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. 'medium passing over
: “connected tubes prefera.bly form’ ﬂat co

er is thereby attaine
erect.ion is: promote’ ‘

range of expansion as occurs in mgh pressure

steam boilers and it does this Whlle providing a "

sect:on taken on:‘the line
;m the‘ relatlonship of

vithin the superheater bypas
Pig. 4 is a diagrammatic view in the nature.
o Plan looking down upon the top of the mstall

Fig‘ 8 is.a. detail view somewha sl
6 but showmg a; modiﬂed constructmn

vertical section: showing: Lo
beams for supporting the econoxmzer nd~ind1- o
1’ b ) :

‘ by means of ﬂuid cooled supports

on in the nature of a =
the plane of th lme'v R

pers’ below the econom1zer a.nd indlcating the ar-
rangement of the economizer coils.
ntended to-illustrate: the- ‘manner in which the

~‘dust ‘hoppers. are suspended by the economizer
fsupports and arranged -beneath the economizer

' This.view mvmtended to show. more B o

rticularly the arrangement of the superheater -

Tmsviewxs,-‘ .



coils whlch fcrm the “tabe to tube” wall bewveem*

‘the superhea,tﬂr and the gas passage 24 by which

the furnace gases may: be-by-passed around the

. superheater
- The pa.rtlcular stedm cferlex ating mstallamoa
of which the illustrative économizer is a ¢o-or-

dinated-component iS.one which'has a maximum

-continuous capacity of over 600,000 1bs. of steam
per hour. - Tts opala‘mve steam-pressure is.in ex-

- cess"of 1409 pounds per -square. inch and total™
‘Thisiin

- - steam’ temperature is in excess of 990° F::
"lnstallatvon is -the’ radlant boiler indicated: in
“Fig. 1 of the drawings.

the fuel burners (2 and 1§ ‘are-associgted.

The furnace gases pms from the primary-f a1—»l .
. nace stage of the radiant boiler, through the gas

oy ‘outlet ~16; and into ‘the secondat;

dfurnace stage
: ‘~Wh1ch as 111ustrated agt mcludmg i

i‘med by unmght bubes ‘connécted -into

- the boiler: circillation,: The: ‘gecond:stage of - tnﬂ_.{;

Sfiirnaee ‘adtion takes: place tinishe. chambur 48

- and-the-furnace:gzses How: homzontally from:the ..
;upper portlon To) the secor'd- umace soage aC"‘OSS,

4 =separ3ted by a’ bafﬂe ot :par:
“ehambersin which. the
; "As dndicated insFig,

1':' perheater isJocated.

the drawings, this baffle preferably extefids: f»aar-i

<werdly-of the superhea,ter andiacross. the tibes
~#8-t0 the-main section 30 of the: ecomomizer. At
~the p051t10n of the economizer: tubes 28:the b'z,f-
fle is- formed by spacers and flame ‘plates he-
- stweenithet sraced -headers /122 arranged in an
::-upmght ‘rrow. - TThus; two:flow.paths-for the fur-
“insee-gases -are provided, ;antd,shy ithes operation
~iofstheiflow: regulators 32 and 24 at-thesoutlet of.
the by—pass”zll gas flow over ;the supsrhaater

nferest.of: temperature:co*qtm Otheriflow weg-
Alators’a6 prdl38 areprovidéd satthe ioutlet of
the maingas fHowsacross thessuperheater: tubes
andsthe s major: portions wof $hes fubesiof ithe main
. xeconontizer:section.
ments is: purtlcularly 111ugtr-7ted m ‘l"w
wdvammgs
“They ﬁOiW of-the fm:na.ce gases sine bhe 111Lst1 a-
“tive.Vinstallation” clinchiding: - superheater. —and .
-«gconomizer. surface). s largely. horizontal, the
igasesipassingin.asgeneralty-Horizontal:direction

“between: the ‘pendant superhester Joops-and-over

cwgndeground thé: tubessections :of the horizontal
“and . flat economizer coils 1ndlcated m Plfrs a:2,)

wand: 5 of. the drawings:: .

-7 Peed: water: is. suppled:to; the “upnght headm

IR0 (seerFig.o2) fromowhich: it pagses-in.parallel

i «thmuz’a ! 8. phurafity af superposed ‘horizenial -

- wvigofls 128 0f 1 the main reconomizer ssction -and-
-“flows genherally. iin -counter-curfent : relation - to

the flow of the furnace gasés over the tubesof
‘theesils. “From: bhe.ma,mf econorr1zer section.the
2.0gils 12 Harge :atsuccessive evels: into ithe:
2 . shortccoilsi44; of :the auxilaryceconomizer sec-
“ction; ?Thelatteriicoils fdlscha,rge sat <successive

B ”k:vels:mto the - upright.economizer cutlet head-

er6owhich:is connected by:the' tubersection 48

“(seeRigad); tosthe: water space of themainisteam

B ~ami“vmter fdrum 50 Each coﬂ 2848 'px:eferably

It-involyes:- a:* p1=*nm1y{
~furnace stage. of. which “the  high: emp°rathrn.
furnace section . {0 operates af, temperatu"eq i,
the range of 2200 to-3000° ¥, This primary fay-
nace stage is a-combustion chamber with Whlch L

i‘40

~aHd parts:6f the. ‘eeonomizer isiregulated [dn. the -

~This - am'angement -of :ele~-
of the B

2 328, 039

Welded t0 one of the coﬂs M and this 0pe1 atlon
is done. in theé field, ons of t] e welded Junchons'
- keing shown 'at 82.-7

Cominunication between the ‘water space of
-5 the drum 58 and the auxiliary drum' 52 is main- -
tained by the dowvmake connections 54 and ‘58,
:'shown in-Fig.'3; Water from the two drums 58
“and §2 passes’through the aowntake 54 and 5%
.. bo the water wall inlet headers at the: lower part .
‘10+0f the installation.- Some of these headers are in-
gicated at 5T—61, inclisive, in Fig. 1 of the draw- -
ings, They are in co*r-mumcatmn with upright
waterswall tubes-which define the pritaary and
condary furnace stages. . Water, ‘together with
“steam formed in these tubes rises thorethrougn

_ber headers: someéwhat: corresponding ‘in nuni-
herto the number of the lower headers. Some .
of the.)e ‘headers are md;cated at Gd:and 83 in

o0 Tig. 1.7 The headers €6 are connected to the’

v 52 by -the: risers 68 andwall :suspending’ L
: ‘eivculators 78-dirsct: steam ‘and-water~from:the .
‘Steam- -
st separated -from -

- viveaders: B4, upwardly: to-one-of: h_e_ drums. -
celiseharging into:therdrium:52-

the aﬂcompanymg ‘water:to: some ‘extent in -that
“eruny cand then: passes »through! :the ‘horizontal -
eirculators:; ?2 and < to t‘xe steam upac\, of the:
ridrum: 89, - i
“Water, m1 ed,wﬂ:n steam whlch s f.ormed in

ardly. theréthrotgh-Tto-the- -suspension ‘header
. 84, sand sthence: th‘rough ~the upright-slag screen
' tubes 28 to-the-water-space of -the-drum 52, The
_«eirculating” tubes 88, connected to: the drum- 59,
-are arranged at posltlons “adjacent’ the. lower-
- ends-of the loops of the tubes:of the-superheater.
‘ ‘2’2 an imay- ¢ provided with-welded lugs -con-
o td:doops--in ;order ito- mamtam the
: iattor m tneu' sopergtive: relatmnshlps . .
“The-economizer shown-in :the drawings; dis-
osed:rearwardly ‘of the supetheater 22, may be
-zsa.id" $0-be of the: type having'stacks :of horizon-:
~tally lextending:fiat coils disposed-one:above: the’
" vigther. These.coilsiarerheld :in-their operative
’4.5 ‘Positions by supright - support' -tubes -84<988, sin~
srelusive KFig. 1) -and: they::are conneeted by the
Cross headers 120, 1982, and 494: “They-arée also

An commumcat:on Wth the water space of  the - ‘

'-rdrum ~88:in-orde

50 ling:Girculation may

¢-maintained "wough thet ‘headers 1 80==104
:hm‘lract as ﬂuld cool d:
TOURS:-af- co
- Circulation hrough these fheaders -and-the con-
-nected tubes E
55 the headers488-—{84-at slight inclinations, “They -
are shown in Fig:-1-as being mclvned uuwardly
) toward the support tubes 94--96. -
~:16:18 10 e understood:tha .tnere are-a plurahty
of such - economizer~supporting. structures -a% .
+60 ‘spaced intervals lengthwise -of ithe ~economizer -
_.vcoils: 28, This is indicated in Fig 2.of the draw- .
" idngs;sn iwhich -lower: hesders <120, - !22 and "d ,

similar to the header 104;atre shown:

sFig: 4 -of the drawmgs indicates the manner in )
‘Wthh the Uppsr:sactions. of: the -economizer sup:
are’ ccnnecf;e W1th the drum aa

5 -
" me tmg tubes

s tha‘c 1t e*{"nud; transversely" of-the. dram ard N
“munderneath theslatter;asindicated by the Gotted
70 dines i8R, Extending tothe ‘oppesite suie ‘of the

sdivam, this circulator is.again: bent so as o form
thelongitudinally: extending section: {22 whickh: is
connected to the: drwmiat 184, The vel tical por-

,,.J.

-otionsof: ther eirculatorsection =94 is bent 5o that
75 it fextends underneath the: drum ~and.; lrngltuch-

" and ‘passes to the auxiliary.drum 52 thr ough ap-- -

& furnace walltubes 89 “and 82 passes “up- -

beamsmupportmg the =
T2 and 416

Q—So is promoted by:: JPositioning’ -
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nally thereof as indicated by: thc dotted ines: l36

.. "Phis portion extends to the position indicated at
15138 where' the circulator is connected " to '‘the -
- 'water: space ot the. drum Similarly, the upright.

- circulator ‘section 140 is. bent transversely of the
. drum and underneath‘ the latter, as indicated by
" the dotted ‘lines 142 1t extends longitudinally

of the drum as. indicated ‘at Ml toa position at.:

148 at which it is" connected ‘to the drum. The .
e opposite ‘upright circulator section 148 has the
longitudinal portion 150 extending toithe ‘posi- .

- ‘tion Indicated at 152 wherein it:is connected 1o
“the water space of the drum, - Such connections i

: “with the erection .
. of the boiler and they prevent relative expansions -
“and contractions Caused by various tem: perature‘i_
. differences from loosening tube seats.. They ais0

'have advantages in’ connecti

provide the desired flexibill ‘necessary to
‘operation“withou ‘undue . :

nch the satur-

P pressure of 1400 1bs: per squa
. i -ated. temperature is:.588° F.
g temperature as being 80°.F., then the: change
- from room temperature to saturat ‘emperature
is:508° F. With such a temperat srange, and

. tions would be approximately 1.48'". This illus-

tnates the degree of. expansron to be provided for: -

hin the construction when the water in the econo-
‘ mizer goes: to" steaming temperature

The remaining tubular support sections indi-',

y bcated in Fig, 4 at: 160 163 inciuswe have connec-

i tions with the water: spaceof the drum 50 similar."
" to those above ‘described.; They are oppositely : -
o arranged with reference to'the. ‘ends: of the drum ;.
~j50 but, in:other. respects they are connectlonsv

‘'of the.same type, and have similar: advantages g

fThe: circulator sections 91 and.94 are, as. shown'

" _ported by hangers such as those indicated at 160
oand 1827

" parts:ofithe installation:. - The: hangers are ab-

taohed at; their Iower ends to: lugs': IGA ‘and- 166 .

welded to the. sections 9I and 94 at: ‘the ends: of
=thetf - vertical portions

“iieluding all ‘of :the fluid: cooled  cross’ headers and
:the.various: stacks of: horizontal ‘flat ‘coils; ‘are

structure 4s ‘free to expand downwardly.

: a minimum

<1 The structures for maintaining the economizer -

s coils 28 in their operative relationships are more

drawings.

. face "of the -header 102;

. opemngs such as:those indicated at 418 in Fig. 7.

- " ‘These are of such shape and size that they: will
readily receive the’ loops‘of. the economizer coils
cin; order that the. latter may be freely moved into

nsidering TOOm '

. -taking the linear coeﬂlcient of expansmn of. the - L
- metal of the tubes as; 0.0464" per ft., the expan-. .
. slon’of a 32 foot Jength of: the tubes or tube sec-

40 jary economiizer
‘u_in Figs. 1 and 5 of the drawings pendantly sup-_

These hangers are fixed :at their: upper‘ ;
-ends to; steelwork’ along: which. there is:a com-.
:mon datum: line: support: for:all of ‘the pressure i

Similar arrangementsf
are provided for pendantly supporting all'of the "
. eireulator sections, and the entire economizer:in--

‘”clearly indicated in Flgs;5:9; inclusive, of the:
' They: include : ‘heavy: vertically:- ar<
‘ranged support plates one ‘of ‘whié¢h is. indicated
4 ;-at 110 in Fig. 9. 'This plate is’ generally of rec-_~
tangular outline and is seated. upon the uppersur-: .
B A IS arranged Tohgi- o
‘tudinally of’ ‘the header and held inits: operatlve‘» :
: relatian to the header by 'a row.of.spaced lugs =
"412 and an ‘angle: 114 fixed to the header 102 by:
-.the ‘studs-76. " Each plate 110 is provided ‘with - ﬂ

their operative posxtions from one side of "the’
mstallation = W
Secured to: the plates ITO consti uting aApart

of the baffle’ 26,°are tiibe seal strips 180; the up- -

5 per and: lower edges: of’ which are provided with

semi-circular recesses such as those indicated at
182 and 184 1n Plg i - The-individual tube ‘se¢-
tions I86 and 188, ‘of the economizer coﬂs are
received in these’ recesses i’ such o way that:
‘10 they are adequately maintained in their prede- -
termined spaced relationships and in‘such’” a way
that the bypass 24 is adequately separated from
the superheater gas pass;’” Along the Upper: sur=
face of ‘the header: 102 i(see Fig; 9), one of the
5 strips |ao is 'shown as. bemg interposed relative
“to'the angle 114 and the plate 110, there bemg a
s1milar relationship of elements along the lower‘
surface 'of the header for mantainmg the lower‘
" plate 170 and’ 1ts associated seal strips 180 in-

'90 their operative relationships ‘the only: diﬁerence{

‘being that the top .of the plate LT10is spaced from:

: the Jower surface of the headér, as mdlcated atj o

190 o prov1de for expansion:;

'I'he ‘economizer; part: 2T of the ‘bafle’ 26 IS.“

2”» formed by the plates I‘HJ and strips 186" just de=
scribe_ “and’ this baiile part:or: section is joined:.
emamde ~of the baﬁie 26 by the oblique

- Approximately halfway between such super-
%0 posed: headers as those indlca.ted -at: 102 and (04
"in Fig,.5; there are: parallel re-inforcmg plates -
.200:and 202, They fit. closely against the opposite - -
sides of the -vertical’ plates 170 and are: rigidly "
‘secured in:such positions by means of prackets; -
3' such as thosé indicated at, 204 and 205, m Figs 6
.and T of the drawmgs
-ably. welded to the upright circulate
such as the section 86.
‘The manner in which the

44 f the auxil-‘

“indicated in Figs.f5 10, and: 11 of the drawings.:
Referring ‘to the latter ﬁgure, the 1nd1v1dual tube

s sections, such gs those: ‘indicated at.220" and 222
: rest upon: metallic lugs: 224 and: 226 Wthh are:

5 arranged upon obposite, ‘sidés of ‘the uprxght cir-"

. culators 228. . These lugs preferably have en-

larged portions at’ their’ circulator ends as ‘indi-

50 Several of the circulators 228 are 1ndicated m
Fig 5as being connected at their- lower ends'to.a :
large-diameter tube 232 which bt ,mchned[:up-:
wardly and preferably connected al its lower end
to-the header 84, The upper ends of the Circu-

Y Ao - : ‘o) R
fhus pendantly 'supported so that. the entire lators 228 extend through the cdsing’ top 234 and

“Tem-
L perature created stresses are thus maintained at -

_are individually connected to the water space of =
the drum 50. The load.of these circulatois and -
-the economizer ¢oils supported thereby. is taken-
~..by hangers 280" secured  to “the’ common . datum
60 linie: steelwork at their Sper ends and having
their ‘lower’ ends’ attached to hanger straps 242.
The latter are” welded to, the circulators at. the .

; clearly shown m Fig 5

y ¢ { :
lationships and the removable section of the cag-:-
ing 250 thereafter placed in; position this mode

mode of procedure holds’ true for the main econ- i

¢ omizér'coils 28, any: one of. which may be removed nE
75! independently of the other coils after being dis- g

These brackets are pref- -
sections,i Lo

ection are’ supported is clearly. .,

~cated at 280, anv these portions are welded to: the,; e




: “_-~connected from its. header A9 and 3 nctlon 42,
" _the removal of the contacting’ spacer-strips 489,
~.and after the. removal of the casing section. 252,

:mxzer coxls extend .across a horizontal gas pass
Jas.a- Dbank of Fubes.

. capamty and hlghpxessure as;the. present one;

111vappear rom- the above description that
stallation; involves horizontal .flat -econo- -

2 328 039

: ;whlch they -are;; welded. ' In _t_he arraneement'

—.1nstallat10ns of such hlgh

- -the economizer .coils .are .of -considerable length

and we1ght and. speclal attentzon must be ngen’ ]

smust, also. allow adequate freedG
_.and they must Tacilitate rémoval of the flat coils
! and the replacement thereo

T, SUppoTts.: must
racteristics as.to

also have certain” ﬂex1b1hty [

thelr echneéctions with the, steam and water drum

© . disposed above the ecoromizer and .for connec-
- tion with'inlet and outlet headers. . .

.The’ gconomizer .Cross, eaders IM—IM sup-
‘portéd by  the “hanger 01rculators 91206, illus-

1 of. expansxon o

ring’ the life. of -

.shown, -3 large number -of -the suspension tubes
228 are used, the tubes. being preferably arr a*lged_ o

n.rows, in'the dlrectlon of gas flow, L
- The 111astrat1ve manner -of supportmg the

',economxzer tubes 1nd1v1dually on. vertically sus- ’

_pended “water. tubes, or ‘as a hank.with cross -
. beams provided.- ‘beneath  ‘the. economizer coils,
- makes the, econonuzer as.an. entxrety 1ndependent
. of the casing of. the horizontal gas pass, so, far
_as .relative expansion and. supports are. con-

o cerned and any desvred form of casmg may be_ .

) :fused

. To. ehmmate ob;ectmnable stresses and exces-

; f sive loads the predominant po1t10n of all of the -
- fluid. heat: exchange surfaces of. the’ mstallatlon :

‘vindicated in ‘Fig.'1 of. the drawings, or substan-
R t1ally all of the elements ‘providing th\, “heating

" trate the method of constructing. the ¢ economizer:.

1n ga.s zones 1n Wthh the tempera u~e 1s not [5.&

: surfa,ces

TAB, a,ppearmg in Fig.. 1 of the drawings;
entire arrangement permits the fluid circulating < -

5. parts of the installation to freely expand down- =~
“wardly from r051t1ons substantlally ab 8 ‘single-

are’ prefera,bly vendantly “supported
from ‘the steelwork of ‘the boiler" settmg at sub- .

_stantially a common lével which may be.con-

sidered s mdvcated by. the ‘common datum line
“This

v - level as the temperatures of the dlﬁerent “com- -

_"inVolved o .
Each of the horlzontally'arr

are at tempera ures too hlgh Tos

vertlca.l plates. above’ referied.
-.construction illustrated at the rig
7 Fig.5 ,of the drawmgs ‘egor

'i, 1 8 €
vby »the transier ‘of heat to the wa,ter tubes to

Ty t‘le superheater hypass 24 from: the: superheater . -

© ~i8-shown in-Fig,.5 as consisting of ‘vertically :ex-
‘tending superhea ter-coils. -
: ,‘elements of :these: coils. a,re substantially : in-con-
- -'tact 50°as to form 8 substantially. complete baffe.

“wardthe hopper 322:

ponents of the system change. 7 L
The floor of ‘the. COmbLStIOVl chamber of “the
prrmary flurnace stage 18 is. de"med by ﬂoor tubes
320 cermected ab- thelr opposxt ends 1o the’
hemders 3 ‘and &1, Thxs floor, a8 well as the
remaining walls of- t’ns stage, may pe of refrac-

tory and:stud tube constructlon and the-division .~

wall'defined by the tubes’s2 may be of the same

construction “Above ‘the gas outlet 15, this divi- . -
sionwall is Ureferably closed and the ‘parts of
the tithes. 82 extendmg scross the'outlet 18 pref~» :

erab;y have - ceramic’ Tefractory material - me-

‘chanically -and thermally: ‘maintaimed’ thereon by
] metalhc studs welded to the'tubes. = : :

“The floor.of the primiary stage 46’ pleferablyk

‘has a’  continuous slope ‘or: inclination toward:-an. =
- X7ith ‘thig construetlonv T
3 and under the high temperatures involved:in the

‘ash’ pit oF hoppex 322,

cperation ‘of the illustrated installation, molten

~slag: depos1ted ohithe furnace:floor a5 a result of .
~the burning of: pulvenzed fuelin the furnace; will

be mamtawned in: such a’ state that 1t ﬁows to-

- "The tubes 82 may .be pr 0V1ded vntn a ceramm

. refractory and stud tube:construction along their
sides Tacing the primary furnace stage while-the "

- .. opposite sides of the division wall defined: by these -~

55 -tubes roay present -bare metal surfaces of the'

. .tubes-to. the ‘heat of. the furnace gases in’'the
- .seeond -stage 48,

-secured in goed. heat-exchange relationship with

Alternatively;metallic. blocks ~

the tubes €2 may form the surfacé-of the divi= -

y.:sion-wall- presented toward the .,econaary stage
S48
o walls of the:secondary: furnace stage 18 present -
.-bare .metal - tube -surfaces toward the- fumace S
- gases with the exception of ihe zone at‘the lower
-5 -part-of the second stage 18 in which " the wall- -
--surfaces-of ‘this sb tage may: be-provided by: metal-f
.:lig. blocks -stich ‘as -those. which-are. mdmated ab
--325-along the lower parts of the tubes228. :

Preferably the upright tubes ‘defining  the

- That part of the baffie construction: separatlng
The upright -tubular ,b

Fulthermore the bafﬂe formed by the~super- .



" the tube 352 ‘which hag
: eader 342;

rheater; cml 324 through'

the tube 360 and 13- discharged from that coil

5 ~through the tube’ 302 :which is:directly. connectedr

“tothe outlet -header: 34" Thus, the flow of steam

; counter flow with respect to'gas ﬂow

‘'Under socme condltrons of: operation, the super-::
bafile 26 are-.
: ‘. “er..Operating .relationship. during temperature
‘cha'lges incident -to ‘the normal. use. of:the: in-

‘heater: tubes forming ‘part e
subjected to. heat: transfer T

* than the:tubes 22 of the rema

heater, and, where” the. tubes fo

to—tube"‘bame as ShOWn in Fig 15 the tubes of‘; - '450, 452, and 454 (see Fig. 5) are sim11arly pro-
v vided with' similarly ‘arranged “lugs.
all of :the bafﬂe-forming,

One reason for.:

ne coil

g ! ._steam through such & coil and the lack of uni-.

- formiity: of steam distribution: fromthe super- -
“ohedter inlet header to -this ecil and the. other
- 'superheater ccils. By using the three separate
‘coils 324; 326, and 328 to form the 'superheater; s
part of the: bafle 26, a greater steam velocity is:

maintained in each of' these coils.and these tubes

are thereby prevented from being damaged.: The
elocity “of steam in these coils may be even:
.~ greater than:ithe:velocity in-the main superheater :
cofls:.22 if the three baffle coils -are each con-

structed and arranged. so that its total length is
: less than one of the main superheater coils 22,

: "The'lower return bends, or: loops of the' super-
’ ‘heater baftle coils’ 324, 326, ‘and 328 may be

““seetred to-one of the: c1rcu1ators 86, and at spaced

"positions throughout the height of these coils the.

ubes may-be provided with inter-engaging lugs

or.maintaining: the tubes in thelr bafﬂe formmg .

‘- glignment;

Fig. 15 also mdlcate dust hoppers 3! M and 312> o

tfbeneath the economizer and the superbeater ‘by-

‘pass respectively. - A'row f the hoppers 310 are ‘

carried byi‘the beams ‘314 and 316 ‘beneath ‘the

economizer ‘and, s1mxlar1y, a’row. of ‘the hoppers’ ‘

312:may be carried by the beams 316 and 318 be-
:peath the superheater.::

18, and 14.

The beams 314 and 318 extend beneath, and[

}transversely of, the lower economizer cross head-

“ers, one of which is shown in Fig. 12 at 104, =~
These beams are secured to the cross'headers by
;- ».means of:lugs 380 and 882-which are 111ustrated‘ j
in Fig, 13 as welded to the opposite sides of the |

¥ :header 104. ‘Beneath the lugs, brackets 384 and. =

386 are. arranged.” They are secured to the beam
314 by bolts 388 and 390, and, at their upper ends,

iy they are slmllarly secured to ‘the downwardly

‘All:of these hoppers are:
preferably suspended ‘with the: described pres- i
" sure parts, in the manner 1nd1cated in’ Figs. 125

" main superheater pass.’ i SRE
.. Figs. 5, 13, and -14 also mdlcate metal lugs,

: 430 ‘and 432 arranged on .opposite sides.of the
through = this; superheater coil -is; -in general

plates 110 and-welded ‘to ‘the: outer tube sections‘
440 of the*lower ‘economizer coils. “These lugs
are provided so that the. plates 110 and the sup-:
porting: headers may bé maintained in their prop-:

stallation. .Other: ecoriomizer “coil ‘tube sections

I'Subject: matter relating to the econom1zer con-:.
structlon and: arrangement relative to gas flow,

:shown’ herein but, not claimed; is’ Dbeing claimed'
in’our divisional apphcatlon #464 606 filed No- .
vvember 5;1942; " k

- “What is clauned is:

S 1Inan economizer; spaced straight econo-,l
‘mizer tubes arranged in:horizontal rows disposed.-

.. at successively. higher levels; the tubes of each -

- row-heing: serially connected so as;to constitute .

“a flat -coil, and. means mcludmg fluid “ cooled: - - -
5 ‘suspension tubes supportmg said coils at points i
intermediate the ends.of the straight:tubes, the . ‘-‘_
suspension tubes being dlsposed exteriorly of the -

removal’ path’ of each coil' and having secured

o thereto coil-engaging supports.so. that each coil'

s supported independently of other coils for the:
independent. - withdrawal thereof horxzontally- T

" ‘éndwise. e

2. In-an economrzer spaced straight econo-"

- mizer ‘tubes arranged in horizontal rows disposed: . .
cat successwely higher levels; the tubes of each
"row  being: serially connected by - multiple “re=:
“:turn bends ‘so as to constitute -a- separate hori- ..
;s -‘zontally arranged flat coil, means including fiuid .. -
.‘cooled suspension’ tubes. carrying:coil. supports’
. taking ‘the load of ‘said ¢oils .at points interme-
“diate the:ends.of the . straight tubes,-eachcoil

being supported independently “of ~other ¢oils

. for ‘the: indépendent, withdrawal - thereof Hori

zontally ‘endwise,  the suspension. tubes bemg

disposed ‘exteriorly of ‘the removal paths of the' . -
" coils, and a"casing including a section which: is
‘mdependently removable so.as to permit saldl'
independent: withdrawal; said: casing section be-

ing located  at the side of: the economizer adja-

- cent the mlet and -outlet ends of the flat coils:

3. Inan econonuzer spaced tubes serially con-

“nected to" form'.U-tube sections: and: extendlng :

. transversely of the: path of furnace ‘gases, said

~ ‘spaced tubes being arranged in.a plurality of = -
banks, substantially horizontally arranged head=::.:

/5. €rs extendlng beneath said banks 50 as’ to act; e
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as load- carrymg supports therefor upr;ght c1r-', : return eends load-_car_;yin
: * tubes, -said-supperts inchid
S are; y pésad: nermally to the long
: arranged and ﬁxed plates supported by 'a1d . tubes and ‘having : slots therein 1 :
Vheaders and ‘havin slots of such sha that'f “economizer tubes-with their return bends: may be

xed p}ates dxs-_»‘

2 'sposxtm 5, and ecenormzer tube ‘sbaeer stnps pro< -
: -v1ded FWith 'spaced. ‘tube -fith ting recesses: between,
" -vwhich there are 516t closing- parts, said: TECEsses -
19 receiving-the- eccnommnr tubes, said-spaecer: strips -
being’ removably secur'ad n’cpe“atlve relatlon to

: g o : W ; S
Q,plates to mamtam the" economizer. tubes m the1r_ -plates to maintain-the ncovxomzzer fubes in their .~ -
_operative positions while permitting withdrawal =~ operative posmmns while' permitting withdrawal "~
- ofind 1 s of ‘sald tubes by the removal 15 of- individual groups of said tubes by the removal -
s y th ot

T e e the group or- '*wups to be removed
e izer, spaced tubes senally con-' S : )
g nected and. extend ing transversely-of the’ ‘pathof ~ . THOMAS C TOOMEY
‘furnace ga.ses adJacent tubes belng connecte rby: 2T R PRI I e S JOSEPI-I G BRANDT

'ppmts for said .

-meved into cr- thhdrawn from-their eperative -

.said. plates so as to-cofact - with:the slots™in the . -~

“of +the spagcer: stmps contactlng ‘with the tubes of L



