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15 Claims.

The present invention relates in general to the
construction and operation of vapor generators,
and more particularly to steam generating units
particularly characterized by their low head room
and small flcor requirements and low cost of con-
struection.

The main object of the invention is the pro-
vision of a vapor generator of the character de-
scribed which is further characterized by its
simplicity of construction, high operating effi-
ciency, Iow cost of majintenance, and ease of
accessibility to all portions of the unit,

A further and more specific object is the pro-

‘vision of a vapor generator of the character de-~

scribed in which the bressure parts are entirely
bottom-supported, and a major portion of the
upper drum loading is carried by a special ar-
rangement and construction of furnace wall
tubes.

A further object is the provision of a Vapor
generator of the general character described

, which is especially adapted for use with a me-~
chanical stoker as the fuel firing means,

The various features of novelty which char-

acterize our invention are pointed out with par-.

“ticularity in the claims annexed to .and forming
g part of this specification.. For a better under-
-standing of the. invention, its operating advan-
tages and specific obJects attained by its use,
reference should be hdad to the accompanying
drawings. and descriptive matter in. which we
have illustrated and describéd several embodl-
ments of our mventlon ;

.~ Of the drawmgs

Fig. 1 is a secticnal elevatlon taken on the

line 1—t of Fig. 2 of g steam boiler constructed
in accordance with the invention;

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

Fig. 3 is a vertical sectlon taken on the broken
section line 3—3 of Fig, 1;
. Fig. 4 is a vertical sectlon ta.ken on the line
4—4 of Pig. 1;

Fig. 5 is a vertical sectlon taken on. the line
5—5 of Fig. 1;

Fig. 6 is an enlarged view of a port1on of the
-furnace side wall tubes shown in Fig. 2;

Fig. 7 is a detail elevation of the drum and
header support connections;

Fig. 8 is a plan view of the drum support
bracket

Fig. 8 is a view similar to Fig. 1 taken on. the
line 5—8 of Pig. 10 and 1Hustrat1ng a modified
.construction; and
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- Fig, 10 is'a horizontal section taken on the-line
18—10 of Fig. 9.

In the embodiment of the invention shown in
Figs. 1-8, the vapor generator has a setting, sub-
stantially rectangular in horizontal and vertical
cross-section; formed by a front wall 19, a rear
wall 11, side’ walls 12 and 3, and a roof (4.

‘Within the setting are the pressure parts of the

unit, the major portion of the steam generating
surface being formed by a bank of small diameter
tubes 28 extending between an upper horizontal
steam and water drum 21 -and alaterally displaced
lower water drum 22. Ag'shown, the drums 21
and 22 are laterally offset a considerable distance,
the drum 22 extending adjacent the rear wall 11
and the drum 21 intermediate the front section of
the unit.  The tube bank 20 is formed by rows of
“dog leg” tubes arranged parallel except for their
end portions which are radially ‘connected to the
drums, the upper tube ends being confiried to a
portion of the drum 2{ below the normal water
level therein. In order to secure the maximum
amount of steam generating surface within the
available space limitations, while maintaining de-

) “sirable: circulation conditions therein at all rat-
"ings, the lower portions of the tubes 20 are ar-

ranged at an angle of approximately 75° to the
horizontal, while the upper tube portions are bent
forwardly at an angle of approximately 32° to
tiie -horizontal.

The setting space containing the tube bank 29
is bafiled to provide a flow of heating gases trans-
versely of the tubes in the bank through a series
of gas passes arranged longitudinally ‘'of the tube
bank. For this purpose a tile partition 24 is built
up on the innermost tube row 20 at the furnace
side of the bank the full distance between the
drums and from the side wall 12 approximately
half the length of the tube bank. Vertical trans-
verse baffles 25 and 26 extend from the end of

- the partition 24 and rear wall I! respectively,
- as'indicated in Fig, 2, partly across the tube bank
“space to form seria,lly connected transverse gas

passes 27, 28, and 28. The two rearmost rows
20° of the tube bank have corresponding portions
lining the rear wall ii and roof 14; and their
intermediate portions-in the gas pass 29 stag-

‘gered to provide adequate flow area therethrough

to an inclined heating gas outlet flue 39 opening
into the upper portion of the pass 29. Dampers
31 in the outlet flue 38 are operable to control
the draft through the unit.

- The lower water drum 22 rests on spaced sup-

‘porting cradles 33 carried by the concrete foun-

dation. 84, thus providing -a bottom support for
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the lower water drum and a portion of the weight
of the generating tubes 20 and the contents
thereof. In view of the substantial lateral dis-
placement of the drums 21 and 22 and the an-
gular arrangement of the upper and lower por-
tions of the generating tubes, the weight of the
drum 21 and the upper portion of the generating
tube bank and the contents thereof cannot be
carried by the described supports and require
special supporting provisions.

Top supporting:of-

these pressure parts would not only increase the--

head room requirements of the unit, but also its
cost of construction as well as- complicating the
thermal expansion requirements in operation.

In accordance with our invention, the steam
and water drum 2! and upper section of the tube
bank 28 are adequately supported without re-
sulting in any increase in the head room re-
quirements or any substantial increase in the
cost of construction or number of structural parts
than would otherwise be.necessary, while at the
same time simplifying the thermal expansion re-
quirements of the unit, by-a special construction
of some of the water tubes used for fluid
cooling the furnace side walls 12 and. t37and the
support means therefor. As shown, the portion
of each side wall between the front wall 18 and
tube bank 20 is lined with a row of vertical water
tubes 36. The tubes 36 are straight and parallel
substantially throughout their entire lengths,
with their upper portions curved and radially con-
nected. to. the end sections: of the drum 2{ below
the normal water level therein. The lower ends
of each row of tubes 3§ are connected to a hori-
zontal header 21 extending from a point adjacent
the drum 22 to the outer side of the front wall
0. Supply tubes 38 connect the drum 22 to the
adjacent ends of the headers 37. The drum 22
is- anchored at its center to provide symmetrical
expansion.. )

The provisions for supporting each side water
wall, as well as a corresponding portion of the
weight of the drum 21, upper section of the tube
pank 28 and the contents thereof, comprise a

pair of support castings 33 between each header -

-31 and the foundation 34. Each header is ex-
pansibly  secured. to- the corresponding support
castings 39 by welding 2 plate 40 onto the lower
outer side of the header and bolting the plate

through an expansion slot therein to the top. :

of the support casting. The plate slot for the
forward support permits movement of the header
37 axially thereof while the rear plate slot per-
mits outward movement as well, - In additicn to

the support castings the four wall tubes 362 adja-, b

cent to:the vertical center line of the drum 2i
are constructed to. serve as suppert columns: be-
tween the drum and header. Asshown in Fig. 6,
the tubes 36> have the. same outside diameter as

the remsgining side wall tubes 36 with a wall

thickness approximately twice that of the re-
maining tubes 86, thus censiderably inereasing
the compression strength of the tubes 362. This
arrangement of the thick walled tubes forms an

effective means for transmitting ithe gravity load--

ing on ‘the upper drum 21 to the header 37 and
-Toundation, without increasing the number of
gide wail tubes vequired for wail protection. In
addition to the support castings, the headers

37 have their ends adjacent the drum 22 tied to

that drum by ‘2 supporting :arrangement which
permits relative movementol the drum and head-
ers: parallel to the .drum :axis, hut. prevents rela-
tive.movement of these parts transversely of the
- drum axis. .As.shown:in Figs. 7 aad 8, the drum
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from the lower water drum 22.

“the bridge wall 52.
‘the gas exit 56 all of the products of combustion

‘side of the wall.

the outer side of the tube row 60.
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has a pair of angle brackets 41 welded thereon,
each .of which carries a pair of fransversely
spaced bars 42 on its upper side and between
which a bar 43 on the underside of the corre-
sponding header end slideably fits. With the de-
scribed construction and arrangement, all of the
pressure parts of the unit will be bottom-sup-
ported and thus all vertical thermal expansion
of the parts will be upward.

The described formation of the main tube bank

-and drums, and arrangement of the side wall

tubes, is. particularly adapted for a stoker fired
unit, although broadly the boiler construction
would also permit the use of other fuels, such as
pulverized or granulated coal, oil or gas. In the
construction illustrated, an underfeed type me-
chanical stoker extends through the front wall
{0 with its axis normal to the tube bank, the
stoker comprising a center feed and grate section
85 carried by bottom supports 46 and lengitudi-
nal walls 41, which are spaced from the bottom
portions of the side walls 12 and 13 to form ash
pits 48 at opposite sides of the stoker and below
the dumping sections 49 thereof. Within the
foundation is arranged an air blast tunnel 50
leading from a forced draft fan (not shown) to
the center section of the stoker. A damper §l
at the exit end of the tunnel 59 controls the air
discharge from the fan.

The underfeed stoker extends rearwardly to
s transverse bridge wall 52 in front of and spaced
The portion of
the unit forwardly of the tube bank 28 and par-
tition 24 is divided into a main furnace cham-
ber 53 and an open pass 54 by a second par-
tition 55 formed by tile blocks arranged between
a pair of tube rows 29¢ extending between the
drums 21 and 22. The tubes 20° and parti-
tion 55 are constructed to form a vertically
elongated restricted gas exit 56 from the main
furnace chamber 53, as shown in Figs. 2 and

-3. Access to the open pass is had by bending

rearwardly the portions of a pair of tube 20°
extending across the gas exit 56, The gas exit

‘56 is advantageously located in 2 portion of the

partition 55 adjacent the side wall 12 and oppo-
site the. third pass 29. The gas exit extends
from the drum 21 to a point above the top of
‘With this arrangement of

from the main furnace chamber will be required
to enter the open pass 54 adjacent one end there-
of and flow laterally therein to the entrance end
of the first gas pass 21. As ‘shown in Fig. 1,
the open pass 54 has an upwardly tapering cross-
section “to provide ' proper distribution of the
heating gaseés therein and entering the tube
bank 20 substantially throughout the height of
the gas pass 21. The lower portions of the
tubes 28c between the bridge wall 52 and the
drum 22 are substantially horizontal and spaced
to permit free passage therethrough of ash sep-
arated from the heating gases in the open pass.
The space between, the bridge wall and the
drum 22 forms an ash pit 59 from which de-
posited ash can be removed through access doors
in the side walls.

The front wall 18 is lined with a row of wa-
ter tubes 60 extending from the drum 21 down-
wardly to a transverse header 61 at the outer
A lesser number of supply
tubes 62 are encased in the front wall 10 at
The head-
er 61 is connected to and .supported from the
ends of the headers 31 by short drain tubes 83,
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“The furnace chamber is thus' defined on all
sides by water walls discharging into a com-
‘mon upper drum and tied together structurally
‘to one another 'and to the lower.drum at the
‘level of that drum.
" The discharge from the.riser tubes entering
‘the steam and water drum 21 passes through
corresponding cyclone type steam and water sep-
-arators 65 spaced along the length of the drum
and which provide a highly effective separation
of the entering steam and water before the steam
is discharged through the steam outlet connec-
tion 66. ’

In the operation of the steam generating unit
described, the supplies of. air and fuel are fed
to the furnace in controlled quantities, and com-
‘bustion - of the fuel takes place at a relatively
‘rapid rate. All of the heating gases generated
must flow through the restricted gas outlet 56
‘8t one side of the furnace chamber, thus creat-
ing a ‘highly turbulent condition in the gases
-entering the fluid cooled open pass 54. Combus-
tion of unburned fuel particles is rapidly com-
pleted in the open pass under these operating
cconditions, and the heating gases flow substan-
tially horizontally therein to the entrance end
of the first pass 27, and serially through the gas
‘passes 2T, 28 and 29. Most of the tubes in the
third gas pass 29 serves as downcomer tubes for
the remaining portion of the bank, and the sup-
ply tubes 38 and 62 deliver adequate supplies of
.water. to the furnace water walls. The vertical
arrangement of substantially all of the tubes of
the unit minimizes ash deposition thereon, and
facilitates routine ‘cleaning "operations. The
‘'stéam - generating unit disclosed is particularly
‘adapted for central station and industrial units
of relatively small capacity and low operating
pressures. - One installation of the unit illus-
‘trated, for example, is designed for a maximum
:steaming capacity of 42,000 pounds of saturated
steam per hour at a pressure of 150 psi.

While the steam generating unit illustrated in

Figs. 1-8 is designed for the production of satu-
.rated steam only, it can be readily adapted for'

the production of superheated steam, and such
.a -modified construction is illustrated in Figs. 9
.and 10. As shown in these figures, the super-
heating surface is incorporated by eliminating

the rear rows of generating tubes in the first pass '

21 and substituting nested rows of superheater
tubes 10 extending along and substantially par-
-allel to the generating tubes 20. The superheater

illustrated is of the .draining type having the
Jlower ends of the tubes connected. to superposed -

inlet and. outlet headers Ti and .12 respectively,
the header T being connected to the steam space
of the drum 21 by tubes 713. The tubes 70 and 13
are clamped together in spaced relation by bars
T4 and suitable clamping means.
support of tubes 10 and 13 is effected by a plate
18 clamped around the tubes 73 and secured to
the drum 21.

While in accordance with the provisions of the

statutes we have illustrated and described herein
the best forms of our 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 hy our claims, and that

certain features of the invention may sometimes
‘be used to advantage without a corresponding
use of other features.

‘We claim: : .

1. A steam generator comprising walls forming

The vertical
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-a- setting containing pressure parts including &

lower- transverse- water drum, an upper trans-
verse steam -and ‘water drum laterally displaced

‘a substantial distance from said lower drum, and

an inclined bank of steam generating tubes con-

necting said drums, a furnace chamber at one

side ‘'of and extending under the upper part of

‘said tube bank, means for bottom-supporting

said upper drum mainly consisting of a plurality
of vertical water tubes extending substantially
straight downwardly from said upper drum along
opposite side walls of said furnace chamber, &
header extending along each of said furnace side
walls and connected to the lower ends of said
side wall tubes, and means for bottom-supporting
each of said headers. i

2. A steam generator comprising walls form-
ing 'a setting containing pressure parts includ-
ing ‘a- lower - transverse water drum, an upper
transverse steam and water drum Jlaterally dis-
placed a substantial distance from said lower
drum, and an inclined bank of steam generating
tubes connecting said drums, a furnace chamber
at one side of and extending under the upper
part of said tube bank, means for bottom-=sup-
porting. said pressure parts comprising cradle
means for bottom-supporting said lower drum,
a- plurality of ‘vertical drum-supporting water
tubes extending substantially straight downward-
ly from said upper drum along opposite side walls
of said furnace chamber, a horizontally arranged
header extending along each of said furnace side
walls adjacent the level of said lower drum and
connected to the lower ends of said side wall
tubes, and means for bottom-supporting each of
said headers. v

3. A steam generator comprising walls forming
a setting containing pressure parts including a
lower transverse water drum, an upper trans-
verse steam and water drum laterally displaced a
substantial distance from said lower drum, and
an inclined bank of steam generating tubes con-

‘necting said drums, a furnace chamber at one
'side’ of and extending under the upper part of

said tube bank, means for bottom-supporting
said pressure parts comprising ¢radle means for
bottom-supporting said lower drum, a plurality of

-vertical drum-supporting water tubes symmetri-

cally "arranged relative to the vertical axis of

'said “upper drum and extending substantially

straight downwardly from said upper drum along
opposite side walls of said furnace chamber, a

‘hqrizontally arranged header extending along
‘each of said furnace side walls and connected to

the lower énds of said side wall tubes, and means
for bottom-supporting each of said headers.

4. A steam generator comprising walls form-
ing a setting containing pressure parts including

8 lower transverse water drum, an upper trans-

verse steam and water drum laterally displaced

from said lower drum, and an inclined bank of

steam generating tubes connecting said drums,

'a furnace chamber at one side of and extend-

ing: under the upper part of said tube bank, a
row of vertically extending drum-supporting

‘water tubes connected to said upper drum at op-

posite sides of the vertical axis of said upper drum
and extending substantially straight downwardly
along each of the opposite side walls of said fur-
nace chamber, a horizontally arranged header ex-

‘tending along each of said furnace side walls ad-
Jacent the level of said lower drum and con-

nected to the lower ends of said side wall tubes,

supply tubes connecting each header to said lower
‘drum, means independent of said supply tubes for




supporting one -end of -said - headers from -said
.lower drum,-and separate support means for bot-
‘tom-supporting-each of said headers.

5. A steam: generator comprising walls forming

a setting . containing pressure parts including a .

Jower transverse water drum, -an upper trans-
wverse steam and water drum- laterally displaced
‘from said lower drum, and .an inclined bank of
-steam - generating. tubes connecting said drums, a
furnace .chamber at one side of said tube bank,
-a row-of vertically extending water tubes con-
meeted :t0 said upper drum at cpposite- sides of
the :vertical axis thereof -and extending down-
swaxrdly along each of the opposite side walls of

said furnace chamber, a horizontally arranged

header extending along each of said furnace side
-walls and connected to:the lower ends of said. side
wall .tubes, the side wall tubes immediately ad-
‘jacent the vertical axis. of said upper drum having
.greater compression strength than the.remaining
‘side wall tubes, and supporf means.for bottom-
:supporting each of said headers.

6. A steam generator comprising walls forming
-a sebting contfaining pressure parts-including a
Jower transverse water drum, an upper transverse
steam and water drum laterally:displaced from
.said lower drum, and an inclined bank of steam
‘generating tubes connecting said drums, a furnace
.chamber at one side of said tube bank, a row of
-yertieally extending water tubes connected to said
upper drum:at opposite sides of the vertical axis
-thereof and extending along each of the opposite
:side walls of said furnace chamber, a horizontally
.arranged header extending along each of said fur-
mace side-walls and connected.to the lower ends of
said side wall tubes, the side wall fubes imme-~
«diately adjacent the vertical axis of said upper
drum  having the same outside diameter as and
thicker walls than the remaining side wall tubes,
:and a support means for bottom- supportlng each
-of said headers.

7. A steam generator comprising walls-form-
ing g setting containing pressure parts including
.a lower transverse water drum, an upper trans-
-verse steam and water drum laterally displaced
from said lower drum, and an inclined bank of
‘steam generating tubes connecting said drums, a
furnace chamber at one side of said tube bank,
a row of vertically extending water tubes con-
nected to said upper drum at opposite sides of
the vertical axis thereof and extending -down-
wardly zlong each of the opposite side walls of
-said furnace chamber, a horizontally arranged
header extending along each of said furnace side
walls adjacent the level of said lower drum and
connected to the lower ends of said side ‘wall
tubes, the side wall tubes immediately adjacent
the vertical axis of said upper drum having great-
er compression strength than the remaining side
wall tubes, supply tubes connecting said side wall
headers to said lower drum, means for supporting
one end of said headers from said lower drum, a
cradle support for.said lower drum, and a support
means for bottom-supporting each of said head-
€rs.

8. A steam generator comprising walls forming
2 setting containing pressure parts including a
lower transverse water drum, an upper transverse
steam and water drum laterally displaced a sub-
stantial distance from said lower drum, and an
inclined bank of steam generating tubes connect-
ing said drums, a furnace chamber at one side
of and extending under the upper part of said
tube band, a substantially vertical partition ex-
_tending along the furnace side of said tube bank
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rand defining a heating gas inlet . to said tube bank

-adjacent one end thereof, 4 second substantially
-vertical partition at the furnace side of and lat-
«erally spaced from said first: partition and defin-

ing therebetween an open pass opening-to said
-furnace chamber adjacent the opposite end of
-said tube bank, a mechanical stoker in said fur-

-nace chamber arranged normal to the longitudi-

‘nal axis of said lower drum, a plurality of ver-
tical water tubes connected to said:upper drum
at opposite sides of the. vertical axis thereof and

.extending -substantially - straight - downwardly

from said upper drum along opposite side walls

-of .said furnace chamber, a horizontally arranged

iheader extending along each of said furnace side
.walls adjacent the level of said lower drum and

-connected :to the lower ends of said side ‘wall

‘fubes, and “supply tubes connecting said lawer

-drum ‘to said side wall headers.

9. A steam generator comprising walls:forming

:a setting of substantially rectangular horizontdl
.cross-section containing pressure parts includ-

.ing a 'lower transverse water drum adjacent the
-rear “wall of said setting, an upper transverse
steam -and water drum displaced a substantial
distance forwardly from said lower drum, and

-an inclined bank of steam generating tubes comn-

necting said drums, the tubes in said generating
“bank having substan’mally their entire length
formed by angularly arranged. straight portions,

‘g furnace chamber arranged forwardly of and

extending under the upper part of said tube bank,
a substantially vertical partition extending along
the furnace side of said tube bank and:defining
a heating gas inlet to said tube bank adjacent

“pne end thereof, a second substantially vertical

partition at the furnace side of and forwardly
:spaced from said first partition and defining
‘therebetween an open pass having a restricted
opening to said furnace chamber adjacent the
.opposite end of said tube bank, a mechanicsl
stoker for said furnace-chamber arranged nor-
mal to the axis of said lower drum and supplying
:fuel to the furnace chamber space under said
-upper part of said tube bank, and means forbot-
tom-supporting said pressure parts.

10. A steam generator comprising walls form-

“ing a setting of substantially rectangular hori-

zontal cross-section containing pressure parts in-
cluding ‘a Jower transverse water drum adjacent

“the rear wall of said setting, an upper transverse
steam and water drum displaced a substantial

‘distance forwardly from said lower drum, and
an inclined bank of bent steam generating tubes
connecting said drums, a furnace chamber ar-
ranged forwardly of and extending under the
upper part of said tube bank, a substantially
vertical partition extending along the furnace
side of said tube bank and defining a heating gas
inlet to said tube bank adjacent one end thereof,
a second substantially vertical partition at the
furnace side of and forwardly spaced from said
first partition and defining therebetween an open
pass having a restricted opening to said furnace

_chamber adjacent the opposite end of said tube

bailk, a plurality of vertical drum-supporting
water tubes -connected to said upper drum at op-

-posite sides of the vertical axis thereof and ex-
-tending substantially straight downwardly from

said upper drum along opposite side walls of said

_furnace chamber, a horizontally arranged header

extending along each of said furnace side walls
and connected to the lower ends of said side wall
tubes, cradle means for bottom-supporting said
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lower drum, and means for bottom-supporting
each of said headers. :

11. A steam generator comprising walls form-
ing a setting containing pressure parts including
a lower transverse water drum, an upper trans-
verse steam and water drum laterally displaced
a substantial distance from said lower drum, and
an inclined bank of bent steam generating tubes
connecting said drums, a furnace chamber at
one side of and extending under the upper part
of said tube bank, a substantially vertical parti-
tion extending along the furnace side of said tube
bank and defining a heating gas inlet to said tube
bank adjacent one end thereof, a second sub-
stantially vertical partition at the furnace side
of and laterally spaced from said first partition
and defining therebetween an open pass having
a restricted opening to said furnace chamber
adjacent the opposite end of said tube bank, a
mechanical stoker in said furnace chamber
arranged normal to the axis of said lower drum,
a plurality of vertical drum-supporting water
tubes connected to said upper drum at opbposite
sides of the vertical axis thereof and extending
substantially straight downwardly from - said
upper drum along opposite side walls of said fur-
nace chamber, a horizontally arranged header
extending along each of said furnace side walls
and connected to the lower ends of said side wall
tubes, cradle means for bottom-supporting said
lower drum, and means for bottom-supporting
each of said headers.

12, A steam generator comprising walls form-
ing a setting containing pressure parts including
a lower transverse water drum, an upper trans-
verse steam and water drum laterally displaced
a substantial distance from said lower drum, and
* an inclined bank of steam generating tubes con-
necting said drums, a furhace chamber at one
side of and extending under the upper part of
said tube bank, means for bottom-~supporting said
upper drum mainly consisting of a plurality of
vertical water tubes extending substantially
straight downwardly from said upper drum along
opposite side walls of said furnace chamber, a
header extending along each of said furnace side
walls and connected to the lower ends of said side
wall tubes, means for bottom-supporting each
of said headers, and a mechanical stoker arranged
normal to the axis of said lower drum and sup-
blying fuel to the furnace chamber space under
the upper part of said tube bank.

13. A steam generator comprising walls form-

ing a setting containing bressure parts including.

a lower transverse water drum, an upper trans-
verse steam and water drum laterally displaced
a substantial distance from said lower drum, and
an inclined hank of steam generating tubes con-
necting said drums, a furnace chamber at one
side of and extending under the upper part of

10

5

said tube bank, means for bottom-supporting said
upper drum mainly consisting of a plurality of
vertical water tubes extending substantially
straight downwardly from said upper drum along
opposite side walls of said furnace chamber, a
header extending along each of said furnace side
walls and connected to the lower ends of said
side wall tubes, means for bottom-supporting
each of said headers, and a mechanical stoker in )
said furnace chamber arranged normal to the

. axis of said lower drum and having grate sections
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extending under the upper part of said tube bank.

14. A steam generator comprising walls form-
ing a setting of substantially rectangular hori-
zontal cross-section containing pressure parts in-

cluding a lower transverse water drum adjacent

the rear wall of said setting, and upper transverse
steam and water drum displaced a substantial
distance forwardly from said lower drum, and
an inclined bank of steam generating tubes con-
necting said drums, a furnace chamber arranged
forwardly of and extending under the upper part
of said tube bank, a forwardly inclined partition
extending along the furnace side of said tube bank
and defining a heating gas inlet to said tube bank
adjacent one end thereof, a second forwardly in-
clined partition at the furnace side of and for-
wardly spaced from said first partition and defin-
ing therebetween an open pass having a restricted
opening to said furnace chamber adjacent the
obposite end of said tube bank, and a mechanical
stoker in said furnace chamber arranged normal
to the axis of said lower drum and having grate
sections extending under the upper part of said
tube bank and partitions.

15. A steam generator comprising walls form-
ing a setting, pressure parts including a lower
transverse water drum, an Uupper transverse
steam and water drum displaced a substantial
distance forwardly from said lower drum, and an
inclined bank of steam generating tubes connect-
ing said drums, a furnace chamber arranged for-
wardly of and extending under the upper part of
said tube bank, a forwardly inclined partition ex-
tending along the furnace side of said tube bank
and defining a heating gas inlet to said tube bank
adjacent one end thereof, a second forwardly in-
clined partition at the furnace side of and for-
wardly spaced from said first Ppartition and de-
fining therebetween an open pass, said second
partition having an opening in the upper part
thereof providing a restricted gas connection be-
tween said open pass and said furnace chamber
adjacent the opposite end of said tube bank, and
fuel burning means for said furnace chamber
arranged below the lower level of said restricted
gas connection.
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