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VAPOR‘ GENERATOR 

Henry H. Iiemenway, St. Albans, and John F. 
Thunstrom, Bronx, N. Y., assignors to Foster 
Wheeler Corporation, New York, N. Y., a cor 
poration of New York 

Application February 19, 1947, Serial No. 729,630 

1 
This invention relates to vapor generators. 
The present invention provides a vapor gen 

erator having furnaces each with a combustion 
chamber provided with air. under pressure for 
combustion so that the size of the combustion 
chambers and the amount of heating surface 
required for a given capacity. may be reduced 
because of the increased density of the air and 
combustion gases. 
The invention also provides a vapor generator 

in which the air under pressure for combustion 
in a combustion chamber of the generator is 
provided through power obtained by utilizing 
thermal energy of the gases of combustion from 
said chamber. 
The present invention further provides a 

vapor generator in which the. parts thereof are 
so constructed and arranged that a minimum 
amount of heating surface is required for a 
given vapor generating capacity. 
The invention also provides a vapor generator 

in which air for combustion is supplied under 
pressure and in which vapor temperature con 
trol is obtained by varying the relative amount 
of combustion gas flow over vapor generating 
and superheated vapor generating means. 
The present invention further provides ba?le 

means which includes vapor generating tubes 
of the vapor generator. 
The invention will be apparent from the fol 

lowing description ‘when considered in connece 
tion with the accompanyingdrawings forming 
a part thereof and in which: ' 

Fig. l is a diagrammatic view of the arrange 
ment of apparatus associated with the vapor 
generator of the present invention; 

Fig. 2 is a transverse sectionalview of the 
vapor generator of the present invention taken 
on the line 2—2 of Fig. 3; . 

Fig. 3 is a sectional view taken on the line 
3-—3 of Fig. 2; 

Fig. 4 is a longitudinal sectional view taken 
on the line 4--4 of Fig. 2; and 

Fig. 5 is an enlarged fragmentary view taken 
on the line 5~—5 of Fig. 2. 
Like characters of reference refer to the same 

parts throughout the views. 
Referring to the drawings, the vapor generator 

of the present invention comprises a cylindri 
ca1ly~shaped setting it mounted on a base B 
and disposed so that the longitudinal axis 
thereof extends substantially horizontally. As 
shown in Fig. 1, the vapor generator receives 
air through an air inlet conduit H from an 
air compressor I2, driven during normal opera 
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2 
tion of the vapor generator by a gas turbine 
l3. Gas turbine I3 is actuated by gases of 
combustion from the vapor generator, the gases 
entering the turbine through gas conduit 
l4 communicating with the vapor generator 
through gas outlet conduit l5 controlled by 
damper l6 and through gas outlet conduit l1 
controlled by damper l8. Exhaust gases from 
the turbine I 3 pass through conduit l9 into an 
economizer 2!! wherein said gases pass in heat 
exchange relationship with tubes 2| through 
which feed water for the vapor generator ?ows. 
After passing in heat exchange relationship 
with the tubes 2!, the gases ?ow into the flue 
22 and thence to a stack, not shown. During 
the starting up of the vapor generator, the air 
compressor I2 is driven by an auxiliary steam 
turbine 23 or an electric motor. 

Setting 10, as shown more particularly in 
Figs. 2 to 4, comprises a cylindrical metallic 
casing 24 formed of sections 24’ and. covered 
on the outside thereof by a covering of insula 
tion 25. C‘ylindrical casing 24 is closed at op 
posite ends thereof by dished heads 26 and 21, 
respectively, secured to said casing. The heads 
also comprise an inner metallic housing 28 
covered on the outside thereof by an insulating 
covering 29. 
A steam and water drum 30 is positioned 

within the cylindrical casing 24 at the upper 
part thereof and extends longitudinally of said 
casing. Combustion chambers 3| and 32 are 
provided Within the casing 24 and have an 
outer wall 33 of insulating material extending 
substantially parallel throughout the greater 
portion of its length to and in spaced relation 
ship with the casing 24 thereby forming an air 
space 45 between casing 24 and wall 33. Wall 
33 is formed in sections corresponding to sections 
24' of the casing, the sections of the wall being 
lined on the inner surface with a metal lining 
33' and on the outer surface with a metal 
lining 33". The linings 33’ and 33" are ?anged 
atopposite longitudinal sides thereof at 86, the 
flanges being discontinuous longitudinally there 
of so that air may flow through passage 45, 
the ?anges projecting across the space 45 and 
between adjacent longitudinal side edges of 
adjacent sections 24' of the casing where they 
are secured by welding or otherwise. In this 
manner, the wall 33 is supported within the 
casing. Wall extends from a point closely 
adjacent one side of the drum 3!! approximately 
centrally of the upper and lower extremities of 
said drum to a similar point on the opposite 



2,641,233 
3 

side of the drum. The space between the end 
of the refractory wall and the outer periphery 
of the drum is sealed by plates 34 (Fig. 2). 
Lower drums 35 and 36 extend longitudinally 
of the casing 24 in the lower portion thereof 
and are supported therein by supports 81. The 
drums are spaced apart and positioned on op 
posite sides of a vertical plane extending through 
the longitudinal axis of the setting and drum 
3D. The drum 35 is in communication with the 
steam and water drum 30 through downcomers 
3'! and 38, the downcomers 31’ being connected 
at opposite ends thereof to one end of the 
drum 35 and to the corresponding end of drum 
30 while the downcomer 33 is in communication 
at opposite ends thereof with the opposite end 
of the drum 335 and the corresponding end of 
the drum 36. Lower drum 35, like drum 35, 
is in communication at opposite ends thereof 
with the drum 3i! through the downcomer 39 
vand through downcomer 40. 
The combustion chambers 35 and 32 are closed 

at "the rearward end thereof by an end well ill 
of insulating material extending transversely of 
the casing 21} between the inner periphery of wall r ' 
$3 on one side thereof and the inner periphery of 
said wall on the opposite side thereof and extend 
ing substantially vertically in said casing between 
the inner periphery of wall 33 at the top thereof 
and the inner periphery of said wall at the bot 
tom. The wall 4! has a metallic lining £52 on the 
side thereof outwardly of the combustion cham 
bers which lining t2 extends transversely of the 
‘setting from the inner periphery of casing 2:3 at 
one side thereof to the inner periphery of said 
casing at the opposite side and also extends sub 
stantially vertically in the setting from the inner 
periphery of casing 24 at the bottom thereof to a 
point short of the inner periphery of the casing 
at the top thereof. 
casing 24, the chambers 3i and 32 are closed by 
a front wall 43 similar to rear wall 4! which also 
is lined on the side thereof outwardly of the com 
bustion chamber by a metallic lining M similar 
to metallic lining 42. Tie pates 9t extend between A 
the inner periphery of the head 25 and lining 42 
while tie plates 3i extend between the inner 
periphery of head 2? and lining Ml. 
An air chamber 45 is formed between the outer 

wall 33 of the combustion chambers and the case . 
ing 24 in which chamber cool air is heated and 
acts to insulate casing 2!: from heat from the 
combustion chambers. The air chamber 45 com 
municates at the top thereof on opposite sides 
with upper air space 83 in the upper part of cas 
ing 25. The dished heads 25 and 2‘! form air 
spaces 45 and respectively. Air from the air 
inlet condui" i l flows into the air space 88 in cas~ 
ing 2:; through air inlet 63 thence into the air 
spaces 45, lid and 13'? to thereby cool the casing and. v 
the dished heads and heat said air. 
Combustion chamber 31 is fired by burners 49 

each enclosed by a housing 5i? while combustion 
chamber 32 is fired by burners 55 each of which 
is enclosed in a housing 52. 
burner openings 53 therein each of which con - 
municates with a burner 49 and is in communica 
tion with the chamber while each burner 
opening 5st through wall 43 communicates with 
a burner 5i and with chamber 32. Burner hous 
ings-55] ‘and 52 extend into air chamber ill in 
head 2i’, and are mounted therein. The housing 
Fill has a plurality of dampers 5'! '(Fig. 3) in op 
posite sides thereof by means of which the flow 
of air from the space 4'! to the burners is con 
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4 
trolled. Similarly, the burner housing 52 ha 
dampers 60 which controls the flow of air from 
the space M to the burners. Burners ii receive 
fuel through fuel inlet conduits Bi while burners 
5| receive fuel through conduits 52. 
The outer wall 33 adjacent the combustion 

chamber 3! is lined along its i ner periphery b‘w 

connected at one end thereof: with the lower por 
tion of the drum 3% at one side of the drum and 
at the opposite ends thereof with the lower drum 

while the wall "' '" bustion chamber is lined along its iphery by plurality 

of water wail tubes 61% which tubes are connected 
at one end to the lower portion of the drum 30 on 
the side thereof opposite that to which the tubes 
63 are connected. The opposite end of the tubes 
M are connected to the lower drum 
A substantially generally vertically extending 

bank 65 of spaced vapor generating tubes com 
municates at one end thereof with the lower por 
tion of drum 3G and with the lower drum at 
the opposite end, while a similar bank of gen 
erally vertical1 ' extendine spaced tubes com~ 
municates with the lower portion of the drum 3?) 
and the lower drum 35. " A bottom :2 of insulat 
has material extends transversely of the chamber 
3i above drum 35 and between water well tubes 
63 and bank 65 and longitudinally of said cham 
ber between end wall ‘3i and front wall 43 while 
a similar bottom 72’ extends transversely of 
chamber 32 above drum 38 and between water 
wall tubes ‘54 and bank 66. Bottom 72', like bot 
tom l2, also extends longitudinally between Walls 
iii and 63. Bank 85 and bank at are spaced apart 
to form a central vertically extending passage 5?. 
As shown more particularly in Fig. 5, bank ‘L35 of 
tubes comprises an inner row of spaced. tubes 63 
positioned in heat exchange relationship with the 
gases of combustion in the chamber iii and a sec 
ond row of spaced tubes adjacent the E8 
and arranged so that the tubes 6i? are in aligrh 
ment with the spaces between the tubes 68. Ad~ 
iacent tubes t?! have longitudinally extending 
metallic strips Til welded to the outer periphery 
thereof adjacent the space between said adjacent 
tubes. Strips extend substantially tangentially 
of tubes 69 and are welded together at 7! so that 
the tubes and the strips together form a fluid 
tight bai?e. The strips 13 extend from bottom ‘E2 
of combustion chamber 3! to a point short of the 
bottom of the drum 33 thereby forming a space 
which provides a gas outlet 73 for combustion 
chamber 3!. Innermost row of tubes 15 of bank 
65, which tubes extend along the central paw 
sage 6i, also has longitudinally extending metallic 
strips 74 similar to strips l3 welded to the outer 
periphery of adjacent tubes and extending sub 
stantially tangentially of the tubes in the space 
between adjacent tubes. The strips ‘M are welded 
together at 15 so that the strips and the tubes to 
gether form a fluid-tight baiile between the cen 
tral passage 61 and the tube bank 65. The strips 
14 extend from a point short of the drum to 
a point short of the drum 35. How of tubes 63 
of the tube bank 65 and row of tubes 16 of said 
bank provide ?uid-tight ba?ies which form a ver~ 
tically extending gas passage 78 through the tube 
bank. This passage communicates at the top 
thereof with the gas outlet '53 and at the bottom 
thereof with a space 19 adjacent the bottom of the 
wall as. 
The bank 66 of tubes is arranged in a manner 

similar to the bank (55 having a row of tubes 68’ 
similar to tubes 68 of bank 65, a row of tubes 6.9’ 
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similar to the row 69, said tubes ‘59’ having strips 
Til" extending longitudinally thereof and welded 
together at 1|’, the strips Tll" being arranged in 
a manner similar to the strips T0 of the bank 65 
to form a fluid-tight ba?le, while the inner row 
of tubes 15' of the bank56 has longitudinal strips 
l4’ thereon welded at 15' to form therewith a 
fluid-tight baliie similar to that formed by the 
tubes 16 and strips 14 in the bank 65. In this 
manner, a gas outlet passage 80 is provided for 
the chamber 32 through which gases flow from 
said chamber into a vertically extending passage 
8| in the tube bank 69. Passage 8| communicates 
with gas outlet 89 at the top thereofand with 
space 19 at the bottom. Gas outlet passages 13 
and 89, for combustion chambers 3| and 32 re~ 
spectively, communicate with central passage '61. 
The space 19 is sealed along drums 35 and 36 by 
sealing strips 88' and 88" which extend longi~ 
tudinally of drums 35 and 36 respectively between 
walls 12H and 43. The sealing strips are mounted 
in fluid-tight relationship with said drums and 
Walls and the inner periphery of wall 33. 
A bank of horizontally extending superheater 

tubes 82 is disposed in central passage 51. The 
superheater tubes 82 are connected at one end 
thereof to an inlet header 83 which extends sub 
stantially vertically in space 46 within dished 
head 25. superheater inlet header 83 is con 
nected to a dry pipe 92 by a steam conduit 93 is ' 
indicated in dot and dash lines in Fig. 4. Tubes 
82 extend horizontally through rear wall 4|, the 
passage 61, and front wall 43, then through a re 
turn bend thereafter to pass through wall 43, 
passage '51 and wall 42 to an outlet header 84 ‘. 
which extends parallel to and adjacent the inlet 
header 83. Tubes 82 are, therefore, supported in 
the front wall 43 and rear wall 4|. 
{i4 is in communication with an outlet conduit 94. 

superheater passage 61 communicates at the 
bottom thereof through a hopper-shaped conduit 
85 with the gas outlet conduit |'| (Fig. 1), while 
the gas space 19, which is in communication with 
the passages 18 and 8| at the bottom thereof, 
communicates with combustion gas outlet conduit 
i5 (Fig. 1). 
Clean-out doors 95 and 98 extend through 

heads 25 and 21 respectively adjacent the space 
ill at the bottom of the setting l0 so that said 
space may be cleared of ash particles. 

In operation, air under pressure from the air 
inlet conduit l | enters space 88 at the top of the 
casing 24 through air inlet 48. Some of the air 
passes to the air chamber 45 and flows there 
through to insulate the casing from the heat of 
furnace chambers 3| and 32. Other of the air 
flows into the air spaces 46 and 41 in the heads 26 
and 2'5. Burners 49 and 5| receive air from space 
All through dampers 5i and 60 respectively which 
dampers are regulated to admit the proper 
amount of air. 
Gases of combustion in chamber 3| flow in heat 

exchange relationship with water Wall tubes 63 
and tubes 68 and S9 of the tube bank 65 there 
after passing outwardly of chamber 3| through 
gas outlet ‘l3 over the upper part of the tubes of 
tube bank ‘55. Gases ?owing through gas outlet 
1'3 pass downwardly in the passage 18 into space 
1.9 whence they flow into gas outlet conduit I5. 
Other of the gases ?owing through outlet 13 
pass into the superheater passage 61 thence flow 
downwardly over tubes 82 to enter hopper-shaped 
conduit 35 whence the gases pass into gas outlet 
conduit |‘|. 

Gases of combustion in the chamber 32 ?ow in 
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6 
heat exchange relationship with the water wall 
tubes =64 and with tubes 58' and ‘69' of tube bank 
95 thereafter to pass from chamber 32 through 
gas outlet 80 where the gases ?ow over the upper 
part of the tubes of tube‘ bank 66. Gases from 
passage 80 ?ow downwardly in gas passage 8| 
thereafter to enter space 19 at the bottom of cas~ 
ing 24 whence said gases pass into gas outlet con— 
duit l5. Other of the gases from outlet 89 enter 
superheater passage 61 thereafter to ?ow down 
wardly in said passage over the tubes 82 to enter 
outlet conduits 95 and II. 

It will be noted that the gases from both com 
bustion chambers 3| and 32 pass through the 
superheater passage and through the passage in 
each of the banks 55 and 66 in parallel at a high 
rate of speed and with a high pressure drop so 
that a high rate of heat transfer is obtained. 
Super-heating of the steam in tubes 82 is con 
trolled by differentially ?ring furnaces 3| and 32. 
By controlling the flow of gases of combustion 
through passage 6‘! and over superheater tubes 
82 through adjusting dampers l1 and I8 super 
heating of the steam in tubes 92 may also be con 
trolled. 

Since the baffles formed by the tubes 69 and 
strip 10 and tubes 16 and strip 14 are ?uid-tight, 
gases from combustion chamber 3| cannot by 
pass into the passage 18 or into sperheater pas 
sage 61, nor can the gases in passage '51‘ by-pass 
into passage 18. Likewise, the gases in cham 
ber 32 cannot by-pass into passage 3| nor can 
the gases in passage ‘8| by-pass into superheater 
passage 61. 
Steam temperature is controlled in the vapor 

generator of the present invention by adjusting 
dampers I5 and la in gas outlet conduits l5 and 
I’! respectively. In this manner, the relative 
amount of gas flowing over the superheater and 
the banks of tubes 55 and '65 may be varied to 
control the ?nal steam temperature. Also, steam 
temperature may be controlled. by controlling the 
?ring rate of burners 49 and burners 5| so as to 
di?erentially ?re furnaces 3| and 32. 
While the invention has been shown and de 

scribed as used for the generation of steam from 
water, it will be understood that it is capable of 
use in generating vapor from liquids in general. 
Inasmuch as changes may be made in the form, 

location and relative arrangement of the several 
parts of the invention without departing from the 
principles thereof, it will be understood that the 
invention is not to be limited excepting by the 
scope of the appended claims. 
What is claimed is: 
1. A natural circulation vapor generator com~ 

prising a setting having laterally spaced furnaces 
therein, means for separately ?ring each furnace, 
a vapor generating tube group in the space be 
tween said furnaces, the tube group comprising a 
plurality of spaced tubes arranged in laterally ad 
jacent tube banks spaced from one another to 
provide a passage therebetween, a superheater in 
the passage, an upper vapor and liquid drum in 
the setting communicating with the upper ends 
of the tubes of said group, spaced lower drums in 
the setting, said drums respectively being in com 
munication with the lower ends of the tubes of 
said tube banks, baf?e means separating the pas 
sage from each of said banks, other ba?‘le means 
associated with each of said banks and positioned 
in spaced relationship with said ?rst-mentioned 
baffle, said ba?ie and other ba?ie thereby forming 
a gas outlet flow path through the banks, the fur 
naces each having a gas opening in communica 
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tion' with‘ the-*gasgoutlet-?ow ‘path oiatube bank 
and: with the passage between‘ said banks,_ the 
passage between the banks- and- the gas; outlet 
?ow paths havingseperate gas outlets located to 
respectively receive gasesafter said gases, have 
passed through said passage and through‘ said 
flow paths, and means for separately controlling 
the‘ flow of’ gases through said passage and the 
?ow of gases through said gas'outlet'?ow paths. 

2. A natural‘circulation vapor generator com 
prising asetting having laterally spaced furnaces 
therein, means for separately ?ring each furnace, 
a generally vertically extending vapor generating 
tube group in, the space between said furnaces, 
the tube group comprising a plurality, of‘ spaced 
tubes arranged inlaterally. adjacent tube banks 
spacediroin one another to’ provide a vertically 
extending passage therebetween, a superheater 
comprising,r a plurality of horizontally extending 
tubes disposed in the passage, an upper vapor and 
liquid drum in the setting communicating-with 
the upper ends of the tubes of said group, spaced 
lower drums in the setting located‘ on opposite 
sides of said passage, said drums respectively 
being in communication with the lower end‘s'of 
the-tubes'of said tube banks, bailie incanssepa 
rating the passage from each of said banks,'other 
baflle means associated with each of said banks 
and: positioned" in spaced relationship with said 
?rst-mentioned baffle, saidbaille'and other baille 
thereby forming a gas outlet flow path through 
the banks, the furnaceseach having a gas open 
ing in communication with the gas outlet ?ow 
path of a tube bank and with the passage be 
tween said banks, the passagebetween the banks 
and the gas outlet ?ow paths having separate 

gas‘ outlets located to respectively receive after said: gases have passed through said, pas— 

and through said iicw paths, and means for 
separately controlling the ?ow of gases through 
said passage and the flow of gases through said 
gas outlet ?ow paths. 

3. A; natural circulation vapor generator com 
prising a setting having'laterally spaced furnaces 
therein, means for separately ?ring each furnace, 
a vapor generating tube group in the space be~ 
tween said furnaces, the tube group comprising a 
plurality of spaced tubes arranged in laterally 
adjacent tube banks spaced from one another to 
provide a passage-therebetween, a superheater in 
the passage, an upper vapor and liquid drum in 
the setting communicating with the upper ends 
of the tubes of said group, spaced lower drums 
in the setting, said drums respectively being in 
communication with the lower ends-oi the tubes 
of said tube banks, baffle means separating the 
passage from each of said‘ banks, other bafiie 
means associated. with each of said, banks and 
positioned in spacedrelationship with, said first 
mentioned each baiiie and other. bai?e. com 
prising a plurality of tubes. of a bank laterally 
spaced from one another in a row extending lon 
gitudinally of said druin, the baffles also com— 
prising elongated, ?at, metallic strips having 
opposite sides and longitudinally, extending oppo 
site edges, said strips being secured to adjacent 
tubes to extend longitudinally thereof with a por 
tion of one side of the strips abutting a tube. and 
with the opposite side of the strips closely adja 
cent the opposite side oi another strip. on, an 
adjacent tube in therow, the space betweensaid 
tubes and the thickness of said strip and said 
other strip, being. substantially equal, the strips 
extending in said spacessubstantially at’ a right 
angle tosaid passage and‘with a longitudinal edge 
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thereoi'adiacent said-passage, manger-securing 
adjacent ‘ strips- tczeethérr in; a ?uid-tight: manner 
along one; longitudinal» edge thereof, said;ba?_le 
and other baiiie therebyfo-rminga gas outlet?ow 
paththrough the banks, thefurnaces each hav 
ing a gas opening», in communication with the 
gas- outlet flow path of‘ a tube bank. and: with 
the passage between said banks,_the passagebe 
tween the banks and the gas outlet ?ow paths 
having separate gas outlets located to respec 
tively receive gasesgafter-said gases have passed 
through said passage ,andethrough said flow paths. 
and means for'separately controlling theflow of 
gases through said- passage and the ?owot gases 
through said gas outlet flow, paths. 

‘ 4. A natural circulation vapor generator com 
prising a setting having a generally vertically 
extending vapor‘ generating tube group therein, 
said tube; gl‘oup; comprising a- plurality of spaced 
tubes arranged in, laterally adjacent tubebanks 
spaced from oneanother-to provide a vertically 
extending substantially centrally located. passage 
therebetween, a superheater in the passage, an 
upper vapor and liquid drum-in the setting, above 
said passage and, in‘ substantial vertical align: 
rnent- therewith, the upper ends of' the tubesof 
said; groupccmrnunicating with the drum, spaced 
lower» drumsin the setting on, opposite; sides of 
said; passage, the drums- respectively being in 
communication with the lower-ends of the tubes 
of said tube banks, a, furnacelaterallv adjacent 
each ofv saidv tube banks, means for ?ring; each 
furnace, ba?lc means separating; the passage 
from eachof- said banks; other baffle means asso: 
ciated; with each of said; banks and positioned 
in spacedrrelationship with said ?rstementioned 
baiile, said baillc and other/bathe thereby forming 
a gas outlet, flow path through banks, the 
furnaces each havinga gasopeningv in communi: 
cation with‘ the gasoutlet flow path of‘ the tube 
bank adjacent said furnace andwith the passage 
between said, banks, gas ‘outlet, means. forming a 
gas outlet forsaidgas outlet ?ow. pathsthrough 
the banks, other gas outlet means forming a gas 
outlet, separate'from- said gas outlet means and 
providing a gas outlet for said passage, said gas 
outlet means; and other gas outlet means being 
located, to receive gases after said gases have 
passed through said, passage and gas outlet flow 
paths, and means for separately controlling the 
flow,‘ of gases through said: passage and'the now 
of gasesthrough» said gas outlet ?ow paths. 

5. Anatural circulationvapor generator having 
asetting comprising a cylindrically-shaped, ?uid, 
tight casing, any air compressor, conduit means 
for conductingair under pressure intothe casing, 
a, generally. vertically extending vapor generating 
tube group in the central part of said casing, said 
tube groupcomprising a plurality of spaccdltubes 
arranged in laterally adjacent tube banks spaced 
from one another to provide a vertically extend 
ingl substantiallycentrally located, passage there 
between, asuperheater in the passage, an upper 
vapor‘ and liquid drum disposed, in‘ the setting 
and. communicating with the upper ends of the 
tubes of said, group, said drum being so disposed 
that the longitudinal axis thereof extendsin sub, 
stantially- the same vertical ,lane as the longi 
tudinal of‘ the setting, spaced lower drums 
in the setting located on opposite sides of said 
passage with the longitudinal axes thereof ex~ 
tending in horizontal planes parallel to the hori 
zontal axes of said upper drum and said setting, 
said drums respectively being in communication 
with‘ the, lower- ends of the tubes of said vtube 
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banks, a furnace laterally adjacent each of said 
tube banks, said chambers being in communica 
tion with the air compressor to receive air under 
pressure therefrom for combustion, means for 
?ring each furnace, ba?le means separating the 
passage from each of said banks, other ba?le 
means associated with each of said banks and 
positioned in spaced relationship with said ?rst~ 
mentioned ba?le, said baf?e and other ba?le there 
by forming a gas outlet flow path through the 
banks, the furnaces each having a gas opening in 
communication with the gas outlet flow path of 
the tube bank adjacent said furnace and with the 
passage between said banks at one end of said 
?ow path and passage, gas outlet means forming 
a gas outlet for said gas outlet flow paths through 
the banks, other gas outlet means forming a gas 
outlet separate from said gas outlet means and 
providing a gas outlet for said passage, said gas 
outlet means and other gas outlet means being 
located at the end of said ?ow paths and passage 
opposite said one end to receive gases after said 
gases have passed through said passage and gas 
outlet ?ow paths, and means for separately con 
trolling the flow of gases through said passage 
and the flow of gases through said gas outlet flow 
paths. 

6. A vapor generator having a setting compris~ 
ing a cylindrically-shaped ?uid-tight casing, an 
air compressor, conduit means for conducting air 
under pressure into the casing, a generally ver 
tically extending vapor generating tube group in 
the central part of said casing, said tube group 
comprising a plurality of spaced tubes arranged 
in laterally adjacent tube banks spaced from one 
another to provide a vertically extending passage, 
a superheater in the passage, an upper vapor 
and liquid drum disposed in the setting and com 
municating with the upper ends of the tubes of 
said group, said drum being so disposed that the 
longitudinal axis thereof extends in substantially 
the same vertical plane as the longitudinal axis 
of the setting, spaced lower drums in the setting 
located on opposite sides of said passage with 
the longitudinal axes thereof extending in hori 
zontal planes parallel to the horizontal axes of 
said upper drum and said setting, said drums 
respectively being in communication with the 
lower ends or the tubes of said tube banks, a 
furnace laterally adjacent each of said tube banks, 
said chambers being in communication with the 
air compressor to receive air under pressure 
therefrom for combustion, means for ?ring each 
furnace, a wall extending around and spaced from 
the inner periphery of the casing from a point 
adjacent said upper drum at one side thereof to 
a point adjacent the upper drum at the opposite 
side thereof, said space between the wall and 
the casing being adapted to receive air under 
pressure from the interior of the setting, baf?e 
means separating the passage from each of said 
ban-ks, other baffle means associated with each of 
said banks and positioned in spaced relationship 
with said ?rst-mentioned ba?ie, said ba?le and 
other baille thereby forming a gas outlet flow 
path through the banks, the furnaces each hav 
ing a gas opening in communication with the 
gas outlet flow path of the tube bank adjacent 
said furnace and with the passage between said 
banks at one end of said flow path and passage, 
gas outlet means forming a gas outlet for said 
gas outlet flow paths through the banks, other 
gas outlet means forming a gas outlet separate 
from said gas outlet means and providing a gas 
outlet for said vpassage, said gas outlet means 
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and other gas outlet means being located at‘ the 
end of said flow paths and passage opposite said 
one end to receive gases after said gases have 
passed through said passage and gas outlet flow 
paths, and means for separately controlling the 
flow of gases through said passage and the ?ow 
of gases through said gas outlet flow paths. 

7. A vapor generator having a setting compris 
ing a cylindrically-shaped fluid-tight casing, an 
air compressor, conduit means for conducting air 
under pressure into the casing, a generally .ver 
tically extending vapor generating tube group in 
the central part of said casing, said tube group 
comprising a plurality of spaced tubes arranged 
in laterally adjacent tube banks spaced from one 
another to provide a vertically extending passage, 
a superheater in the passage, an upper vapor and 
liquid drum disposed in the setting and com 
municating with the upper ends of the tubes of 
said group, said drum being so disposed that the 
longitudinal axis thereof extends in substantially 
the same vertical plane as the longitudinal axis 
of the setting, spaced lower drums in the setting 
located on opposite sides of said passage with 
the longitudinal axes thereof extending in hori 
zontal planes parallel to the horizontal axes of 
said upper drum and said setting, said drums 
respectively being in communication with the 
lower ends of the tubes of said tube banks, a 
furnace laterally adjacent each of said tube banks, 
said chambers being in communication with the 
air compressor to receive air under pressure there 
from for combustion, means for firing each fur 
nace, baffle means separating the passage from 
each of said banks, other baffle means associated 
with each of said banks and positioned in spaced 
relationship with said ?rst-mentioned bafile, said 
ba?ie and other baffle thereby forming a gas out 
let flow path through the banks, the furnaces 
each having a gas opening in communication with 
the gas outlet flow path or" the tube bank adja 
cent said furnace and with the passage between , 
said banks at one end of said ?ow path and 
passage, gas outlet means forming a gas outlet 
for said gas outlet ?ow paths through the banks, 
other gas outlet means forming a gas outlet sep 
arate from said gas outlet means and providing 
a gas outlet for said passage, said gas outlet 
means and other gas outlet means being located 
at the end of said how paths and passage oppo 
site said one end to receive gases after said gases 
have passed through said passage and gas outlet 
flow paths, means for separately controlling the 
flow of gases through said passage and the flow 
of gases through said gas outlet flow paths, and 
a gas turbine associated with said air compressor, 
said gas turbine and said other gas outlets being 
in communication so that the gas turbine is actu 
ated by gases of combustion from the vapor gen 
erator. 

8. A vapor generator comprising a setting hav 
ing a generally vertically extending vapor gen 
erating tube group therein, said tube group com 
prising a plurality of spaced tubes arranged in 
laterally adjacent tube banks spaced from one 
another to provide a vertically extending passage 
therebetween, a superheater in the passage, an 
upper vapor and liquid drum in the setting above 
said passage and in substantial vertical align 
ment therewith, the upper ends of the tubes of 
said group communicating with the drum, spaced 
lower drums in the setting on opposite sides of 
said passage, the drums respectively being in 
communication with the lower ends of the tubes 
of said tube banks, a furnace laterally adjacent 
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zeach‘ofrsaid‘tube banks, means for ?ring each 
2"furnace,"baffle means separating thepassage from 
"each of said banks,.other ba?le meanslassociated 
iwithte‘a'ch of vsaid banks and positioned in‘spaced 
i'relatio‘nship vwith said ?rst-mentioned ba?le, each . 
i-baIf?e'and other baffle comprising arplurality of 
tubes of a‘bank laterally spaced from one another 
~ln'a'row extending‘longitudinally of said drum, 
ithe‘ba?les also ‘comprising elongated, ?at, metal 
:lic strips having opposite sides and longitudi 
~nally~extending opposite edges, said strips being 
secured to adjacent tubes to extend longitudinally 
thereof with a portion of one side of the strips 
abutting a tube and with the opposite side of 
rtlresstripsclosely adjacent the opposite side of 
another strip on an adjacent tube in the row, the 
ispacelbetween said-tubes and the thickness ‘of said 
‘strip and said other strip being substantially 
eduaL-the strips extending in said spaces sub~ 
‘stantially *at a right-angle to said passage vand 
‘with-a ilo'ngitudinal ‘edge thereof adjacent :said 
q'a‘assa-ge, means for securing adjacent strips to 
:gether inia fluid-tight manner along ‘onefl'ongi 
'tu‘dinal edge thereof, said bar-lie and other'lna?le 
\thereby forming a ‘gas outlet ?ow path‘ through 
itheibanks, the‘furnac'es each having a .gas open 
ing ‘in communication with the outlet .flow 
pathbf'thetube bank adjacent said furnace and 
‘with-the passage'between said banks, gas outlet 
means'forrning aigas outlet for said outlet 
iiowlpaths'through vthe banks; other gas outlet 
means-forming auras outlet separate fromlsaid 
gas outletmeans andrproviding a gas outlet for 
‘said passage, said gas outlet means and other gas 
outlet-means‘ being located to receive gases after 
said-gases have passed‘ through said passage and 
lgas outlet ‘flow paths, and means for separately 
controlling the ‘flow of gases through said vpas 
Isageian‘d the ?ow of gases through said gas out 
'let ?ow paths 

‘ 9. ‘lvaporgenerator comprising a setting hav 
ing-agenerally vertically extending vapor gen 
'eratingtubegroup therein, said tube group corn 
qn‘isinga plurality of_ spaced tubes-arranged in 
,laterally'fadjacent tube banks spaced from one 
another-to provide a vertically extending-passage 
therebetween, asuperheater in the passage, an 
upper vaponand liquid drum in the settingabove 
lsaidll'pa‘s's'age in substantial vertical valign 
'ment therewith, ‘the upper ends of the'tubes of 
'sal'idigroup communicating with the drum,spaced 
il'o'wer drums ‘in-the setting onopposite- sides of 
said passage, the drums respectively being in com 
‘inunicationRwith the lower ends of the tubes of 
l'saidl-tubelbanks, a furnace laterally-adj acent ‘each 
‘of-‘said tube ‘banksyzneans for ?ring each turnace, 
‘.baiile meansirseparating the passage from each of 
said‘ banks, other baffle means associated with 
each ‘.of‘said :banks' and positioned in spaced re 
lationship with said first-mentioned baille,'each 
ba?le‘land other ba?le comprising a plurality of 
tubes-of a bank laterally spaced from one an 
other inia row extending ‘longitudinally ofisaid 
drum, the baffles also comprising elongated, ?at, 
‘metallic strips having opposite sides and longi 
*tudinally extending opposite edges, said strips'be 
ing secured by welding along'one of said longi 
tudinal'edges ‘to the vtube adjacent thereto to ex 
~tend=longitudinally thereof with a portion of- one 
'sidelofethe strips abutting a tube and with the 
opposite side of the strips closely‘ adjacent the 
opposite side of another strip on an adjacent tube 
in the‘row, ithel-space‘between said tubes and the 
thickness of said strip and said other strip be 
ing substantially e'qual,~the strips: extending ‘in 
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‘said spaces ' substantially vat a ‘right {angle .to said 
passage and with a longitudinal edge thereof =ad 
jacent said passage, a weld ‘securing adjacent 
strips together in a ?uid-tight manner along :one 
longitudinal edge thereof, said baiile andvother 
bailie thereby forming a gas outlet ‘?ow ‘path 
through the banks, the furnaces veach having a 
gas opening in communication with the gas out 
let flow path of the tube bank adjacent said 
furnace and with the passage between'saidbanlzs, 
gas outlet means forming a gas outlet for said 
gas outlet ?ow paths through the'banks, vother 
gas outlet means forming a gas outlet separate 
from said gas outlet means and providing'a-gas 
outlet for saidpassage, said gasoutletmeansand 
other gas outlet means being located to receive 
gases after said gases have passed ‘through said 
passage and gas outlet ?ow paths, and 'meansifor 
separately controlling-the how of gases through 
saidlpassage and the flow-of gases through said 
gas outlet flow paths. 

10. A vapor generator ‘having a setting ;com 
prising a cylindrically shaped fluid-tightjcasing, 
an'air compressor, conduit ‘means for :con'duct 
ing air under‘pressure into the casing, ‘a general 
ly vertically extending vapor generating tube 
group in the central part of said casing, :zsaid 
tubegroup comprising apluralityof ‘spaced tubes 
arranged in laterally adjacent’ tube banks-spaced 
from one another to provide a verticallytextend 
ing passage, a superheater in the ‘passage, :an 
upper vapor and liquid drum disposed in :the 
setting and connnunicating with the upper‘ ends 
of the tubes of said group, said: drum .beingiso 
disposed that the longitudinal vaxis thereo'f’cx 
tends in substantially the same vertical ‘plane 
as the longitudinal axis of the setting, :spaced 
lower drums in the setting located 'onopposite 
sides of said passage with the longitudinalaxes 
thereof extending in horizontal planes‘ parallelto 
the horizontal axes of said upper drum. and said 
setting, said drums respectively being in com 
munication with the lower :ends of ‘the tubes ‘of 
said tube banks, a furnace laterally adjacentzeach 
of said tube banks, said chambers'being in com 
munication with the air compressor to receive 
air under pressure therefrom for combustion, 
means for ?ring each furnace, baflle means-sepa 
rating the passage from each of said banksrother 
baf?e'rneans associated witheach of said @banks 
and positioned in spaced relationship With;-'said 
‘?rst-mentioned baffle, each ba?le. and:other baf 
?e comprising a vplurality of tubes of a shank 
{laterally spaced from one another in .arowrex 
tending longitudinally of said drum, the baffles 
‘also comprising elongated, ?at, metallicstrips 
:having opposite sides and longitudinally extend 
ing opposite edges, saidstrips being secureduto 
adjacent‘ tubes to extend ‘longitudinally thereof 
with a portion of one side of the strips abutting 
a'tube and with the opposite side :of, the strips 
closely adjacent the opposite side of another strip 
‘on an adjacent tube in they row,..the space'sbe 
tween said tubes and the thicknessof said strip 
and saidlother strip being substantially equal, .the 
strips extending in said spaces substantially cat 
a right angle to said'passage and withiallongitu 
'dinal edge thereof adjacent said passage'means 
forsecuring adjacent strips togetherv inia’i?uid 
‘tight manner along one longitudinal edge there 
of, said ba?le andother ba?le thereby donning-a 
gas outlet ?ow path through the- banks, the 
furnaces each-having a gas ‘openinglin communi 
cation with' the gas outlet 3?0w pathbf-‘the'tube 
‘bank adjacent said-furnace~and“=wlth~1the“pas 
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sage between said banks at one end of said ?ow 
path and passage, gas outlet means forming a 
gas outlet for said gas outlet flow paths through 
the banks, other gas outlet means forming a gas 
outlet separate from said gas outlet means and 
providing a gas outlet for said passage, said gas 
outlet means and other gas ‘outlet means being 
located at the end of said flow paths and passage 
opposite said one end to receive gases after said 
gases have passed through said passage and gas 
outlet flow paths, means for separately control 
ling the flow of gases through said passage and 
the flow of gases through said gas outlet ?ow 
paths, and a gas turbine associated with said air 
compressor, said gas turbine and said other gas 
outlets being in communication so that the gas 
turbine is actuated by gases of combustion from 
the vapor generator. 

11. A vapor generator having a setting com 
prising a cylindrically shaped fluid-tight casing, 
an air compressor, conduit means for conducting 
air under pressure into the casing, a generally 
vertically extending vapor generating tube group 
in the central part of said casing, said tube group 
comprising a plurality of spaced tubes arranged 
in laterally adjacent tube banks spaced from one 
another to provide a vertically extending passage, 
a superheater in the passage, an upper vapor and 
liquid drum disposed in the setting and commu 
nicating with the upper ends of the tubes of said 
group, said drum being so disposed that the lon 
gitudinal axis thereof extends in substantially 
the same vertical plane as the longitudinal axis 
of the setting, spaced lower drums in the setting 
located on opposite sides of said passage with the 
longitudinal axes thereof extending in horizontal 
planes parallel to the horizontal axes of said 
upper drum and said setting, said drums respec 
tively being in communication with the lower 
ends of the tubes of said tube banks, a furnace 
laterally adjacent each of said tube banks, said 
chambers being in communication with the air 
compressor to receive air under pressure there 
from for combustion, means for ?ring each fur 
nace, a wall extending around and spaced from 
the inner periphery of the casing from a point 
adjacent said upper drum at one side thereof to 
a point adjacent the upper drum at the opposite 
side thereof, said space between the wall and the 
casing being adapted to receive air under pres-, 
sure from the interior of the setting, baffle means 
separating the passage from each of said banks, 
other baffle means associated with each of said 
banks and positioned in spaced relationship with 
said first-mentioned ba?le, said ba?le and other 
ba?le thereby forming a gas outlet flow path 
through the banks, the furnaces each having a 
gas opening in communication with the gas out 
let flow path of the tube bank adjacent said fur 
nace and with the passage between said banks at 
one end of said ?ow path and passage, gas outlet 
means forming a gas outlet for said gas outlet 
flow paths through the banks, other gas outlet 
means forming a gas outlet separate from said 
gas outlet means and providing a gas outlet for 
said passage, said gas outlet means and other gas 
outlet means being located at the end of said flow 
paths and passage opposite said one end to re 
ceive gases after said gases have passed through 
said passage and gas outlet flow paths, means for 
separately controlling the ?ow of gases through 
said passage and the flow of gases through said 
gas outlet flow paths, and a gas turbine associ 
ated with said air compressor, said gas turbine 
and said other gas outlets being in communica 
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tion so that the gas turbine is actuated by gases 
of combustion from the vapor generator. 

12. A vapor generator having a setting com 
prising a cylindrically shaped ?uid-tight casing, 
an air compressor, conduit means for conducting 
air under pressure into the casing, a generally 
vertically extending vapor generating tube group 
in the central part of said casing, said tube group 
comprising a plurality of spaced tubes arranged 
in laterally adjacent tube banks spaced from one 
another to provide a vertically extending passage, 
a superheater in the passage, an upper vapor and 
liquid drum disposed in the setting and commu 
nicating with the upper ends of the tubes of said 
group, said drum being so disposed that the lon 
gitudinal axis thereof extends in substantially 
the same vertical plane as the longitudinal axis 
of the setting, spaced lower drums in the setting 
located on opposite sides of said passage with the 
longitudinal axes thereof extending in horizontal 
planes parallel to the horizontal axes of said 
upper drum and said setting, said drums respec 
tively being in communication with the lower 
ends of the tubes of said tube banks, a furnace 
laterally adjacent each of said tube banks, said 
chambers being in commmunication with the air 
compressor to receive air under pressure there 
from for combustion, means for ?ring each fur 
nace, a wall extending around and spaced from 
the inner periphery of the casing from a point 
adjacent said upper drum at one side thereof to 
a point adjacent the upper drum at the opposite 
side thereof, said space between the wall and the 
casing being adapted to receive air under pres 
sure from the interior of the setting, ba?le means 
separating the passage from each of said banks, 
other baiiie means associated with each of said 
banks and positioned in spaced relationship with 
said first-mentioned ba?ie, each baf?e and other 
baffle comprising a plurality of tubes of a bank 
laterally spaced from one another in a row ex 
tending longitudinally of said drum, the baffles 
also comprising elongated, ?at, metallic strips 
having opposite sides and longitudinally extend 
ing opposite edges, said strips being secured to 
adjacent tubes to extend longitudinally thereof 
with a portion of one side of the strips abutting 
a tube and with the opposite side of the strips 
closely adjacent the opposite side of another strip 
on an adjacent tube in the row, the space between 
said tubes and the thickness of said strip and 
said other strip» being substantially equal, the 
strips extending in said spaces substantially at 
a right angle to said passage and with a longitu 
dinal edge thereof adjacent said passage, means 
for securing adjacent strips together in a fluid 
tight manner along one longitudinal edge thereof, 
said baffle and other baffle thereby forming a gas 
outlet flow path through the banks, the furnaces 
each having a gas opening in communication 
with the gas outlet flow path of the tube bank 
adjacent said furnace and with the. passage be 
tween said banks at one end of said flow path 
and passage, gas outlet means forming a gas out 
let for said gas outlet ?ow paths through the 
banks, other gas outlet means forming a gas out 
let separate from said gas outlet means and pro 
viding a gas outlet for said passage, said gas out 
let means and other gas outlet means being 
located at the end of said flow paths and passage 
opposite said one end to receive gases after said 
gases have passed through said passage and gas 
outlet flow paths, means for separately control 
ling the ?ow of gases through said passage and 
the flow of gases through said outlet ?ow paths, 




