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WAPOER GENERATOR 
Nicholas C. Artsay, Walhalla, N. Y., assignor to 

Foster Wheeler Corporation, New York, N.Y., a 
corporation of New York 
Application June 7, 1939, Serial No. 2,811 

(C, 22-235) 16 Claims. 

This invention relates to vapor generators and 
more particularly pertains to relatively large 
steam generators having furnaces of the "basket 
bottom' type, the refractory walls of which are 
of relatively great height and are lined with 
vertically disposed water wall tubes, while the 
furnace floor or bottom is lined with similar, 
horizontally disposed tubes. 
The invention provides novel supporting means 

for steam generators of this type, which permits 
expansion and contraction of portions of the 
heating Surface and Vertical movement of the 
furnace floor as a unit, as Well as permitting the 
longitudinal expansion of the horizontal tubes 
on the furnace floor under varying thermal con 
ditions, but which prevents at the same time, 
any undesirable relative movement between the 
wall and floor tubes, or between these tubes 
and the refractory structure of the furnace was 
and the furnace bottorn. A slag tight furnace 
construction is thus assured, and the possibility 
of distortion and damage to the steam generat 
ing unit, resulting from ash or slag working into 
Open spaces between the tubes and the refrac 
tory furnace walls or floor is entirely elixminated, 
So that regardless of temperature changes, the 
normal relative positions of the component parts 
Of the heating Surface on the furnace walls and 
floor as well as the refractory portions of the 
furnace Wall and floor structure will regain 
constant. 
The invention will be understood from the foll 

lowing description considered in connection with 
the accompanying drawings forming a part there 
of, and in which: 

Fig. is a side elevational view with parts in 
section of the upper portion of a steam genera 
tor embodying the invention, the Section being 
taken on line - of Fig. 3; 

Fig. 2 is a similar view of the lower portion 
of the steam generator shown in Fig. , the sec 
tion being taken on line 2-2 of Fig. 4; 

Fig. 3 is a vertical sectional view of the upper 
portion of the steam generator, taken on line 
3-3 of Fig. 1; 

Fig. 4 is a vertical sectional view of the lower 
portion of the steam generator, taken on line 
4-4 of Fig. 2; w 

Fig. 5 is a horizontal sectional view of the 
lower portion of the steam generator furnace, 
taken on line 5-5 of Fig. 4; 

Fig. 6 is a vertical sectional view, on an en 
larged scale, of portions of the furnace bottom 
and walls, taken on lines 6-6 of Figs. 4 and 5, 
and 

O 

Fig. is a sectional view on an enlarged scale, 
illustrating a detail of an upper wall portion of 
the furnace. 

Like characters of reference refer to the same 
parts througthout the Several views, 

Referring to the drawings, the steam generator 
illustrated is substantially in the form of a rec 
tangular parallelopiped, with a setting having 
vertical, refractory front and rear Walls and 
62, and similar side walls 3 and 4. A combus 
tion chamber or furnace 5, in the lower part 
of the setting, is fired by a plurality of burners 
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22, to a lower drum 23, 

6 which extend through the front wall . A 
"basket type,' continuous slagging furnace bot 
tom is provided by a horizontal refractory floor 

in which there is a centrally disposed slag dis 
charge opening 8 that extends across the fur 
nace floor at right angles to the walls 8 and 4. 
The furnace bottom and the supports therefor 
will be described fully hereinafter. a. 
An upper steam drum 9 is connected by groups 

or banks of steam generating tubes 29, 2 and 
The upper drum, the 

lower drum, and the connecting tube groups, are 
Suspended from the steel framework for the set 
ting, through hanger straps or bolts 24, one ad 
jacent each end of the upper drum, which are 
attached to horizontal steel beams 26 and 2, 
these beams being supported at their ends by 
steel columns some of which also serve to frame 
and support the front setting wall. Beam 26 is 
supported at its front end by a column 28 and 
at its rear end by a similar column, not shown, 
while beam 2 is supported at its front end by a 
column 30 and at its rear end by a column 3 . 
Column 3 and the corresponding column not 
shown, are Spaced a substantial distance to the 
rear of the rear setting wall and form part of 
the supporting structure for auxiliary heat re 
covery devices, such as an economizer 32 par 
tially shown in Fig. 3. As indicated, the columns 
extend upwardly above the setting, and form part 
of the supporting structure for the building or 
housing which encloses the steam generator. 
The rear setting wall 2 is framed and supported 
by stub columns 33 and 34, which extend up 
Wardly adjacent the rear corner portions of the 
setting only as far as horizontal beam 35, which 
supports in part, the economizer 32. These stub 
columns together with the main columns pre 
viously described, rest on concrete foundations 
36, and carry the entire weight of the steam 
generating unit. 
As shown, the inner'surface of each of the four 

56 walls of the furnace 5 and the setting is entirely 

  



2 
lined by groups of closely spaced vertical water 
Wall tubes. Certain of these tube groups extend 
horizontally over the surface of the furnace floor . 
T. Circulating water from the upper drum 9. 

is supplied to these wall and floor tubes by a cir 
culatory system including downComer tubes 3 
which extend from the bottom of the drum along . 
the greater part of its length, through the side 
walls of the setting and connect with large ver 
tical manifold headers 38 and 39 that extend 
downwardly outside the side walls of the setting 
respectively, to horizontal distributing headers 40 
and 4 respectively, from which the circulating 
water is fed to the lower ends of the various 
tube groups. lining the four setting walls and the 
furnace floor through a plurality of external con 
nections 42, 43, 44 and 45, pairs of intermediate 
headers 46, 47, and single headers 48 and 49. 
For example, the headers 48 and 49 respectively, 
supply tubes 50 and 5 which line respectively the 
front and rear walls and 2, adjacent portions 
of the furnace floor and the throat of the slag 
discharge opening 8, while the headers 46 and 
47 respectively supply water wall tubes 52 and 53 
(which line the side walls 3 and f4 respectively. 
At the top of the setting, the tubes 50 extend in 
wardly in a horizontally inclined direction to the 
drum 9, directly beneath the roof 54 of the set 
ting. As shown in Figs. 3 and 4, the tubes 50 
are divided into three sections, i. e., a lower. wall 
and floor section, an intermediate or upper Wall 
section, and a roof section. The upper ends of 
the tubes in the lower section and the lower 
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ends of the tubes in the intermediate section are 
alternately connected to headers 55 and 56 which 
extend horizontally across front wall l, while 
the upper ends of the tubes in the intermediate 
section and the lower ends of the tubes in the 
roof section are connected to horizontal headers 
57 and 58. The headers of each of the header 
pairs 55, 56 and 57, 58 are held together rigidly 
by suitable tie plates 59. The headers 5 and 58 
are suspended rigidly by a plurality of rigid hang 
ers 60 secured at their upper ends to a plate 6 
which rests upon steel cross beams 62 which are 
framed into the vertical supporting columns 28 
and 30. The headers 55 and 56 on the other 
hand are suspended resiliently by a plurality of 
resilient supports from steel members 65 which 
are part of the wall supporting structure. Each 
resilient support comprises a coil spring which 
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is secured to link 7 f, the lower end of which is 
attached to header 56, and a link 2, the upper 
end of which is attached to a member 65. Link 

is connected to, or bears upon, the upper end 
of spring TO, while link T2 is connected to the 
lower end of the spring. With this arrangement, 
downward movement of the headers will con 
press the Spring. r 
The water wall tubes 5; consist of a lower wall 

and floor section, the tubes of which are alter 
nately connected at their upper ends to headers 
S6 and 67, and an upper inclined Section, the tubes 
of which are connected at their upper ends to 
the lower portion of the drum 23. The headers 
66 and 67 are similar to the headers 55 and 56, 
being held together rigidly by tie plates 68, and 
flexibly suspended by resilient supports from the 
fixed steel framework of the rear setting wall. 
Since the tubes 59 and 5 are rigidly supported 
at their upper ends, these tubes will normally ex 
pand downwardly under furnace operating con 
ditions, and Such expansion Will be absorbed b 
the resilient header supports described. 
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the inner surface of the wall 4 in three parallel, 
adjacent groups, each group terminating in sep 
arate pairs of headers which are positioned at 
different levels in the wall. The tubes of the 
group adjacent the front wall ff are alternately 
connected at their upper ends to headers 73 and 
4, which are held in fixed relationship to each 

other by tie plates 75, and are rigidly suspended 
by hangers 76 from steel wall members 77. The 
tubes of the intermediate group are alternately 
connected at their upper ends to headers 78 and 
79 which are maintained in fixed relationship 
to each other by tie plates 80 (Fig. 1), and are 
resiliently suspended by spring supports 8, sim 
ilar to the spring supports previously described, 
from wall members 82. Groups of tubes 83 and 
84 respectively connect the headers 73, 74, and 
8, 79 with the drum 9. The tubes 53 of the 

third group are adjacent the rear wall, and the 
upper ends of these tubes are connected to a 
floating header 85 which is positioned at a level 
slightly below that of the lower drum. 23. From 
this header external riser tubes 85 extend up 
Wardly to the upper portion of the drum 9, and 
are suspended near their upper ends by a plu 
rality of flexible hangers 87 which are secured 
to the bean. 26. 

It will be understood that, although not fully 
illustrated, the arrangement of the water wall 
tubes 52, which line the inner surface of the 
wall f, is similar to that of the tubes 53, ex 
cept that the riser tubes, not shown, which cor 
respond to the riser tubes 86, are suspended by 
hangers secured to beam 27 instead of beam 26. 
A convection type superheater 88, having inlet, 
intermediate and outlet headers 89, 90 and 9 
respectively, is suspended within the upper por 
tion of the setting between vertical baffles 98 and 
99 by a plurality of hanger rods 92, 93 and 94, 
from horizontal steel supporting members 95, 
which are supported by steel beams 96 and 97 
that are framed into the main cross beams. 26 
and 27. 
The refractory portion of the four setting walls 

is enclosed in a steel casing f OO, which includes 
a steel framework of horizontal tie members Of 
and vertical steel buckstays 02. The lower ends 
of the buckstays rest on horizontal beams 03, 
which are rigidly joined at their opposite ends 
to the main supporting columns 28, 30, 33 and 
34, and thus form a fixed rectangular support 
ing frame surrounding the furnace adjacent the 
bottom thereof. The arrangement is such that 
although the casing rests on a stationary foun 
dation, the inner refractory portions of the four 
walls are permitted to move vertically inside the 
casing for the reason that the steel supporting 
Structure for the furnace bottom includes means 
for a compensating vertical movement of the fur 
nace floor in response to expansion and contrac 
tion of the water wall tubes, and the refractory 
lining of the furnace walls. 

Referring particularly to Figs. 4 and 6, a fixed . 
rectangular supporting frame consisting of four 
horizontal beams 04 are rigidly secured at their 

. Opposite ends to the Supporting columns 28, 3), 
33 and 34 at a sufficient distance above the lower 
ends of the Supporting columns to allow for the 
proper disposal of slag discharged from the fur 
nace. On the top of each of the beams 04 are 
a plurality of spaced resilient supporting mem 
bers fols upon which rest four horizontal beams 

- 06, which also extend for the full length and 
The side wall tubes 53 extend upwardly over 75 width of the setting between the four vertical supporting columns, but they are not secured 
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to the columns and hence are free to move vers 
tically. The beams 6 thus form a "floating' 
frame which is stiffened at an intermediate poi 
tion by cross beams 0 which extend parallel 
to the longitudinal axis of the slag discharge 
slot on both sides thereof. Additional stiffening 
members S8 extend at right angles to the cross 
beams and between the latter and the ends of 
the frame. The arrangement of the beans 6 
and the stiffening members to and 08 is such 
that any pressure exerted on the frame from 
above is evenly distributed and transmitted to 
the resilient Supporting members 5 below, 
which rest upon the stationary beams 04. The 
Supporting members 05 COmprise a coil spring, 
the lower end of which is disposed in a cylin 
drical casing, and a plate on the top of the spring 
the movement of which a Way from the casing is 
limited by a plurality of bolts to thereby limit 
the expansion of the coil spring. The spring may 
be compressed until the plate rests upon the top 
of the casing. 
The refractory portion of the furnace floor 

rests directly on steel plates 99 Supported by a 
plurality of parallel, relatively closely spaced 
steel beams C which extend at right angles to 
the slag discharge slot. The inner ends of the 
beams O rest on the cross beams to T, while 
their outer ends are Supported by the beam 06. 
Each group of members f is reinforced and 
stiffened by a plurality of transverse beams . 
This rigid grid-like furnace bottom structure 
transmits pressure evenly from the walls and 
floor above to the “floating' frame below. 
AS shown particularly in Fig. 7, means are pro 

vided to maintain the individual water wall 
tubes of the Several groups previously described, 
in vertical alignment with the walls of the set 
ting. As shown, such means includes a lug if 5 
Welded to each tube which is suitably connected 
by studs, not shown, to the opposed face of a 
horizontally disposed angle bracket f6, which 
may be of any desired length, preferably of sufi 
cient length to Spain a plurality of tubes. These 
angle brackets are each provided with apertures 

which receive upright guide pins 8 that 
are attached at their lower ends to angle mem. 
bers 20 fixed to a portion of the stationary steel 
casing which includes a horizontal fixed steel 
channel 2, and one of the supporting steel tie 
members ff. The arrangement is such, that the 
pins Will prevent any tendency of the tubes to 
move away from the walls, but will permit ver 
tical movement of the tubes with respect to the 
Walls. It will be understood that the wall refrac 
tory material will be so disposed with respect 
to the lugs 5 and the brackets 6 as not to 
interfere with the normal downward expansion 
of the tubes. Moreover, although the pins and 
members 2 Will remain stationary, the adjacent 
refractory material will be arranged to allow 
for the free downward expansion of that portion 
of the furnace wall. 

Fig. 6 illustrates the construction employed 
at the foot of each of the walls adjacent the 
floor of the furnace chamber, whereby any rela 
tive movement between the tubes and the refrac 
tory portions of the four walls is absorbed and 
equalized, as well as the means for preventing 
outward expansion or “spreading' of the walls 
at this point. The tubes 52 and 53 which line 
the side walls 3 and 4 respectively, have lugs 
or abutment members 4 which exert pressure, 
directly or indirectly, on the floor tubes 50 upon 
downWard expansion of the tubes 52 and 53. 
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Upon Contraction of the Wai toes, the too 
tubes will exert pressure on the Wa tubes 52 
and 53 through the members Si, acting under 
the influence of the resilient Supports for the 
floor, whereby relative movement of the wall and 
floor tubes will be prevented. The lower edge 
of the casing has an outwardly extending 
flanged portion 22 which is secured by studs 
23 to the upper flange of a channel member 23. 
This channel member extends horizontally for 
the width of the Setting and has secured to its 
upper portion an angle 25 which is also fixed 
to the top fange of One of the fixed beams 3. 
The channel member 24 thus becomes a fixed 
extension of the stationary Casing, and is sup 
ported by brackets 2 which are disposed be 
tween the beam 3 and the lower portion of the 
channel. Adjacent the botton of the setting 
and the floor of the furnace chamber, the refrac 
tory walls are enclosed in a supplementary steel 
Casing f28, the upper edge of which overlaps 
but is not secured to, the inner portion of the 
channel. An expansion joint is thus formed be 
tween the stationary casing and the supplemen 
tary casing which permits an independent down 
Ward novenient of the furnace bottom in re 
sponse to downward expansion of the tubes and 
the Walls. Obviously, the coefficient of expan 
Sion of steel water wall tubes is greater than that 
of refractory material. Any uneven expansion 
therefore between the tubes and portions of the 
refractory which might otherwise result in open 
spaces in the wall and leakage of air through 
the expansion joint is provided for by a sealing 
plate 29 which, together with a filler piece 30, 
is firmly Secured to the upper portion of the 
inner wall of channel 24 and to the angle 
bracket 25. To further insure a leak-proof 
construction, asbestos packing material 32 is 
placed between the lower edge of the sealing 
plate 29 and the supplementary casing, and is 
held securely in place by a retaining piece 33. 
Lugs or tie back members f24 on the tubes secure 
the lower ends of the straight sections of the 
tubes to the supplementary casing by means of 
fixed angle brackets 35 and 36. Also the down 
Ward expansion of the refractory walls is trans. 
mitted to, and is absorbed by, the supplementary 
casing, the downward movement of which, to 
gether with the corresponding movement of the 
botton structure of the furnace is transmitted 
directly and evenly by the 'floating' beams 6 
and their supporting framework to the "cushion' 
supporting members 05, which are distributed 
under all four walls of the Setting, and are Sup 
ported on a solid foundation provided by the 
beams 4. 
Spreading of the walls adjacent the furnace 

floor is prevented by horizontal beams or abut 
ment members 3 which are Secured to the 
beams 03 by welding. A bearing Surface be 
tween the beams 37 and the supplementary 
casing is provided by a convex portion on the 
inner side of the beams which is in contact with 
a rubbing plate 40. With this arrangement, 
any expansion of the horizontal portions of the 
tubes 5 and 5 will be inward and this will be 
absorbed adequately by the bends in these tubes 
between the walls and 2 and the headers 48 
and 49 which are supported by the tubes to which 
they are connected. Hence there will be no 
damaging gaps or slag pockets formed between 
the floor tubes and the furnace floor. 
From the foregoing, it will be perceived that 

the invention provides supporting means for the 



4. 
component parts of stean generators of the type 
described, whereby the inorinal relative positions 
of the heating surface of the furnace Walls and 
floor, and that of the Refractory portions of the 
wall, and floor will remain constant regardless 
of temperature changes, thus insuring a slag 
tight construction throughout and preventing the 
possibility of distortion or damage to the unit 
resulting from ash or slag Working into open 
spaces between the tubes and any portion of the 
refractory furnace lining. 

It will be understood that changes may be 
made in the form, location and relative 83range 
ment of the parts of the apparatus disclosed 
herein without departing from the principles of 
the invention, and that the invention is not to 
be limited excepting by the Scope of the appended 
claims. - 

What is clained is: 
1. A vapor generator having 2, furnace defined 

in part by walls and a floor, the floor having an 
opening intermediate opposite ends and extend 

2,292,854 
posite ends, fluid cooling tubes for the walls and 
the floor of the furnace, means for suspending 
the furnace walls to permit downward expan 

O 

Sion of the furnace wall tubes, means for Sup 
porting the furnace floor independently of the 
furnace wall Suspending means SO as to permit 
vertical movement of the floor upon-expansion. 
and contraction of the furnace wall tubes and to 
prevent relative movement of the floor with re 
Spect to the wall tubes, a fixed frame surround 
ing the furnace. Walls, and means associated 
with Said fixed frame to prevent lateral out 
ward movement of the furnace walls with re 

20 

ing from side to side thereof, fluid conducting 
tubes on the inner surfaces of the walls and floor, 
means for resiliently suspending the walls from 
supporting means, movable means for Support 
ing the floor independently of the will suspend 
ing means, a fixed Support for the floor, resilient 
means between the fixed and movable Supports 
for the floor, and a casing for the generator hav 
ing a stationary section and a section movable 
With the floor, and an expansion joint between 
the stationary and movable sections of the cas 
ling. 

2. A vapor generator comprising an upper and 
lower drum, a bank of vapor generating tubes 
connecting said drums, a furnace defined in part 
by Walls and a floor, the floor having an opening 
intermediate opposite ends and extending from 
side to side thereof, fluid conducting tubes on 
the inner surfaces of the walls and the foor, 
means for Suspending the upper drum, the tube 
bank and the lower drum from Supporting means, 
means for resiliently suspending the walls and 
the Wall tubes from said supporting means, 
means for resiliently supporting the floor and 
floor tubes independently of the first mentioned 
Supporting means, a Casing fors the generator 
having a stationary Section and a section mov 
able with the floor, an expansion joint between 
the stationary and movable sections of the cas 
ing, and means for preventing outward move 
ment of oppositely disposed walls of the furnace 
upon expansion of the fluid conducting tubes. 

3. A vapor generator comprising a vapor gen 
erating Section and a furnace therefor, the fur 
nace having walls and a Substantially horizontal 
floor provided with an opening intermediate op 
posite ends, fluid cooling tubes for the walls and 
the floor of the furnace, means for Superting 
the vapor generating Section and the furnace 
walls to permit downward expansion of the fur 
nace wall tubes, means for independently sup 
porting the furnace floor so as to permit vertical 
movement of the floor upon expansion and con 
traction of the furnace Wall tubes and to prevent 
relative movement of the floor with respect to 
the wall tubes, a fixed frame surrounding the 
furnace walls, and means associated with said 
fixed frame to prevent lateral outward movement 
of the furnace walls with respect to the floor. 

4. A vapor generator Comprising a vapor gen 
erating Section and a furnace therefor, the fur 
nace having walls and a Substantially horizontal 
floor provided with an opening intermediate op 
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Spect to the floor. 
5. A vapor generator comprising a vapor gen 

erating Section and a furnace therefor, the fur 
nace having walls and a Substantially horizontal 
floor provided with an opening intermediate op 
posite ends, fuid cooling tubes for the walls and 
the floor of the furnace, means for suspending 
the furnace walls to permit downward expan 
Sion of the furnace wall tubes, a stationary Supa 
port for the floor, resilient means between the 
support and the floor to permit vertical move 
ment of the floor upon expansion and contrac 
tion of the furnace wall tubes and to prevent 
relative movement of the floor with respect to 
the Wall tubes, a fixed frame surrounding the 
furnace walls, and means associated with Said 
fixed frame to prevent lateral outward move 
ment of the furnace walls with respect to the 
floor. 

6. A vapor generator comprising a vapor gen 
erating section and a furnace therefor, the fur 
nace having walls and a substantially horizontal 
floor provided with an opening intermediate op 
posite ends, fluid cooling tubes for the walls and 
the floor of the furnace, means for Suspending 
the furnace walls to permit downward expansion 
of the furnace wall tubes, means for securing the 
wall tubes to the furnace walls, a stationary Sup 
port for the floor, resilient means between the 
Support and the floor to permit vertical move 
ment of the floor upon expansion and contrac 
tion of the furnace wall tubes and to prevent 
relative movement of the floor with respect to 
the wall tubes, a fixed frame surrounding the 
furnace walls, and means associated with said 
fixed frame to prevent lateral outward movement 
of the furnace walls with respect to the floor. 

7. A vapor generator comprising a vapor gen 
erating Section and a furnace therefor, the fur 
nace having walls and a substantially horizontal 
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floor provided with an opening intermediate op 
posite ends, fluid cooling tubes for the walls and 
the floor of the furnace, means for supporting 
the vapor generating section and the furnace 
walls to permit downward expansion of the fur 
nace wall tubes, means for independently sup 
porting the furnace floor so as to permit ver 
tical movement of the floor upon expansion and 
contraction of the furnace wall tubes and to pre 
vent relative movement of the floor with respect 
to the Wall tubes, means to prevent lateral out 
ward movement of the furnace walls with re 
Spect to the floor, a casing for the generator 
having a stationary section and a section mov 
able with the floor, and an expansion joint be 
tween the stationary and movable sections of 
the casing. 

8. A vapor generator comprising a vapor gen 
erating section arid a furnace therefor, the fur 
nace having walls and a substantially horizontal 
floor provided with an opening intermediate op 
posite ends, fluid cooling tubes for the walls and 
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the foor of the furnace, means for Supporting 
the vapor generating section and the furnace 
walls to permit downward expansion of the fur 
nace wall tubes, means for independently Sup 
porting the furnace floor so as to permit vertical 
movement of the floor upon expansion and Con 
traction of the furnace wall tubes and to prevent 
relative movement of the floor with respect to the 

5 

wall tubes, means to prevent lateral outward . 
movement of the furnace walls with respect to 
the floor, a casing for the generator having a 
stationary section and a section novable with 
the floor, and an expansion joint between the 
stationary and movable sections of the casing, 
and means for preventing passage of fluid 
through the expansion joint. 

9. A vapor generator COImprising a Vapor gen 
erating section and a furnace therefor, the fur 
nace having walls and a substantially horizontal 
floor provided with an opening intermediate op 
posite ends, fluid cooling tubes for the walls and 
the floor of the furnace, the tubes of opposite 
walls of the furnace extending continuously over 
the floor thereof, means for supporting the va 
por generating section and the furnace Walls to 
permit downward expansion of the furnace Wall 
tubes, means for independently supporting the 
furnace floor so as to permit vertical movement 
of the floor upon expansion and contraction of 
the furnace wall tubes and to prevent relative 
movement of the floor with respect to the Wall 
tubes, and means to prevent lateral outward 
movement of the furnace walls with respect to 
the floor. 

10. A vapor generator comprising a vapor 
generating section and a furnace therefor, the 
furnace having walls and a substantially hori 
zontal floor provided with an opening interme 
diate opposite ends, fluid cooling tubes for the 
walls and the floor of the furnace, the tubes of 
a pair of opposite walls of the furnace extend 
ing continuously over the floor thereof to said 
opening, the tubes of other walls of the furnace 
extending downwardly below the floor tubes, 
means for supporting the vapor generating Sec 
tion and the furnace walls to permit downward 
expansion of the furnace wall tubes, means for 
independently supporting the furnace floor so as 
to permit. vertical movement of the floor upon 
expansion and contraction of the furnace Wall 
tubes and to prevent relative movement of the 
floor with respect to the wall tubes, means caus 
ing the downward expansion of the tubes of the 
other walls to exert a pressure upon tubes on the 
floor, and means to prevent lateral outward 
movement of the furnace walls with respect to 
the floor. 

11. A vapor generator comprising a vapor 
generating section and a furnace therefor, the 
furnace having walls and a substantially hori 
zontal floor provided with an Opening interme 
diate opposite ends, fluid cooling tubes for the 
walls and the floor of the furnace, means for 
supporting the vapor generating section and the 
furnace walls to permit downward expansion of 
the furnace wall tubes, means for independently 
and resiliently supporting the furnace floor, the 
arrangement of the wall and floor tubes being 
such that downward expansion of the wall tubes 
will cause downward movement of the floor and 
contraction of the wall tubes will result in up 
ward movement of the floor whereby relative 
movement of the walls and floor is prevented, a 
fixed frame surrounding the furnace walls, and 
abutment means associated with said fixed frame 
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to prevent lateral outward movement of the fur 
nace walls with respect to the foor. 

12. A vapor, generator comprising a vapor 
generating section and a furnace therefor, the 
furnace having walls, and a substantially horio 
zontal floor provided with an opening internea 
diate opposite ends, fluid cooling tubes for the 
walls and the floor of the furnace, means fif 
supporting the vapor generating section snd the 
furnace walls to permit downward expansion of 
the furnace wall tubes, means for independently 
and resiliently supporting the furnace floor, the 
arrangement of the Wall and floor tubes being, 
such that downward expansion of the wall tubes 
will cause downward movement of the floor and 
contraction of the wall tubes will result in up 
Ward movement. Of the floor whereby relative 
movement of the Walls and floor is prevented, a 
Casing for the generator having a stationary sec 
tion and a section movable with the floor, and an 
expansion joint between the stationary and 
novable sections of the casing. 

13. A vapor generator comprising a vapor gen 
erating section and a furnace therefor, the fur 
nace having Walls and a substantially horizontal 
floor provided with an opening intermediate op 
posite ends, fluid cooling tubes for the walls and 
the floor of the furnace, means for supporting the 
vapor generating section and the furnace was 
to permit downward expansion of the furnace 
Wall tubes, means for independently and resili 
ently supporting the furnace floor, the arrange 
ment of the wall and floor tubes being such that 
downward expansion of the wall tubes will cause 
downward movement of the floor and contrac 
tion of the Wall tubes will result in upward move 
ment of the floor whereby relative movement of 
the Was and floor is prevented, a casing for the 
generator having a stationary Section and a sec 
tion movable with the floor, an expansion joint 
between the stationary and movable sections of 
the casing, and means engaging the movable sec 
tion of the casing to prevent latera outward 
movement of the furnace walls with respect to 
the floor. 

14. A vapor generator comprising a vapor gen 
erating Section and a furnace therefor, the fur 
nace having walls and a substantially horizontal 
floor provided with an opening intermediate op 
posite ends, fluid cooling tubes for the walls and 
the floor of the furnace, means for supporting the 
Vapor generating section and the furnace walls 
to permit downward expansion of the furnace 
Wall tubes, means for independently supporting 
the furnace floor SO as to permit vertical move 
ment of the floor upon expansion and contrac 
tion of the furnace Wall tubes and to preventrel 
ative movement of the floor with respect to the 
Wall tubes, a fixed frame surrounding the fur 
nace walls adjacent the floor thereof, and abut 
ment means associated with said fixed frame to 
prevent lateral Outward movement of the fur 
nace walls with respect to the floor. 

15. A vapor generator having a furnace defined 
in part by Walls and a floor, the floor having an 
opening intermediate opposite ends and extend 
ing from side to side thereof, fluid conducting 
tubes on the inner surfaces of the walls and floor, means for supporting the furnace walls to permit 
downward expansion of the furnace wall tubes, 
movable means for Supporting the floor inde 
pendently of the Wall suspending means, a fixed 
support for the floor, resilient means between 
the fixed and movable supports for the floor, a 
casing for the generator having a stationary sec 
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tion and a section movable with the floor, and 
an expansion joint between the stationary and 
movable sections of the casing. - 

16. A vapor generator having a furnace defined 
in part by walls and a floor, the floor having an 
opening intermediate opposite ends and extend 
ing from side to side thereof, fluid conducting 
tubes on the inner surfaces of the walls and floor, 
means for supporting the furnace walls to permit 
downward expansion of the furnace wall tubes, 
movable means for supporting the floor inde 

pendently of the Wall Suspending means, a fixed 
support for the floor, resilient means between 
the fixed and movable supports for the floor, a 
casing for the generator having a stationary Sec 
tion and a section novable with the floor, an 
expansion joint between the stationary and now 
able sections of the casing, and means for pre 
vexatizag the outward movement of oppositely dis 
posed walls of the furnace upon expansion and 

i0 contraction of the fluid conducting tubes. 
NICHOLAS C, ARTSAY. 


