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FLUID HEATER CASING

Ivar L. Langvand, Barberton, Ohio, assignhor to
The Babcock & Wilcox Company, Rocklexgh,
N. J., a corporation of New Jersey

Application November 13, 1946, Serial No. 709,568
(CL 189—34)

4 Claims.
1 '

The invention herein disclosed relates to a wall
casing construction adapted for application to
chambered structures of various types, partic-
ularly those in which the casing is to be main-
tained substantially gas-tight under varying tem-
perature conditions. My invention is therefore
especially useful in the construction of walls for
fuel fired furnaces, and for fluid heaters in gen-
eral whether supplied with heat from an as-
sociated fuel-fired furnace or, for example, from
hot gases directed therethrough, such apparatus
including boilers, superheaters, economizers, air
heaters and the like.

An object of my invention is to provide a wall
casing of relatively low material cost, utilizing
for example panels of relatively thin plates or
sheets, and supporting such plates or sheets in a
manner facilitating their removal and reassembly
when access is to be had to interior portions of
the apparatus.

Another object is to provide a paneled casing -

construction -wherein panels of commercially
available flat metal plates or sheets may be
utilized directly in the assembly without the need
of preliminary machining, shaping, or other fab-
ricating operations.

An additional object is to provide means for
maintaining the casing substantially gas-tight
at varying operating temperatures while permit-
ting adequate expansive and contractive move-
ment of component parts without distortion.

A further object is to utilize the inherent flex-
ibility of thin metal plates or sheets in main-
taining a gas-tight seal at their edges, and by
the application of forces adjacent an edge of

each such plate producing a resilient flexure to-

increase plate stifiness.

Other more specific objects include the sup-
port of a casing of paneled arrangement on fluid
heating tubes; the provision of tube-supported

separately expansible casing sections; and the::

provision of a gas-tight seal between such sec-
tions.

The various features of novelty which charac-
terize my invention are pointed out with partic-

ularity in the claims annexed to and forming a ™’

part of this specification. For a better under-
standing of the invention, its operating advan-
tages and specific objects attained by its use, ref-
erence should be had to the accompanying draw-
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ings and descriptive matter in which I have illus- -

trated and described a preferred embodiment of
_my invention. :

Of the-drawings: . ..

Fig.lisa sect1ona1 elevatlonal view of a vapor

550

generating unit having fluid cooled walls con-
structed in accordance with my invention;

Fig. 2 is a fragmentary isometric view of the
unit in ¥Fig. 1, showing features of the exterior
casing; ,

Fig. 3 is a fragmentary enlargement of Fig. 1
showing details of the wall construction adjacent
a’'gas flow passage;

Figs. 4 and 5 are enlarged sections taken along
lines 4—4 and 5—5 of Fig. 3; '

Fig. 6 is a fragmentary enlargement of Fig. 1
showing details of the wall construction adjacent
the combustion chamber; and,

Fig. 7 is an enlarged plan section taken along
line 1T—1 of Fig. 6 showing wall details adjacent
a corner of the setting and along adjoining walls.

As illustrated, the invention is shown in con-
nection with a steam generating unit or boiler of
the type disclosed in my copending application
Serial No. 653,843, filed March 12, 1946, wherein
fuel is burned in a fluid cooled combustion cham-
ber 12 and the resulting hot gases are directed
around one end of a partition wall i3 into and
through s fluid cooled gas passage (4 in contact
with a main bank of boiler tubes 1§ having op-
posite ends connected to upper and lower boiler
drums (6 and 17, the cooled gases being dis-
charged through a suitable gas outlet as described
in my aforesaid prior application. A soot hopper
i8 having a pluralty of discharge spouts {9 is ar-
ranged beneath passage i4 as a receptacle for
solids separated from the gases during their fiow
through the passage.

As further disclosed in said application the
boiler setting is generally rectangular in horizon-

-tal cross section and comprises fiuid cooled front,

rear and side walls which, in the unit as herein
illustrated, include the fluid cooled side wall 21
having tubes 2l¢ therein and constituting a
boundary wall of the combustion chamber or
furnace 12, and the fluid cooled side wall 23 hav-
ing tubes 23« therein and constituting a boundary
wall of gas passage 14, the walls 21 and 23 having
upper end portions extended toward drum 16 to
form the upper enclosing wall or roof.

The entire weight of the unit is supported on

"8 frame-like structure -disposed below the level
of boiler drum 7, substantially in accordance
with the disclosure in the copending application
“of ‘Glen J. Schoessow, Serial No. 654,239, filed

March 14, 1946, now Patent No. 2,583,599, pat-

.ented January 29, 1952, the lower drum: (7 be=

ing seated at each end in a’saddle 24 supported |
on side frame member 25, and fluid cooled walls
of the settmg bemg laterally supported by com-
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bination tie-bar and buckstay units 26 and 27
arranged at different elevations; the upper buck-
stay unit 26 extending completely around the
setfing and engaging all four walls, and the lower

buckstay unit 27 at approximately mud drum 5

level engaging the front, the rear, and one side
wall 2{ and termingting in ends secured,to Jower
drum {T; the:individual buckstay. units or -as-
semblies in adjoining walls being connected to-

gether at the corners of the setting so as to co=. 19

ordinate expansion and contraction of. the
spective walls; and the walls of combustion
chamber 12 being vertically -supported.. at; sub-
stantially mud drum level. by.-eolimps -which .

transmit the weight to the supporting:.frame’ 15

structure; for example, as herein illustrated,.for
side wall 21, a column 28, illustratwe ‘of ‘3 plu-
rality of such columns, being pivotally connected
at its upper end to the lower tie-bar and buck-

4 ,
clip angles and the flange of upper buckstay
channel 45 when channels of the smaller sizes
are used, thereby providing positive support for
the clip angles while maintaining the desired
clearances between bolfs 54 and the ends of slotted
holes 56. At the outer sides of the row of plates
32-the, adJacent sedge, polmons of. each. pair of
pla,tes are clamped against batten. bars 34 by
outer batten members 35 which are held in clamp-

iding position by bolts 57 threaded into the inner

batten.members 34, as detailed in Fig. 4. In-
“dividual: ‘casing plates 32 are of widths provid-

k ,,ino an; e,xpansmn space between the adjacent up-

ditional: tothe Spate required for accommodatlon
of the clamping bolts 51.

‘Wach batten member 35 is suitably in the form
of:a.channel having its flanges 52 symmetrically
positioned with respect; to the w1dth of the cor-

ke

stay assembly. 21 and at its lower end to a side gp respor
: % .« C

frame member 29

closed ina metal qais,mgxal of novel construc-

tion comprlsmg a plurahty of separate ~p1ete

scribed;, certa,m \portions of, the casing bem"g;ex-

tended outwardly to.form g, ho

lower buckstay umt; 21 and sup ort;;ng ¢ umns
28 Each of the enclo i i

‘tions thereof by bolt A1, it
§ecured fo tie-bar 39 an

&, ousmg 21 fo the ﬂ30 ;g

the’ locatlonxat 'whlch“the oppos;n forge exerted

e Sprung 1nwarq1y ;
ten bats. 34, 85 indi ated b

.31, such bars‘
47 as; for,su ce ps
.. In -the -upper . casmg ,sectlo 31
plate members 32 are installed m

s1 )
34 havmg 1ts bottom end supported on a chp
_angle: 52 _to which the associated bar 1swwelged
.as ab 53, or, otherw1se sultably secured and each
.clip angle 52 being, secured t
. tinuous : angle Jbar 49: by bolts o4 whlch extena

E hrough slotted hcles 56 Jgn each -clip. .'an_gleéo
bl

. fller bar, 51 ds. welded .to the

Jori Lar
each clip angle 52 to close the gap bétween the' ‘15 ‘each Gther as the corresponding tembers- 34 and

_clamped, against collector bar 64 by a conti

the upper con- *’-jo

intain Both " the rqef
1s, 84 in’ determified
spa n adJ cent thelr J‘J ctures. 'The
upper ‘edges of ‘side “wdll casifig” plates '-‘g

ctor hannel 871  which s helu ‘in”clamping
4 8"fhreaded fiito " the ar6d.
" ends adjacent {@flim
r ‘la.f,lo’l to sald

atlonshlp to
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35-in side wall 23, the casing members 32 in the
first or outer row being secured by bholts 69 to
collector channe] 67.

For the lower casing section 31B the -clip
angles 52 are connected to the lower side of buck-
stay 26A in the manner described for the atiach-
ment of clip angles 52 to the upper side except
with respect to the vertical clearances provided
between bolts 54 and the ends of slotted clip
angle holes 56, as indicated in Fig. 5, where, in
the case of the upper assembly the greater clear-
ance is provided adjacent the lower end of each
bolt hole and in the case of the lower assembly
is provided adjacent the upper end of each bolt
hole. In the lower casing section 31B, the batten
bars 34 are connected at their upper ends to clip
angles 52 by welds 53, while at their lower ends
are welded or otherwise connected to the rela-
tively stationary external metal plate 12 of soot
hopper I8 and thus maintained in substantially
fixed position.

The gas-tight housing 36 connecting the upper
and lower sections 3{A and 3iB, respectively,
comprises a transversely continuous wrapper
plate 59 in the form of a trough or channel
enclosing the upper, lower, and outer sides of
buckstay unit 264, the wrapper plate having an
integral flange 6i- along each of its upper and
lower edges in contact with panel plates 32 in
the respective adjoining casing sections 3{A and
3iB. The housing flanges 61 are assembled in-
wardly of casing plates 32 in both sections and
thus between the casing plates 32 and batien
bars 34 where they are held in sealing contact
with plates 32 by the clamping action of batten
channels 35. 'The wrapper plate 59 is suitably
formed of relatively thin gauge metal preferably
of a thickness less than the thickness of the
main casing plates, for example, of No. 16 gauge
as compared with a No. 10 gauge thickness of
casing plates 32, thereby providing a degree of
flexibility enabling the housing to perform its
funetion as an expansible breather connection
between adjacent casing sections without dis-
rupting the integrity of the seal. Although the
assembly of flanges 61 between plates 32 and
batten bars 34 in each of sections 31A and 31B
results in a slight separation between the plates
and bars, for a limited distance above and below
the edges of flanges 61, the channel members 35
still bear against the outer surfaces of plates 32
throughout their heights and any disadvanta-
geous impairment of the seal is thereby avoided.

When it is necessary to form the housing or
wrapper plate 59 in two or more sections because
of the length of buckstay involved, the adjacent
edges of each pair of housing plate sections, such
as 59¢ and 58b, are overlapped interiorly by
straight bars 101 at the upper, lower and outer
sides, and exteriorly by an angle bar 102 at
the upper and outer sides and by a straight bar
£03 at the under side, each inner bar (0{ being
permanently secured to one of the adjacent sec-
tions to facilitate assembly, and the interior and
exterior sets of bars being held .in clamping
position by bolts 104 as indicated. -

In the opposite side wall 21, the tubes 2ia are
installed in tube-~to-tube relation which reduces
the thickness of wall insulation 38 required and
thus enables the tie-bar 39 to be mounted di-
rectly on wall tubes, as shown, instead of being
spaced therefrom, as in wall 23; otherwise, the
tie-bar and buckstay assembly 26B is essentially
a duplication of the corresponding assembly 26A
described for side wall 23. The upper casing sec=
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bolts 9.

tion 31C for side wall 2{ is also, i all essential
respects, a duplication of the corresponding upper
casing section 31A for side wall 23, including the
juncture with roof section 2IR which af an in-
termediate position includes an I-beam stiffener
member 13 as a substitute for one of the roof
batten bars 34. Roof plates 32 are clamped
against the upper flange of member 13, by a
batten channel 35, in the same manner and with.
the same effect as against each batten bar 34.

The lower section of casing 3t for side wall 21
comprises an intermediate section 31D between
buckstay housings 36 and 37, and a bottom section
3IE forming part of the lower housing 31. The
intermediate casing section 3i{D is supported on
clip angles 52 bolted to the upper side of buck-
stay 21, each batten bar 34 for this section 3{D
having a welded connection 53 with a clip angle
52 attached to the upper buckstay 26B and ex-
tending downwardly within housing 317 to a simi-
lar welded connection 53 with its bottom-sup-
porting clip angle 52 which is bolted to buck-
stay 21. Each such batten bar 34 is secured to a
stiffener angle bar 74 by bolts 15, and each bar
74 braced from the lower buckstay unit 271 by
& diagonally positioned- bar 76 secured by bolt
78 to stiffener bar T4 and to the buckstay web
by weld 79. The tie-bar 81 associated with the
lower buckstay assembly 27 is mounted directly
on wall tubes 2ia, and wall weight transmitted
therefrom through pivoted columns 28 to the
foundation structure as hereinbefore mentioned.

The buckstay housing 36, which forms an
expansible gas-tight connection between casing
sections 3{C and 31D, is a duplicate of the corre-
sponding housing 36 in side wall 23 as previously
described; in wall 21, the housing wrapper plate
§9 having its upper and lower flanges 61 similarly
assembled in overlapping relation to the adjacent
ends of casing plate members 32 and the flanges .
clamped between such plate ends and batten
bars 34 in the respective casing sections to form
a seal.

The lowermost casmg section 31E includes
inner and outer batten members 34 and 35 of
the same form and arrangement as described
for other casing sections. The lower ends of
batten bars 34 in section 3(E are maintained
stationary by welds, or other suitable form. of
attachment, to a part of the foundation struc~
ture such as side member 29. A horizontal cas-
ing section 31H connecting the upright casing
sections 3iD and 31E includes bars 82 having
outer end flanges 83 which are connected by bolts
84 to the upper ends of batten bars 34 associated
with the bottom casing section 3iE, the inner
ends of bars 82 being individually secured as by
bolts 85 to the corresponding stiffener bars 74
and thus form a rigid assembly with the batten
bars 34 of the intermediate casing section 3{D.
A collector bar 86 is secured by bolts 87 to the .
flanges 83 of bars 82'and serves as an inner trans-
verse batten member against which the upper
ends of casing plates 32 are clamped by a collec-
tor channel 89 ‘held 'in clamping position by
Horizontally disposed casing plates 32
are supporied on bars 82 with adjacent edges of
each pair of plates laid over an inner batten bar
82 so as to be OVerlapped thereby, and each two
such edges clamped in position by an outer bat--
ten bar 92 secured by bolts 93 to bar 82 and col-
lector channel 89. . The horizontal casing plates
32 are -formed along their inner edges with an
upstanding flange 94 which is clamped between

the casing plate z_ne,mbers,s_z, a,ndbgttenaba_r_sq 34
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ot ititeimediate section FID, aHd anng “thelr
outer edzes with ‘a ‘dépending flange 95 which s
clamped between collector ‘bar -86 ‘and ‘collector
channel -89 ‘at the juncture with seetion 3FE.
Fig. 7 shows ‘a pldn ‘Section 'of the easing ar-
rangement adjacent a corner-of the- setting where
casing 31 -is spaced from ‘the rews of ‘side wall
tubes 2ig ‘and rear wall tubes !Za, to ‘allow for
the required thickness:of w: 1sulaibit ]
plates 32¢ in hoth Walls gte: joined by a weld 96
along their meeting eédges, ‘and fuither are
welded at 87 to the legs of stiffener angle bar-98,
thereby providing ‘a. ‘cofneér seal - gffording
rigidityto the éasihg'at the junéture of two walls.
Walls constriictéd in-‘decordanice with the de-
scribed invention thus ineludes. number 6f desir-
‘able feéatures-such as ‘the provision of o gas-tight
enclostire 6r ‘casing ‘While ‘allowing - freedom: ‘of
movement of associated ‘wall ‘elements. due to
thermal expansion and’ contraction including, for
eXample, igat tratisfer tubes: by which'the'casing
is-supported;: ‘pTo‘Visxdn being also'made:for:rela-
tive expansmn ~and-‘eontraction: of “casing plate
members in‘adjacentipanels, and for movement
‘of one casing ‘Section relative to. another. The
panel construction: of casing is‘also advantagecus
from an-economical standpoint in that commer=
cially-available plain metal plates: or -sheets may
be utilized directly in ‘the assembly: without pre=
liminary fabrication: as usually required. In the
present construction, such: operations as forming,
machining and-welding are limited mainly to. the
fabrication of panel“wall ‘elements: by 'which the
casing plate.members:are supported:-and held in

‘operative: position; thereby making it: possible to

construct: the ‘casing at-redaced cost without:sac-
rificing quality of construction: zs determined by
1ts continued:gas~tightness:and pleasing appear-
‘ahce inrservice.

It is.to be undérstoodithat in the.present speei=
fication, the term “plate nmembers” as:applied: to
elements ‘of the caging, and:particularly as used
in the claims, is intended to cover members-that
‘are commereially’known:as “plates’” and “shests.”

While in accordance 'with the provisions of the
‘statutes I have-illustrated and described herein
the best form-of ‘my invention now known-to me
those -skilled 'in - thie ‘art- will' understand- that
chahges may be madf-.r in- the foi'm of the dppa<
ratus disclosed without departing from the spirit
of the invention covéred by my claims, and that
‘cértain features of my ‘inverition may sometimes
be used to advantage withoiita coiresponding uge
of other features.

I claim:

1. A casing comprising separate . relatively
flexible planar plate: members- arranged in a row
and each having substantially parallel opposite
free edge portions. arranged. transversely of. the
row, a framework against which said plate:mem-
bers are-assembled comprising parallel bar-like
‘batten members of rigid rectilinear formation en-
gaging the inner side of said.plate members.and
each overlapping the adjacent-free edge. portions
of a pair of said. plate members, substantlally
throughout the extent of said portions trans-
versely of the row, battén members of rigid' rec-
tilinear channel-like ‘cross ‘section each’ haviiig
fiahges extending substantially hormal’ to-said
plate members and-terminating-in-edges-engag«
ing the outer side of said plate-members solely-at
lgcations symmetrical with and oppesitely- dis-
placed longitudinally of-said ‘row from the-total
‘sfeq-engaged by one- of said ‘ihner side ‘batten

[
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members, ‘ahd--fheans<Holdihg ‘said: inner: and 75

said-outer side batten members in clamping eri-
gagment with said plate members with sufficient
force to effect resilient flexure-thereof foward the
inner side -of sdid ‘casing and thereby increase
plate member:stiffness. )

-2. In a wall having heat ‘insulating material
installed adjacent the outer surface of said wall,
o ‘paneled ecasing disposed ocutwardly adjacent
said -heat ‘insulating mafterial, said casing -com-
prising ‘separate panels of substantislly -planar
flexible ‘metal plates spaced in a row and pro-
viding .free edge portions arranged. transversely
of the: row, -a rigid casing supporting structure
comprising a.-row of spaced batten bars disposed
in‘a‘plane adjacent the inner side:of said plates
and ceach. over-lapping the adjacent frce edge
portions of a pair of said plates substantially
throughout. the extent of said portions: trans-
versely of the row, outer batten members ‘dis-
posed. in-a plane adjacent the outer side of said
plates and each overlapping adjacent free ‘edge
portions:of a.pair of said plates in.common with
one of said bars, said outer batten members each
providing -a pair of transversely spaced ribs lat-
erally adjoining an intermediate recessed major
width: portion: of each member, said ribs of -each
outer batten member terminating in-edges bear-
ing against gdjacent free edge portions at the
outer side of a pair of said plates at locations
‘oppositely displaced. longitudinally of said. row
from:the width of ‘a batten bar overlapping the
same edge portions-at: the inner side, and means
separately connecting each outer balien member
to-the: corresponding inner batten member for
exerting a:clamping force-of sufficient.magnitude
inwardly-against-each of said outer batten mem-
ers. to. cause gdjacent plates to be flexed in-
wardly into resilient contact with said wall insu~
lation, said. clamping force being gpplied through
said:rib edges-against the outer:side of said plates
in opposed: offset relation to the reactive forces
-applied by each. of said batten bars against the
inner side of said plates:

3. In-a'wall having heat insulating material in-
stalled:-adjacent the outer side thereof, a paneled
casing disposed .cutwardly adjacent said heat in-
sulating material and comprising. sheet metal
plates -of substantially planar formation spaced
apart in-a row and terminating in said: row in
free marginal edge portions arranged transversely
of the row, rigidly formed rectilinear inner and
outer batten members confined respsctively to
the. inner -and outer sides of said plates and- dis-
posed:-respectively .in rows -adjacent said oppo-
site sides and each of said members overlapping

and-engaging adjacent spaced free edge portions

of ‘a pair of said plates, substantially throughout
the-extent of said marginal edge portions trans-
versely -of the: row, said outer batten members
‘each bearing-against said pldtes at the outer side

'solely at:locations oppositely displaced longitudi-
naily of said row beyond-the locations-of engage-

ment by said batten members at the. inner side,
and means: for effecting inward flexure of said
plates:into-resilient contact with said wall insula-
tion comprising. tension.members: extending: be-
tween ‘adjacent: spaced free edge portions of suc-
cessive plates and separably-and adjustably con-
necting said inner and:outer batten members [in
-clamping relationshiptosaid plates.

4. In a.- hesiing gas chamber enclosure, a

paneled: casing: comprising substantially flat re-
silient . plate members -of rectangular. form: -ar-

ranged .in-a row. andeach:terminating:in parallel
iree "edge:portions:extendiiig ‘transversely: of the
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row, a stationary support for said casing com-
prising elongate rectilinear support members ar-
ranged in pairs parallel to said edge portions,
with the members of each pair disposed along
opposite sides of said plate members and each
overlapping and engaging adjacent edge portions
of a pair of said plate members at a different
one of said sides, one member of each pair being
of rigid channel-like formation and providing
spaced flange portions extending substantially
normal to adjacent plate members at the outer
side thereof, the other member of each pair being
of rigid bar-like formation and overlapping ad-
jacent plate members at the inner side thereof
throughout a width less than the distance be-
tween said flange portions at said outer side, and
means for maintaining each pair of said support
members in engagement with a pair of said plate
members with sufficient force to effect flexure of
said plate members toward the chamber side of
said casing.
IVAR L. LANGVAND.
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