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UNITED STATES PATENT OFFICE 
2,641,233 

WAPOR GENERATOR, 

Henry H. Hemenway, 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 

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 baffle 

means Which includes vapor generating tubes 
of the vapor generator. 
The invention will be apparent from the foll 

lowing description when considered in connec 
tion with the accompanying drawings forming 
a part thereof and in which: 

Fig. 1 is a diagrammatic view of the arrange 
ment of apparatus associated with the vapor 
generator of the present invention; 

Fig. 2 is a transverse sectional view 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. 

Tike 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 
cally-shaped Setting mounted on a base B 
and disposed. So that the longitudinai axis 
thereof extends substantially horizontally. As 
shown in Fig. 1, the vapor generator receives 
air through an air inlet conduit from an 
air compreSSor 2, driven during normal opera 
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tion of the vapor generator by a gas turbine 
3. Gas turbine 3 is actuated by gases of 
combustion from the vapor generator, the gases 
entering the turbine through gas conduit 
4 communicating with the vapor generator 
through gas outlet conduit 5 controlled by 
damper 6 and through gas outlet conduit 
controlled by damper 8. Exhaust gases from 
the turbine 3 pass through conduit 9 into an 
economizer 20 wherein said gases pass in heat 
exchange relationship with tubes 2 through 
which feed water for the vapor generator flows. 
After passing in heat eXchange relationship 
With the tubes 2, the gases flow into the flue 
22 and thence to a stack, not shown. During 
the starting up of the vapor generator, the air 
compressor f2 is driven by an auxiliary steam 
turbine 23 or an electric motor. 

Setting C, 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. Cylindrical casing 24 is closed at op 
posite ends thereof by dished heads 26 and 27, 
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 flanged 
at . opposite longitudinal sides thereof at 86, the 
flanges being discontinuous longitudinally there 
of so that air may flow through passage 45, 
the flanges 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 33 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 
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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). 
Tower drums 35 and 36 extend longitudinally 
of the casing 24 in the lower portion thereof 
and are supported therein by supports 8. 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 
30. The drum 35 is in communication with the 
steam and water dium 30 through downComers 
3 and 38, the downcomers 37 being connected 
at opposite ends thereof to one end of the 
drun 35 and to the corresponding end of drum 
30 while the downcomer 38 is in communication 
at opposite ends thereof with the opposite end 
of the drum 35 and the corresponding end of 
the drum 3. Lower drum 36, like druim 35, 
is in communication at opposite ends thereof 
with the drum 33 through the downcomer 33 
and through downcorner 40. 
The combustion chainbei's 3 and 33 are closed 

at the rearward end thereof by an end wall 4 
of insulating in laterial extending transversely of 
the casing 24 between the inner pariphery of Wall 
33 on cine side thereoi and the inner periphery of 
said wall on the opposite side thereof and extend 
ing Substantially vertically in said casing batWeen 
the inner periphery of waii. 33 at the top thereof 
and the inner periphery of Said Wall at the bot 
tonn. The Wali 4 has a metallic lining 62 Cin the 
side thereof outwardly of the CO2;bustion chain 
bers which lining 42 extends transversely of the 
setting froii the in iner peripheiy of casing 2 is at 
One Side thereof to the inei 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 botton thereof to a 
point short of the inner periphery of the casing 
at the top thereof. 
casing 24, the chambers 38 and 32 are closed by 
a front wall 43 similar to rear wall & which also 
is lined on the Side thereof OutWardly of the coin 
bustion chanoer by a metallic lining 44 similar 
to metallic lining 2. Tie pates 9 extend between 
the inner periphery of the head 28 and lining 42 
while tie plates 3 extend between the inner 
periphery of head 22 and lining 4.3. 
An air chamber 45 is foiled between the outer 

Wall 33 of the combustion chainbers and the cas 
ing 24 in which chanbei cool air is heated and 
acts to insulate casing 24 from heat from the 
combustion chanbers, he air chamber 45 com 
municates at the top thereof on opposite sides 
with upper air space $3 in the upper part of cas 
ing 24. The dished heads 28 and 2 form aii 
spaces 46 and 4, respectively. Air from the air 
inlet condii, flows into the air space 88 in cas 
ing 24 through air iniet 88 thence into the air 
spaces 45, 6 and 4 to thereby cool the casing and, 
the dished heads and heat Said air. 
Combustion chaniber 3 is fired by burners 49 

each enclosed by a housing 58 while combustion 
chamber $2 is fired by burners 5 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 3, while each burner 
opening 53 through wall 43 communicates with 
a burner 3 and with chanber 32. 
ings 53 and 52 extend into air chamber 47 in 
head 2, and are mounted therein. The housing 
59 has a plurality of dampers 57 (Fig. 3) in Op 
posite sides thereof by means of which the fiow 
of air from the Space 4 to the burners is con 

At the opposite end of the : 

Front wall 43 has 

Burner hous 

O 

20 

2 s 

3) 

4. t.) 

80 

75 

plurality of water wall tubes 3 which 

4. 
trolled. Similarly, the hurrier housing 2 has 
dampers 60 which controls the flow of air from 
the space 4 to the burners. Bi:rner's 3 receive 
fuel through fuel inlet condits 8 while journers 
5i receive fuel through conduits 32. 
The outer Wai 33 adjacet e correstic: 

chamber 3 is lined along its initier perigiery by a 
ties are 

connected at one end theireof With the lower por 
tion of the drun 3 at one side of the cirui and 
at the opposite ends tiereof with the lower drun 
S3, While the wall 33 of cofibustion chamber 33 
is lified along its inner periphery by a plurality 
Cf Water waii tubes 64 which tubes are connected 
at one end to the lower portion of the cruxi. 38 on 
the sisie thereof opposite that, to which the tube; 
63 are connected. The opposite end of the tutes 
64 are connected to the lower drum. 35. 
A substantially generally vertically extending 

bank 65 of spaced vapor g£nerating tubes can 
municates at One end theircot with the lower por 
tion of dium 3 and with the lot;er (Yin 35 at 
the opposite end, whiie a similat' bank 68 of gen 
erally vertically extending Sgaced tubeS coil 
nuinicates with the lower gortion of the duin 3) 
and the lower drum 33. A bottorn 8 of insulat 
ing raterial extends transversely of the chanbei 
3 a love drum 33 and between Water Wail tubes 
33 and bank 65 and longitudinally of Said chain 
her between end wall and front, Wall A3 While 
a signia, botton 2' extends transversely of 
chamba; 32 above drun 36 and between water 
Wali tubes 64 aind lank S.G. Bottom 2', like ot 
toin. 2, also extends longitudinally between Walls 
... and 3. Bank 53 and bank 3 are Spaceti apart 
to fol{m a central vertically exteining paSSage S. 
As shown in ore particularly in Fig. 5, balak 3 of 
tubes comprises an inner roW of Spaced tubes 68 
positioned in heat exchange reiatio;aship with the 
gases of coinbustion in the charnber is and a Sec 
ond row of Spaced tubes É9 adjaceni, the tubes 
and arranged so that the tubes G are in alig 
nent. With the Spaces between the tubes 68. Ad 
jacent tubes 69 have longitudinally extending 
metallic strips Welded to the Cute periphery 
thereof adjacent the Space ket, Wee Said adjacent 
tubes. Strips extend Substantially angentially 
of tubes 69 and aire welded together at so that 
the tubes and the strips togethel form a fluid 
tigiit loaffle. The Strips it ext3nd froin botton 2 
of conibustion chamber 3 to a point, short of the 
bottom of the drum 3 thereby forming a space 
Which provides a gaS Clitet, 3 for coil bustion 
chamber 3. Innerost row of tipes 76 of ark 
65, which tubes extend along the cantial pas 
Sage 6, also has longitudinally extending raetallic 
strips 4 similar to strips welded to the oute' 
periphery of adjacent tubes and extending Sub 
stantially tangentially of the tubes in the space 
between adjacent tubes. The strips 4 are welded 
together at 75 so that the strips and the tubes to 
gether form a fluid-tight baffle between the cein 
tral passage 6 and the tube bank 65. The strips 
4 extend from a point short of the drug. 3) to 

a point short of the drun 35. Row of tubes 60 
of the tube bank 65 and row of tibes 6 of said 
bank provide fluid-tight baffles which form a wer 
tically extending gas passage 8 through the tube 
bank. This paSSage communicates at the top 
thereof With the gas outlet 3 and at the botto: 
thereof with a Space 79 adjacent the botton of the 
Wall 33. 
The bank 66 of tubes is arranged in a manner 

similar to the bank 65 having a row of tubes 68’ 
similar to tubes 68 of bank 65, a row of tubes 69 
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similar to the row 69, said tubes 69' having strips 
'' extending longitudinally thereof and Welded 

together at , the strips O' being arranged in 
a manner similar to the strips of the bank 65 
to form a fluid-tight baffle, while the inner row 
of tubes 6' of the bank. 66 has longitudinal strips 
4' thereon Welded at 5' to form there with a 

fluid-tight baffle similar to that formed by the 
tubes 75 and strips 74 in the bank 65. In this 
nanner, a gas outlet passage 80 is provided for 
the chamber 32 through which gases flow fron 
said chamber into a Vertically extending paSSage 
8 in the tube bank 66. Passage 8 communicates 
With gas outlet 8 at the top thereof. and with 
space 9 at the botton. Gas Outlet passages 3 
and 80, for combustion chambers 3 and 32 re 
spectively, communicate With cential passage 6. 
The space 79 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 4 and 43. The sealing strips are mounted 
in fuid-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 67. 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 26. Superheater inlet header 83 is con 
nected to a dry pipe 92 by a stean conduit 93 is 
indicated in dot and dash lines in Fig. 4. Tubes 
82 extend horizontally through rear Wall 4, the 
passage 6, and front wall 43, then through a re 
turn bend thereafter to pass through Wall 43, 
passage 67 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 A. 
84 is in communication with an outlet conduit 94. 

Superheater passage 67 communicates at the 
bottom thereof through a hopper-shaped conduit 
85 with the gas outlet conduit T (Fig. 1), while 
the gas space 19, which is in communication. With 
the passages 78 and 8 at the bottom thereof, 
communicates with combustion gas outlet conduit 
45 (Fig. 1). 
Clean-out doors 95 and 96 extend through 

heads 26 and 2 respectively adjacent the Space 
E3 at the bottom of the setting O so that Said 
Space may be cleared of ash particles. 

In operation, air under pressure from the air 
inlet conduit 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 47 in the heads 26 
and 2i. Suriers 49 and 5 receive air from Space 
A through dampers 5 and 60 respectively which 
danpers are regulated to admit the proper 
annount of air. 
Gases of combustion in chamber 3 flow in heat 

exchange relationship with water wall tubes 63 
and tubes 68 and 69 of the tube bank 65 there 
after passing outwardly of chamber 3 through 
gas outlet 3 over the upper part of the tubes of 
tube bank 65. Gases flowing through gas outlet 
3 pass doWWardly in the passage 8 into Space 
Whence they foW into gas Outlet conduit 5. 

Other of the gases flowing through outlet 3 
pass into the Superheater passage 6 thence flow 
downwardly over tubes 82 to enter hopper-shaped 
conduit 85 whence the gases pass into gas outlet 
conduit . 

Gases of Combustion in the chamber 32 flow in 
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6 
heat exchange relationship with the water wall 
tubes 64 and with tubes 68’ and 69' of tube bank 
66 thereafter to pass from chamber 32 through 
gas outlet 80 where the gases flow over the upper 
part of the tubes of tube" bank 66. Gases from 
paSSage 80 flow downwardly in gas passage 8 
thereafter to enter space T9 at the bottom of cas 
ing 24 whence said gases pass into gas outlet con 
duit 5. Other of the gases from outlet 8 enter 
Superheater passage 67 thereafter to fioW down 
Wardly in Said passage over the tubes 82 to enter 
Outlet conduits 85 and 7. 

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 65 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. 
Superheating of the steam in tubes 82 is con 
trolled by differentially firing furnaces 3 and 32. 
By controlling the flow of gases of combustion 
through passage 67 and over superheater tubes 
82 through adjusting dampers 7 and 8 super 
heating of the steam in tubes 82 may also be con 
trolled. 

Since the baffles formed by the tubes 69 and 
Strip 70 and tubes 76 and strip T4 are fluid-tight, 
gases from combustion chamber 3 cannot by 
paSS into the passage 78 or into Sperheater pas 
Sage 67, nor can the gases in passage 67 by-pass 
into passage 78. Likewise, the gases in cham 
ber 32 cannot by-pass into passage 8f nor can 
the gases in passage 8 by-pass into superheater 
passage 6. 
Steam temperature is controlled in the vapor 

generator of the present invention by adjusting 
dampel'S 6 and 8 in gas outlet conduits 5 and 

respectively. In this manner, the relative 
annount of gas flowing over the superheater and 
the banks of tubes 65 and 66 may be varied to 
control the final steam temperature. Also, steam 
temperature may be controlled by controlling the 
firing rate of burners 49 and burners 5 so as to 
differentially fire 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 firing 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, baffle means separating the pas 
Sage from each of Said banks, other baffle means 
a SSociated with each of Said banks and positioned 
in Spaced relationship with said first-mentioned 
baffle, said baffle and other baffle 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 gas-outlet flow path of a tube bank 
and with the passage between said banks, the 
passage between the banks and the gas. Outlet 
flow paths having seperate gas outlets located to 
respectively receive gases after 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 
flow of gases through said gas outlet flow paths. 

2. A natural circulation vapor generator coin 
prising a setting having laterally Spaced furnaces 
therein, reans for separately firing each furnace, 
a generally vertically extending vapor generating 
tube group in the space between Said furnaces, 
the tube group comprising a piurality of Spaced 
tubes arranged in laterally, adjacent tube banks 
spaced froin one another to provide a vertically 
extending passage therebetween, a Superheater 
comprising a plurality of horizontally extending 
tubes disposed in the passage, at Upper vapor and 
liquid drua in the setting continunicating. With 
the upper ends of the tubes of Said group, Spaced 
lower drums in the Setting located Cin Opposite 
sides of said passage, said drums respectively 
being in connunication with the lower ends of 
the tubes of Said tube ganks, baffle realin S. Sepa 
rating the passage fron each of Said banks, other 
baffle ineans associated with each of Said banks 
and positioned in spaced relationship. With Said 
first-linentioned baie, Said baffe and Other caffe 
thereby, forning a gas outlet flow path through 
the banks, the furnaces, each a Wing a g2.S. Ope:- 
ing in communication with the gas outlet flow 
path of a tube bank and with the paSS3.ge be 
tween said banks, the passage between the banks 
and the gas outlet flow paths having Separate 
gas, Outlets iocated to respectively receive gases 
after said: gases have paSSed through Said pas 
Sage and through Said fioW pathS, and EneanS fol' 
Separately controlling the flow of gases through 
Said passage aind the fioW of gases through Said 
gas outlet flow pathS. 

3. A natural circulation vapol' generato COm 
prising a Setting having laterally. Spaced furnaces 
therein, ineans for Separately firing each furnace, 
a vapor generating tune group in the Space be 
tWeen said furnaces, the tube group comprising a 
plurality of Spaced tubeS arranged in laterally 
adjaceit tie banks Spaced from One another to 
rovide a passage. there et Ween, a Superheater in 

the passage, an upper Vapor and liquid drun 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 
connunication with the lower ends of the tubes 
of Said tube tanks, baffle inneans separating the 
aSSage fro; each of Said banks, other bafile 
eas a SSOciated. With each of Said banks and 

positioned in Spaced 'elationship With. Said first 
yielicies affe, each hafie, and other baffle. Com 
}}ising a giurality of tubes, of a bank laterally 
Spaced fron: One another in a row extending on 
gitudinally cf Said drutin, the baffles also con 
iSig eggated, fiat, rietalic Strips having 

opposite SideS 82nd longitudinally, extending oppo 
Site edgeS, Said Stirips being Secured to adjacent 
tubes to extend longitudiinally 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 of another strip. On an 
adjace at tube in the OW, the space between said 
tubes and tie 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 longitudinal edge 
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8. 
thereofiadjacent Saidpassage, means-for-Securing 
adjacent strips together in a fluid-tight nanner 
along one longitudinal edge thereof, said baffle 
and other baffle, thereby, forming a gas outlet fiOW 
path through the banks, the furnaces 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 passage-be 
tween the banks and the gas outlet flow paths 
having separate gas outlets located to respec 
tively receive gases, after 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 flow of gases 
through said gas outlet flow paths. 

4. A natural circulation vapor generator con 
prising a setting having a generally vertically 
extending vapor generating tube group therein, 
Said tube group comprising a plurality of Spaced 
tubes arranged in laterally adjacent tube hanks 
spaced from one another 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 

5 Said passage and in substantial vertical align 
inent therewith, the upper ends of the tubes of 
Said group comunicating, with the druia, 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 
each of Said tube banks, means for firing each 
furnace, baffle means separating the passage 
from each of Said banks; other baffle means asso 
Ciated. With each of Said banks and positioned 
in Spaced relationship with said first-mentioned 
baffle, said baffie and other-baffle thereby forming 
a gas. Outlet flow path through the banks, the 
furnaces each having a gas. opening in communi 
cation. With the gas, outlet flow. path of the tube 
bank. adjacent Said furnace and with the passage 
between Said hanks, gas outlet means forming a 
gas Outlet for Said gas outlet fiow, 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 to receive gases after said gases have 
paSSed through Said. passage and gas outlet flow 
paths, and means for separately controlling the 
foW of gases through said: passage and the fiow 
of gases through Said gas outlet fow paths. 

5. A natural circulation vapor generator having 
a Setting comprising 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 extend 
ing. Substantially centrally located paSSage there 
between, a Superheater in the passage, an upper 
Vapor and iiquid drum disposed in the setting 
and coin municating with the upper ends of the 
tubes of Said group, said drum being so disposed 
that the longitudinal axis thereof extends in sub 
stantially, the same vertical plane as the longi 
tudinal axis 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 tube 
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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 
firing each furnace, baffle means separating the 
p&SSage from each of Said banks, other baffle 
means a SSociated with each of said banks and 
positioned in Spaced relationship with said first 
inentioned baffle, said baffle and other baffle 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 
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 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, 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 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 con 
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 
2Ontal 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 cominunication with the 
air compressor to receive air under pressure 
therefrom for combustion, means for firing each 
furnace, a Wall eXtending around and spaced from 
the inner periphery of the casing from a point 
adjacent said upper drun 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, 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-rrentioned bafie, Said baffe and 
other baffle thereby forming a gas outlet flow 
path through the banks, the furnaces each hav 
ing a gas opening in communication. With the 
gas outlet foW 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 passage, 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 flow 
of gases through Said gas outlet flow paths. 

7. A vapor generator having a setting compris 
ing a cylindrically-shaped fuid-tight casing, an 
air COpreSSOr, Conduit nears 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 
irunicating with the upper ends of the tubes of 
Said group, said drun 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 drun 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 first-imentioned baffle, said 
baffie and other bafile thereby forming a gas out 
let flow path through the banks, the furnaces 
each having a gas opening in coranunication. With 
the gas outlet flow path of the tube bank adja 
cent Said furnace and with the passage between 
Said banks at One end of said flow path and 
paSSage, gas Outlet insas forming a gas outlet 
for Said gas outlet flow 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 foW 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 generaily vertically extending vapor gen 
erating tube group therein, said tube group con 
grising 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 Substantiai 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 dius respectively being in 
Communication. With the lower ends of the tubes 
of Said tube banks, a furnace laterally adjacent, 
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each of said tube banks, means for firing each 
'furnace, baffle means separating the passage from 
each of said banks, other baffle ineansiaSSociated 
with each of said banks and positioned in Spaced 
:Felationship with said first-mentioined baffle, each 
baffle and other bafie coimprising a plurality of 
tubes of a bank laterally Spaced from One another 
-in a row extending longitudinally of Said drum, 
'the baffles also cornprising elongated, flat, metal 
lic strips having opposite sides and longitudi 
rially 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 
the strips closely adjacent the opposite side of 
another strip on an adjacent tube in the roW, the 
space-between Saidi-tubes and the thickness of Said 
1strip and said other strip being Substantially 
equal, the strips extending in Said Spaces Sub 
stantially at a right-angle to Said passage and 
"With a longitudinal edge thereof adjacent said 
spassage, means for Securing adjacent Strips to 
gether in a fluid-tight, I ainer along one longi 
?tudinal edge thereof, said baffle and other loafile 
rthereby formiing a gas outlet fioW path through 
the banks, the furnaces each having a gas open 
ing 'in connmunication. With the gas outlet flow 
path of the tube bank adjacent said furnace and 
with the passage between Said banks, gas Outlet 
ineans folining a gas outlet for Said gas outlet 
flow paths through the banks, other gas outiet 
trieans folining a gas outiei, Sapalate from Said 
gas outlet raeans and providing a gas outlet for 
Said passage, said gas Cutlet ineans and other' gas 
*oitet means being located to receive gases after 
Said-gases have paSSed through Said paSS&ge and 
'gas outlet flow paths, and means for separately 
-controlling the iow of gases through said pas 
sage and the fow of gases through Said gas out 
tleticw paths. 

9. A vapor generator copising a setting hav 
ing a generally Vertically extending vapor ger 
eating tube: group therein, said tube group con 
pisiiaga, ; plurality of Spaced tubes arranged in 
laterally adjacent tube banks Spaced from one 
“aliother to provide a vertially extending...passage 
therebetween, a Superheater in the passage, an 
sugger vaporarid liquid druin in the Setting above 
Said: passage arid in SubStantial Vertical align 
ment therewith, the upper ends of the tubes of 
said:golip Coninunicating With the diurn, Spaced 
lower drums in the setting on opposite sides of 
said passage, the drums respectively being in com 
Eunication with the lower ends of the tubes of 
SBid tube banks, a furnace laterally-adjacent each 
of said tube banks, means for firing each furnace, 
baffle means separating 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 baffle, each 
bafe-and other affe connprising a pluriality of 
tubes. Of a bank laterally spaced from one an 
other in a roW extending longitudinally of Said 
drum, the baffles also comprising elongated, flat, 
retallic 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 tube adjacent thereto to ex 
tend 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 be 
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said Spaces. Substantially at a right: angle to said 
paSSage and With a longitudinal edge thereof: ad 
jacent Said paSSage, a Weld securing adjacent 
Strips together in a fuid-tight manner aiong 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 out 
let flow path of the tube bank adjacent said 
furnace and with the passage between said banks, 
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 neans being located to receive 
gases after said gases have passed through Said 
passage and gas outlet flow paths, and means for 
Separately controlling the fow of gases through 
said paSSage and the flow of gases through said 
gas. Outlet foW path.S. 

10. A Vapor generator having a Setting.com 
prising a Cylindrically shaped fluid-tight casing, 
an air compreSSO', conduit Cleans for conduct 
ing air under pressure into the casing, a general 
ly vertically extending vapor generating tube 
group in the central part of Said casing, Said 
tube group coprising a plurality of Spaced tubes 
'arranged in laterally adjacent tube banks. Spaced 
from one another to provide a vertically extend 
ing paSSage, a Superheater in the paSSage, an 
upper Vapol' and liquid drun disposed in the 
Setting and Corinnicating With the uppel' ends 
of the tubes of Said group, said: drum being so 
disposed that the longitudinal axis thereof ex 
tends in Substantially the Sane Wertical plane 
as the longitudillal axis of the Setting, Spaced 
OWer druins in the Setting located on Opposite 
sides of said passage With the longittaliral axes 
thereof extending in horizontal planes parallel to 
the horizontal axes of Said upper d'un. and said 
Setting, said druins respectively being in con 
munication with the lower ends of the tubes of 
said tube banks, a furnace laterally adjacent; each 
of Said tuce banks, said chambers being in con 
munication With the air coin pressor to receive 
air under pressure therefrom for combustion, 
means for firing each furnace, baffle means:sepa 
rating the paSSage from each of Said balks, other 
baffle means aSSociated. With each of Said banks 
and positioned in Spaced relationship with said 
first-mentioned baffle, each bafi.e. and other baf 
fe comprising a plulality of tubes of a bark 
laterally spaced from one another in a row ex 
tending longitudinally of said druyn, the baffles 

; also comprising elongated, fiat, nietalicistrips 
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, Sticip 
*on an adjacent tube in the 'OW, the Space be 
tween 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 fuid 
tight manner along one longitudinal edge there 
of, Said baffle and other baffle thereby forning...a 
gas outlet flow path through the banks, the 
furnaces each having a gas opening:in cornmuni 
cation with the gas outlet flow path of the tube 

ing substantially equal, the strips- extending in 75 bank adjacent said furnace ... and with the pas 
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sage 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 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 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 actuated by gases of combustion fronl 
the vapor generator. 

11. A vapor generator having a setting con 
prising a cylindrically shaped fuid-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 firing 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 baffle, 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 Out 
let flow path of the tube bank adjacent Said fur 
nace 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 passage, said gas outlet means and other gaS 
outlet means being located at the end of Said foW 
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 flow 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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14 
tion so that the gas turbine is actuated by gases 
of combustion from the vapor generator. 

12. A vapor generator having a Setting con 
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 drun 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 coinnunication. With the air 
compressor to receive air under pressure there 
from for combustion, means for firing each fur 
nace, a Wall extending around and spaced from 
the iner 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 baile means associated with each of said 
banks and positioned in spaced relationship with 
Said first-rmentioned baffle, each baffle 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, flat, 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 fiuid 
tight Inanner 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, fioW path of the tube bank 
adjacent Said furnace and with the passage be 
tween Said banks at one end of said flow path 
2nd paSSage, gas outlet means forming a gas out 
let for Said gas outlet flow 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 flow of gases through Said passage and 
the flow of gases through said outlet flow paths, 

  



5 
' and a gas turbine:associated with said:air com- Number 
pressor, said: gasturbine and said other gasolit- 1737,756 
lets being in communication’so that the gastur- 1,737,757 
bine is actuated by gases of combustion from the *1,737,758 
vapor generator. 5 1737,759 

HENRY-H, HEEMENWAY. :2,079,982 
JOHN F. THUNSTROM. 3,139,004 

22,268,776 
References Cited in the files of this patent 2,366i20 

UNITED STATES PATENS (10 3,395,380 
*Number :Nane Date 

348,932 Rugg ---------... -- Sept. 7, 1886 "Number 
1174,182 : Rohrbacher...-------- Mar. 7, 1916 554.222 

16 
:Name Date 

Harter --------------Dec. 3, 1929 
Harter -------------- Dec. 3, 1929 
Harter -------------- Dec. 3, 1929 
iHarter -------------- : Dec. 3, 1929 
Belohlavek --------- May 11, 1937 
Davey---------------- 'Dec. 6, 1938 
Fourchot ------------ Jan. 6, 1942 
;Frisch -------------- Jan. 9, 1945 
'Qualifordt ----...----- Feb. 26, 1946 
FOREIGN PATENTS 

Country Date 
Great Britain ------ June 24, 1943 


