth bject is to ide' refrac--
sl fusther object is fo provide refra i throucrh the structure of the hot gases and

5 Fractory block of ‘special design for location :

intermediate the structure, and -which ‘will ~sectional area of the latter passades com-
‘bined- bemg{ equal to that of the single pas- -
-ing a passage and: deliver the same to a-block “sageway.

“are reduced to a minimum. The top and bot-" -

Senal No 518 678

refractory block of special design hasa single

_passage connecting with a lower block having -
a plurality of passages. “Obviously, thenovel -

features of the special design will also be 55
applicable to refractory blocks formed with " .

‘a plurality of passages:- ‘and a,ccorchngly it
that shown in the patent to Strack: #1 67 9, 993 -
wan ~larly concerned with ' the’ transfer of ‘the. .

may. be stated that the invention is particu-

gases from adjacent sections of the heat ex- 60

changmg structure where those sectlons have RARES

dlfferent characteristics. -
“With these and various other ob]ects in
view, the invention may consist of certain ..

“novel featules of construction and operatlon 65
“as. will be more fully. described and particu- .
larly pointed out in the spemﬁcatlon, drawmd :
- whereby the heatis abstracted by and accumu- :

and claims appended hereto. , :
In the drawing, which 1llustrates an em- - -

_;bodlment of the device and wherein like refer-- 70
‘ence. characters are used to de51gnate like = =

parts— L
Figure 1 is-a Vertlcal sectlon taken sub- :

T

.Figure 2 is a top plan view of one of the

:1ntermed1ate bricks the same havmg a smgle
.passage; and. .

‘Figure 8 1s a top plan v1ew of the bottom V(80

‘The bI‘leS or checkers as they are com-

monly called are all of hexagonal shape with - .
_vertical grooves 10 provided along:the meet-
“ing lines of the surfaces.
foperatlve position with colurns side by side. -
‘the grooves of the various checkers: form pas-

When: located in '?5’

sages for more efficiently permitting travel
‘90
Partlcularly referrlng to Figure: 1.it

w1ll be seen that the upper checkers 12 are

‘provided with one passageway 14 while the

lowermost checker 16 of the column is pro-.

vided with nineteen passages as 18, the cross 95

n' this manner the draft losses - ‘

tom surfaces of the: checkers are made ﬂat 100




2

so that one may be positioned upon and thus
supported by the lower adjacent checker.
Intermediate -of the column are positioned
a checker 20 having seven openings extend-
ing ‘therethrough as 22, the combined sec-
tlonal area of which are equal substantially

* to the areas of the openings in checker 16.

10
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40 structure.

45

"~ of the lower checker.

.@0

~if any of the passageways become clogged or
partly cbstructed the gases can be by passed

-85

60
- the. refractory members are designed with a

To the same effect is thﬂ construction -of
checlker 24 provided with opening 26. As will

be noted in Figure 2 the single opening 26 .-

intersects the dotted lines deﬁnmo the open-
ings 22 in checker 20 at points locftted in-
wardly so-that about one-third of six of the
passages 22 are exposed, while the remaining
two-thirds are covered by the walls of the
checker 24, Covering or obstructing of the
openings to such an extent would material-

‘ly-reduce the eficiency of the structure as

the gases in their travel through the strue-
ture would be obstructed causing unequal i

distribution and thus unequal heating.

To obviate the above disadvantage in those
checkers. which act as intermediates between

the uppermost checkers and the lower check- -
ers provided with a larger number of open-

ings, the passage in the intermediate check-
ers is formed with oblique. curved surfaces
28 heginning ‘at a point 30 slightly above the

.center ¢f the checkw and extending to the

bottom of-the same. As the surfaces 28 are

“curved they define semi-circular openings of

a diameter-equal to those of passages 22 so
that the passages merge gradually into the
cpening 26. Tn those intermediate checkers

‘h’aving a numper of passages, the same char-

acter of flaring opening is provided for each

passage so that no restriction of any kind is

p031t10ned in the path of the gases during
their travel through the. beat exchfmoung
As a result the gases and ‘air en-
counter no definite obstructmn and the draft
losses are reduced to a minimum.

The various checkers are all provided with
a cross-over flue 32 located in the bottom
stirface of the same and connecting with a
cavity 84.  With the members in operatlve
position it is seen that the flue and cavity
are disposed adjacent the flat top surface
-The flues help in fa-
cilitating the distribution of the gases since

through the flue and vertical opening formed
by the grooves 10 with -which the flues con-
nect.- By providing the cross-over flue and
cavity in the same end of the checkers a
manufacturing advantage is obtained which
not only Tessens their cost but expechtes their
production as well.

Hrom the above it will be appreciated that

wall thickness’ depending .on the strain to

.which they are subjected. The hottest gases

are delivered to the upnermost checkers where
the walls of the same are thickest and as the
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gases cool the lower checkers, although made -

of substantially an equal amount of refrac-

tory material are provided with thinner

walls, but the heating surface is correspond-
ingly increased. The provision of an inter-
mediate checker. having oblique curved sur-
faces functions efficiently to eliminate draft
losses by providing clear unobstructed: pas-
sages for both gas and air.

1t is to-be understood that I do not wish
to be limited by the exact embodiment of the
device shown, which is merely by way of
lustration ‘and not limitation, as various
and other forms of the device will of course
be apparent t¢ those skilled in the art with-

out departing from the spirit of the inven-

tion or the scope of the claims,
I claim:

1. A heat-exchanging structure, comprls-'
ing sets of superposed refractory bodies hav-

ing vertical passages extendmd therethrough,
the number of which passages increases frOm
the uppermost bodies to the lowermost ones,
and certain of said bodies located intermed:-
ate the structure being provided with oblique

curved surfaces merging into a.passage, and -

a cross-over flue provided in the bottom Sur-
face of said bodies.

2. A heat-exchanging structure for air

heaters and the like, comprising sets of super-

posed. refractory boches, emch set including
uppermost bodies having a single passage and
lower bodies provided with-a plurality. of

70

5

8t

85

90

05

passages, and an intermediate refractory

‘body having a single passage, said passage

“having a ﬂarln(r lower portion formed by a

-plurality of spaced oblique curved surfaces.
3. A heat- exchanging structure for. air-

heaters and the like, comprising sets of super-

posed refractory bodles ‘each  set including

uppermost bodies havmo a-single passage and
lower bodies pr0v1ded with "a plurality of

- passages, said bodies having flat top and bot-

tom surfaces, a cross-over flue provided in the

_bottom surfaces of each of said bodies, and an

intermediate refractory body having a single

_passage, sald passage being prov1ded at its
lower portion with obhque curved surfaces to

form a flaring opening. .
4. A refractory body for heat- excha,nomtr

100

10

11

11

structures having. a single passage extenchno .
therethrough, the top and bottom surfaces of

said body bemd flat with one of said surfaces
havma a groove-therein forming a eross-over
flue, and oblique curved surfaces located at

thervals in said passage forming a ﬂarlng
~opening.

5. A heat exchanging structure comprising -

sets of superposed refractory bodies having

vertical passages, the number: of which. pas-"

sages increases from the uppermost bodies to

120

125

the lowermost bodies, certain bodies :inter- -

mediate the structure serving to facilitate the

travel of the gases from sechons of different
‘ ..characterlstlcs, said intermediate bodies hav-

130
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ing ‘a-'passage provided with a flaring lower

end formed by a plurality of spaced: oblique

" curved surfaces, the curved surfaces defining
semi-circular openings: for coinciding - with

" & the contour-of certain passages in the lower -

" adjacent body thereto. -

6. A heat-exchanging structure cbmprising

sets of superposed refractory bodies, certain -

of said bodies having a single vertical pas-
10 sage, the remaining .
ity of vertical passages; and a refractory body
for location intermediate the structure, said
body having a passage provided with a flar-
ing
15 oblique curved surfaces. - :
“7."A heat-exchanging structure comprising
‘sets of superposed refractory checkers, each
set including uppermost clieckers having a
~ single passage, lower checkers provided with

 20-a plurality of passages, and intermediate

- ‘checkers having a passage provided with a

25 -
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odies having a plural-.

lower end formed by a plurality of spaced

‘of February, 1931.

3

'ﬂarihg"end adjacent one end _6f the checker,

all of said checkers having flat top and bot-
tom surfaces, and a cavity formed in one end
of ‘each checker centrally thereof. '

8. A heat-exchanging structure comprising

sets of superposed refractory checkers, each

_set including uppermost- checkers having:a-

single passage, lower checkers provided with

a plurality -of passages, and intermediate

checkers having a passage witha flaring end
adjacent the bottom of the checker, all of said

0

% -

checkers having flat top and bottom surfaces, - -

-a'cavity formed in the bottom surface of each
checker centrally thereof,-and a cross-over.

flue provided in each checker and having com-

munication with the cavity and vertical pas-

sage or passages in the checker. :
igned at Chicago, Illinois, this 25th day

CHARLES G. BIGELOW.
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