Oct. 27, 1942. | E. G. BAILEY ETA‘L‘ - 2,299,732
STEAM GENERATOR

Filed Dec. 30, 1937 5 Sheets-Sheet 1 ‘

L ‘Fig]‘

5
2l /] 47
y7 sm— ‘
; u
ydl' A TN
GRRANGL v e
» ]2/‘5_ V T i {:> _ é/*k/ 7
‘3 73 N | 6{1 2| N 22

INVENTORS

Ervin G.Bailey

. Charles U Savoye

ATTORNEY.




Oct. 27, 1942. E. G. BAILEY ETAL 2,299,732

STEAM GENERATOR

Filed Dec. 30, 1937' 5'Shéets—Sheet 2
Figh2
a7,

o5 (0nnn 57

41 .

\ /

~—— . _ = 115

$)) Ill UL ST l! | iN| "r /14

30

[+]

A

11—

3
# e | ,
| SE, '

- INVENTORS
f rwn G Bm/e

% Cha, /es Z/Savo =
ORNEK




2,299,732

E. G. BAILEY ETAL

Oct. 27, 1942,

STEAM- GENERATOR

5 Sheets-Sheet 3

Filed Dec. 30, 1937

1

-3

58

—
)
~ .
opjo. Wa@.wolmurono 000 000000POCOOFPOOOOD 00000000
9! oooooo o 000000
00000 ofp 00000
............................ 5560000000
oo
O
oo
Qe == =L Mo00
0000000C000000000CO 000000000 N
0000000000000 00 O NM) —R d
©00000000000000 00L00T ~ o000
0000000000000 LD O 0000 VAN — 0600
"0 0 0 0.0 0 0 09000000000040000000000000000600
oo, 0 o p 0©,0 YRR O T R O PR R
> P PRIy A ? Ve
/. T~ ok _J_ i
‘ - . ™ d
NN M ANEES N
TS * .
Z T o= o
3 1S
d
&
q
o
b fe,

ORI ey

TTORNEY.

. INVENTORS
Ervin G Bailey A
harles U Savoye -

u



Oct. 27, 1942. . E. G.BAILEY ETAL 2,299,732
. } ) ! v
~ STEAM GENERATOR o :
Filed. Dec. 30, 1937 5 Sheets-Sheet 4

Flg 4 |

’—’ 5 ‘ ,
7 ,
% <\ IF47
15~
/ ——— AN\ %
] :
L — | \\
-
_‘/ \ \:\\\
L \\‘ 22 \‘\\
N I' ‘\‘\
Wy~ AR Y
" (R}
\ AR
\\‘\\
73 W
\‘\\‘\ x/]‘?
i 173,
37 ) 2 : \\\\\
) R \\‘
) | \
34 T ;
[ |
R i
T 1. iy
- N b
Y 1y
A se B\ Z

A Y =
R R R L

s

" INVENTORS
E rvin @ Bailey

. Charles U Savoye
%m\? e




Oct. 27, 1942, E. G. BAILEY ETAL 2,299,732
: | STEAM GENERATOR -
Filed Dec. 30, 1937 - ) Sh‘eet‘s—Sheet‘ S

‘”/"r' »Fl'gf5

: H Ty :
5 LA FINRTASTN P

I

70

0

!

Ve

/0

77

58

7!

T P LS 4 R
LSS R .\i-- ..\-...217__.‘_-____ -,7_3_{_____ _— ____-25.... ———— _.7.:_3____--.._..._...,
/w

O T S T AT SIS
A ‘

L)

)
N 7
- 75
70—
/A
L7
INVENTORS

Ervin G Bailey

Y Charles USavoye




Patented Oct, 27, 1942 -

2299732

'UNITED STATES PATENT OFFICE

STEAM GENERATOR

Ervin. G. Bailey, Easton, Pa., and Charles U.
Savoye, Hackensack, N. J., assignors to The
Babcock & Wilcox Company, Newark, N. J., &
corporation of New Jersey :

Application December 30, 1937, Serial No. 182,394

10 Claims.

This invention : relates to improvements in
the construction and.operation of steam gen-
erating units of the integral furnace type, such
as disclosed in Bailey et al. U. .S. Patent

#1,999,984. In steam generating units of this :

type a fluid cooled furnace chamber is arranged
laterally adjoining a vertical bank of steam gen-
erating tubes and separated so as to communi-
cate with the space containing thé tube bank
only at the end thereof opposite that end of the
furnace chamber in which the fuel burning
mmeans are-located. A convection type steam
superheater is usually positioned in the entrance
end of the tube bank space. L

When a unit of this type is intended to oper-
ate at high steaming capacities and high rates
of heat release, an increase in the length of
the combustion path is desirable to insure com-

pletion of combustion of slag-forming fuel in.

the furnace chamber and to avoid the heating
gases entering the tube bank space at tempera-

tures ténding to produce tube slagging and/or -

overheating of 'the superheater tubes. In units

constructed in accordance with this invention,

the permissible combustion path in the furnace

chamber is substantially increased in length

and the temperature of the heating gases re-
duced to a safe value before reaching the tube
bank space. .. . i

Another feature of this invention is an effective
arrangement of a substantial amount of steam
superheating surface of the radiant type in a
boiler unit of the type described. . :

Another feature is the provision of auxiliar
fuel burning means for use in starting up the
unit without endangering the radiang super-
heater, and for controlling the superheat tem-
perature during normal operation.

The various features of novelty which charac-
terize our invention are pointed out with par-
ticularity in the claims annexed to and form-
ing a part of this specification. For a better un-
derstanding of the invention, its operating ad-
vantages and specific objects attained by . its
use, reference should be had te the accompany-
ing drawings and descriptive matter in which
we have illustrated and described preferred em-
bodiments of the invention. ’

Of the drawings: . :

Fig. 1 is a partly diagrammatic vertical sec-
tion taken on the line {—I of Fig. 3 illustrating
& steam generating unit constructed in accord-
ance with the invention; -

Fig. 2 is a vertical section taken on the line
2—2 of Fig. 1; ) .

(CL. 122—478)

Fig. 3 is a horizontal section taken on the
line 3—3 of Fig. 1; -' )
Fig. 4 is a view similar to Fig. 1 illustrating a
modified construction; ‘ .
5 Fig. 5 Is a longitudinal vertical section taken
on the line 5—5 of Pig. 4; i .
Fig. 6 is an enlarged view of a portion of the
radiant supérheater shown in Fig. 4; and
" Fig. 7 is a fragmentary horizontal section taken
10 cn the line 1T—1 of Fig. 6. . ‘
. In the steam generating unit iliustrated in
Figs. 1 to 3, a setting substantially rectangular
in horizontal and vertical cross-section is de-
fined by a front wall 18, rear wall {{, opposite
15 side walls 12 and 13, and a roof {4, A steam and °
water drum 15 and Iower water drum (6 are
horizontally arranged along one side of the set-
ting and connected by a bank of vertically dis-
posed water tubes (1. A partition 20 extends
20 between the drums from the front wall (0 along
‘the inner side of the main tube bank for a major .
portion of its length with its rear, end spaced
from the rear wall {1 to form 2 heating gas en-
- trance throughout the height of the tube bank
25 into the portion of the setting space occupied -
by the tube bank. The partition 20 is formed
by a row of tubes 21 connected to the drums i5
and 18 and refractory closing  the intertube
- spaces and held in position on the tubes in any
30 suitable manner. *The innermost rows of tubes
I1T* between the end of the partition 20 and
rear wall {1 are arranged to form a boiler slag
screen, as shown in Fig, 3, and a group of in-
verted U-shaped superheater tubes 22 is posi-
35 tioned at the outer side of this section of the
bank. Transverse baffies 23 and 24 extend from
the partition 20 and side wall 13 respectively
to define a plurality of serially connected trans-
verse gas passes in the space occupied by the
40 tube bank. o o
The remaining portion of the setting space
includes the furnace chamber of the unit. This
portion of the setting is entirely fiuid cooled,
the cooling provisions including a row of hori-
45 zontally inclined tubes 25 connected to the lower
drum (6 at their inner ends and to a side wall
header 26 at their outer ends. Metallic blocks
27 thereon unite to form a substantially horizon-
tal smooth floor. A row of tubes 28 extend up-
50 wardly along the side wall {2 and are bent lat-
- erally at their upper ends along the roof 14 and
- connected to the drum 15. The tube row 25 and -
associated blocks terminate adjacent the rear
wall 11 above an ash pit 29 extending across the
53 rear end of the furnace chamber. 'The front




2
wall 10 is protected by a row. of vertically dis-
posed tubes 30 connected at their upper and
lower ends to the drums 15 and 16 respectively.
A similar row of tubes 81 extend along the rear
wall 11. Fuel burners 32 adapted for the burn-
ing of a flu'd fuel, such as pulverized coal, in
suspension at relatively high rates of heat re-
lease, are mounted in ports in the front wall 10,
as indicated in Figs. 1 and 3. i

In accordance with our invention, this portion
of the setting space is divided into a plurality of
serially connected laterally adjoining. sections 33,
34, and 35 by fluid cooled vertically'disposed par-
titions 36 and 31 extending from the floor to a

point adjacent the upper drum 15. The outer -

section 33 is of greater width than either of the
sections 34 and 35 and forms the main combus-
tion space or furnace chamber, while the inner
sections 34 and 35 constitute serially connected

fluid cooled open passes connecting the rear end :

of the outer section to the rear portion of the
tube bank space. The partition 36 is formed
by a row of vertical water tubes 38 and refrac-
tory in the intertube spaces held in position by
studs welded on the tubes.
their upper ends bent and directly connected to
the drum {5 and their lower ends to a longitu-

The tubes 38 have :
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" pletely shielding the tubes in the first tube bank

pass from heat radiation from the high tem-’

perature outer section 33.

10

dinal header 89 incorporated in the row of floor

tubes 25 intermediate their length. The parti-
tion 37 is similarly formed by refractory end tubes
40 extending between the drum I8 and & header
41, also incorporated in the row of floor tubes
25. The partition 86 extends rearwardly from
the front wall 10 to a point adjacent the ash pit
29, while the partition 37 extends forwardly from
the rear wall I{ to a point spaced from the front
wall. The portion of the floor in the inner sec-
tions 34 and 3% forwardly of the partition 37 is

30

omitted to provide a second transverse ash pit -

£2. The partitions 38 and 37 converge at their
upper ends toward the drum {5 and the spaces
between the partitions and between the partition
36 and the roof {4 are closed by refractory.
With this arrangement the burning fuel
streams discharged by the burners 32 first pass
substantially horizontally and reaiwardly through
the outer furnace section 33. This portion of
_the flame path is wholly unobstructed and a sub-
stantial amount of heat is absorbed mainly by
radiation by the tubes 28, 28, 30, 31, and 38. The
burning fuel and gases turn about the rear end
of the partition 36 and forwardly through the
open pass 34 between the partitions 36 and 31,
radiating heat to the partition tubes 38 and 40
and floor. The furnace gases then turn around
the front end of the partition 37 and rearwardly
through the open pass 35 between the partitions
37 and 20, further reducing the gas temperature
by heat radiation to the partition tubes 40 and
21 and floor before reaching the first pass across
the tube bank. The gases on entering the tube
bank space successively contact with the slag
screen tubes 17, the tubes 171, and the super-
heater tubes 22 in the first tube bank pass, and
then with the water tubes 17 in the second and
third tube bank passes before leaving the unit. A
pair of relatively narrow fluid cooled open passes

40

45

50

60

are thus provided between the high temperature -

outer section and the tube bank space, substan-
tially increasing the available length of the fur-
nace chamber with but little increase in the floor
space occupied by and in the draft loss through
the unit, and substantially reducing the furnace
gas temperature before the gases reach the tube
pbank. The partitions are also effective in com-

the radiant superheating surface.

The convection heated superheater tubes 22
are connected into inlet and outlet headers 1]
and 46 respectively, as indicated in Fig. 1, the
header 45 receiving steam from the upper drum
15 through tubes 41. In addition to the con-
vection superheating surface described, the unit
desirably includes & substantial amount of ra-
diant heat absorbing superheater surface con-
pected in series with the convection surface. In,
the unit described the radiant superheater sur-
face is divided Into two sections, one section con~
sisting of & row of vertical tubes 50 extending
along the rear wall 1| at the rear end of the open
pass 34 between external inlet and outlet head-
ers 51 and 52 respectively, and the other section
being formed by & row of vertical tubes 55 ex-
tending along the side of the pass 34 formed by
the partition 37. The tubes 55 are connected at
their lower and upper ends to external inlet and

- outlet headers 56 and 57 respectively.

With this arrangement of the superheating
surface, the steam generated first passes through
the outlet tubes 47 to the header 45, convection -
heated superheater tubes 22, and outlet header
46, the latter being connected to the inlet header
56 of the partition radiant section by an external
conduit 58. The superheated steam is further
superheated while passing through the super-
heater tubes §5 to the outlet header 51. From
the header 51 the steam is delivered through a
conduit 59 to the inlet header 51 of the rear wall
radiant section. The steam then flows down-
wardly through the superheater tubes 50 to the
outlet header 52 from which it passes to the point
of use. The described radiant superheating sur-
face substantially increases the superheating ca-
pacity of the unit without obstructing the fur-
nace chamber or increasing the draft loss through
the unit.

The described location of the radiant super-
heater surface is also advantageous when start-
ing up the unit and at other low load periods in
which little or no steam is being passed through
As shown in
Figs. 1 and 3, & pair of fluid fuel burners 60 are
mounted in the front wall 10 at the front end of
the open pass 385, and arranged to discharge
rearwardly therein. The auxiliary burners 60
alone are operated when starting up so that at
such periods the furnace gases pass only through
the open pass 35 before reaching the tube bank
space. Under these conditions the radiant su-
perheating surface will be in no danger of being
overheated. - When the rate of steam generation
has increased sufficiently to provide an adequate
steam flow through the superheater sections the
fuel burners 32 are put into operation.

The auxiliary fuel burners 60 are also bene-
ficial in affording regulation of the final super-
heat temperature by varying the superheating
effect of the convection heated surface. For ex-
ample, with the fuel burners 32 in operation the
auxiliary fuel burners 60 can be put into opera-
tion at a controlled rate of fuel discharge to
supply a desired additional amount of heating
gases to the furnace pass 385, which gases sub-
sequently contact with the superheater tubes 22
and correspondingly increase the convection su-
perheating effect.” With a given load, the burners

_ 60 and 32 may be regulated to vary the ratio of

-7

T

the convection superheating effect to the radiant
superheating effect.
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In the modided construction shown in Figs.
4-7, the parts numbered the same as in Pigs. 1-3
are similarly constructed and substantially stmi-
larly arranged. .In the modified construction the
radiant superheater section is formed by a group &
of horizontally arranged 'multi-looped sinuous
tubes 70 arranged to form the partition 36* sep-
arating the outer section from the first inner sec-
tion or open pass. The superheater tubes are
arranged with their leg portions in contact with 10
the leg portions of adjacent tubes and their low-

' ‘er and upper ends connected to inlet and ocutlet
headers 71 and 12. respectively. The: horizontal
tube legs are supported in position by spaced.
groups of tubes 13 extending vertically from a 15
fioor header 39% and connected to the drum I8.
As indicated in Fig. 5, a larger number of tubes
13-are installed along the front portion of the
superheater to protect the corresponding por-
tions of the superheater tubes when the burner 20
80 is used for starting-up. As shown in Figs. 6
and 7, hook bars 14 are welded to the tube legs

" and carried, by corresponding lugs 15 welded on
selected tubes 18. With this construction, most
of the superheater tube surface will receive heat 25
by radiation not only from the outer furnace.
section 33 but also from the open pass 34 to
thelr opposite sides. '

While in accordance with the provisions of the
statutes we have illustrated and described here- 30
in the best forms of the invention now known to
us, those skilled in the art will understand that
changes may be made in the form of the appara-
tus disclosed without departing from the spirit

. of the invention covered by the claims, and that 33
certain features of the invention may sometiimes
be used to advantage without a corresponding
use of other features. :

We claim: )

1. A steam boiler comprising upper and lower 40
horizontally arranged drums, a bank of verti-
cally disposed tubes connecting said drums, a par-
tition extending vertically along one side of said
tube bank and separating the space containing

ber except at the rear end of said space, a plu-~
rality of vertical partitions extending longitudi-

‘nally of sald chamber and arranged to divide the
same into an outer section and a plurality of .
serially connected inner sections connecting the 50
rear end of said outer section to the rear end
of said: tube bank space, means for fluid cooling
each of said chamber sections including heat
absorbing tubes connected into the steam boiler
circuit, fuel burner means at the front end of 353
said outer section for burning fuel in suspension,
and auxiliary fuel burner means arranged to dis-
charge fuel directly into one of said inner sec-
tions in the same direction as the heating gas
flow therein from said outer section. - 60

2. A steam boiler comprising upper and lower
horizontally arranged drums, a bank of vertically
disposed tubes connecting said drums, a parti-

. tion extending vertically along one side of said -
tube bank and separating the space containing ¢
said tube bank from s laterally adjoining cham-
ber except at the rear end of said space, a plu-
rality of vertical partitions extending longitudi-
nally of said chamber and arranged to divide
.the same into an outer section and a plurality of
serially connected inner sections connecting the
rear end of said outer section to the rear end of

_ said tube bank space, means for fluid cooling the
side walls of each of said chamber sections in-
cluding fluid conduit tubes incorporated in each 75

&

0

of said partitions and -connected into the steam

boiler circuit, fuel burner means at the front end -

of sald outer section for burning fuel in suspen-
sion, and auxiliary fuel burner means at the
front end of the inner section adjoining said
tube bank space for burning fuel in suspension.

3. A steam boiler comprising upper and lower
horizontally arranged drums, a bank of vertically
disposed tubes connecting said drums, a partition
extending vertically along one side of 'said tube
bank and separating the space containing said
tube bank from a laterally adjoining chamber
except at one end of said‘space, a second vertical
partition extending longitudinally of and later-
ally spaced from said tube bank and extending
in substantially the same direction as said first
paréition and arranged to divide said chamber
into serially connected outer and inner sections
serially connected to said tube bank space, means
for burning fuel in said outer. chamber section,
a radiant heated superheater extending along
said second partition, and separate means ar-
ranged to discharge fuel directly into said inner
chamber section and to provide hesting gases
discharging therefrom in the same direction as
the heating gas flow therein from said outer
section,” . :

4. A steam boiler comprising upper and lower
horizontally arranged drums, a bank of vertically
disposed tubes connecting said drums, a partition
extending vertically along one side of sald tube
bank and separating the space containing said
tube bank from a laterally adjoining chamber
except at one end of said space, means defining
a second vertical partition extending longitudi-
nally of and laterally spaced from said tube bank
and extending in substantially the same direction
as sald first partition and arranged to divide said
chamber into a plurality of serially connected

inner and outer sections connected to said tube

bank Space, said second partition-defining means
including 'a horizontally arranged sinuous super-
heating tube, and means for burning fuel in the

_outer section of said chamber.
said tube bank from a laterally adjoining cham- 45

5. A steam boiler comprising uppsr and lower

+ horizontally arranged drums, a bank of vertically

disposed tubes connecting said drums, a partition
extending vertically along one side of sald tube
bank and separating the space containing said
tube bank from a laterally adjoining chamber
except at one end of said space, means defining
8 second vertical partition extending longitudi-
nally of and laterally spaced from said tube bank
and extending in substantially the same direc- :
tion as said first partition and arranged to divide
said chamber into a plurality of serially -con-
nected laterally adjoining sections connected to
said tube bank space, sald second partition-de-
fining means including a horizontally arranged
sinuous superheater tube arranged to receive
heat by radiation at opposite sides thereof, ver-
tical water tubes arranged to support said super-
heater tube, and fuel burner means at one end
of the outer chamber section for burning fuel.
6. A steam boiler comprising upper and .lower
horizontally arranged drums, a bank of vertically
disposed tubes connecting said drums, a partition

_extending vertically along one side of said tube

bank and separating the space containing said
tube bank from s laterally adjoining chamber .
except at one end of said space, a plurality of
vertical partitions extending longitudinally of
and laterally spaced from said tube bank and
extending in- substantially the same direction
as said first partition and arranged to divide
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sald chamber into an outer section and a plu-
rality of serially connected substantially unob-
structed laterally adjoining inner sections seri-
ally connecting said outer section to said tube
bank space, means for fluid cooling the walls of
" said inner sections, fuel burner means at one end
of said outer section for burning fuel in suspen-
sion, a convection heated superheater within
said tube bank space, and a second superheater
in said chamber heated mainly by radiation from
said fuel burner means and serially connected to
said convection superheater. .

7. A steam boiler comprising upper and lower
horizontally arranged drums, & bank of vertically
disposed tubes connecting said drums, a partition
extending along one side of said tube bank and
separating the space containing said tube bank
from & laterally adjoining chamber except at
the rear end of said space, a plurality of verti-
cally disposed partitions extending longitudinally
of and laterally spaced from said tube bank and
arranged to divide said chamber into an outer
section and a plurality of serially connected lat-
erally adjoining inner sections connecting the
rear end of said outer section to the rear end of
said tube bank space, fuel burner means at the
front end of said outer section for burning fuel
in suspension, a convection heated superheater
section within said tube bank space, heat ex-
change tubes in said outer and inner sections
connected into said steam boiler, & radiant heat-
ed superheater section in said chamber subject
to radiant heat from said fuel burner means and
serially connected to said convection superheater
section, and an auxiliary fuel burner arranged
to introduce fuel into one of said inner sections
between said radiant superheater section and
said tube bank space and to provide heating gases
discharging therefrom in the same direction as
the heating gas flow therein from said outer
section.

8. In a sSteam generating unit, the combina-
tion of a combustion chamber and a boiler sec-
tion at one side thereof, the walls of said com-
" pustion chamber being lined with water tubes
exposed to the radiant heat of the burning fuel
in said chamber, said boiler section including an
upper transverse steam and water drum and a
lower transverse water drum substantially verti-
cally below said first mentioned drum, & bank of
of tubes in said boiler section connecting said
upper and lower drums, means for connecting

the tubes in said combustion chamber to said

steam and water drum, said combustion chamber
having a vertical wall extending upwardly there-
in and dividing said combustion chamber into a
pair of serially connected passes arranged and
having connections providing heating gas flows
therein in opposite directions, steam generating
tubes for cooling said wall and arranged to re-
ceive heat from both of said passes, means for
connecting said steam generating tubes to said
steam and water drum,; a fuel burning device

constructed and arranged to provide a flow of

heating gases through both of said passes, and
a separate fuel burning device constructed and
arranged to provide a flow of heating .gases
through only one of said passes in substantially

10

15

20

25

30

36

40

45

50

55

60

65

2,209,732 -

the same direction as the heating gas flow there-
in from said other fuel burning device.

9. A steam boiler comprising upper and lower
horizontally arranged drums, a bank of verti-
cally disposed steam generating tubes connecting
said drums, a partition extending vertically along
one side of said tube bank and separating the
space containing said tube bank from a laterally
adjoining chamber except at one end of said
space, a heating gas exit from said space ar-
ranged. to provide a substantially horizontal gas
flow through said space longitudinally of said
tube bank, a plurality of vertical partitions ex-
tending longitudinally of and laterally spaced
from said tube bank and arranged to divide said
chamber into an outer section and a pair of
serially connected inner sections serially con-
necting said outer section to said tube bank
space, said partitions being relatively arranged
to provide a substantially horizontal gas flow
through the inner chamber section adjoining
said tube bank space in a direction opposite the
gas fow through said tube bank space, heat ex-
change tubes extending along each of said last
mentioned partitions- and connected into said
steam boiler and including radiantly heated su-
perheater tubes, fuel inlet means for supplying
fuel to said outer chamber section and radiantly
heating said superheater tubes, and separate fuel
inlet means for supplying fuel to one of said
inner sections in the path of gas flow between
said superheater tubes and said tube bank space
and providing heating gases discharging there-
from in the same direction as the heating gas
flow therein from said-outer section.

10. A steam boiler comprising upper and lower
horizontally arranged drums, a bank of vertically
disposed steam generating tubes connecting said
drums, a partition extending vertically along one
side of said tube bank-and separating the space
containing said tube bank from & laterally ad-
joining chamber except at one end of said space,
a heating gas exit from said space arranged to
provide a substantially horizontal gas flow
through said space longitudinally of said tube
bank, a plurality of vertical partitions extending
longitudinally of and laterally spaced from said
tube bank and arranged to divide said chamber
into an outer section and a pair of serially con-
nected inner sections serially connecting said
outer section to said tube bank space, means
for fluid cooling the boundary walls of each of
said chamber sections including steam generat-
ing tubes extending vertically along each of said
last mentioned partitions and connected to said
upper drum, pulverized fuel inlet means for sup-’
plying fuel to and burning the fuel in suspension
in said outer chamber section, and said parti-
tions being relatively arranged and constructed
to provide & substantially horizontal gas flow
longitudinally through the inner chamber section
adjoining said tube bank space in a direction
opposite the gas flow through said tube bank
space, and an ash pit at the bottom of one of
said inner sections.

° ~ ERVIN G. BAILEY.
CHARLES U. SAVOYE,



