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and the interposed spacers which 
conomizer tubes in their operativ 

ng unit and a novel casing constructio 
unit. The invention provides for such a wide ange of expansion 

he tubes or coils uxiliary econ 
ection by means of fluid cooled supports.: 

detail section in the na 

Fig. 12 is a partial view in the nature of a side 
elevation showing the arrangement of dust hop 
pers below the economizer and indicating the ar 
angement of the economizer coils. This view is 
intended to illustrate the manner in which the 
dust hoppers are suspended by the economizer. 
upports and arranged beneath the economizer 
oils. 

  



coils which form the “tube-to-tube” wall between 
the superheater and the gas passage 24 by which 
the furnace gases may be by-passed around the 
superheater. : 
The particular steam generating installation 

of which the illustrative economizer is a co-or 
dinated component is one which has a maximum 
continuous capacity of over 600,000 lbs. of steam 
per hour. Its operative steam pressure is in ex 
cess of 1400 pounds per square, inch and total 
steam temperature is in excess of 900°F. This...; 
installation is the radiant boiler indicated in 
Fig. 1 of the drawings. It involves a primary 
furnace stage of which the high-temperature. 
furnace section fooperates attemperatures in 
the range of 2200 to 3000°F. This primary fur 

the fuel burners 2 and 4 are associated. 

outlets, and into the secondary: 
which is illustrated as: including 
aS 

iwalls for 
he boiler circulation. These 

rined by: upright tubes connected into 
furnaee action takes place ii 
and-the-furnace gase r; 
pper portion: a Assef 
he upright'slag scree 

oradifurnace stage across. 
litubest:20. and thence. 

superheater, 22.- : 
de of the superheater. S. 2. 

separated by a 3baffle or partition 
wall326 from the gas-chamber in which the 

f the superheater, and across. the tubes ardly 

fle is formed by spacers and flame plates be: 
itween the spaced headers. 22 arranged in an 
pright row. Thus, two flow paths for the fur 

and parts; of the economizer is 
interest of temperature control. V 

i bilators.36 and 38 are provided:at the soutlet of 
the main-gas flow:across the:Superheater tubes 
and the major portions:of the tubes.iofithe main 

drawings. 

tive installation (including.csuperheater and 
economizer surface) is largely horizontal, the 
gases: passing in a generallyhorizontal direction 

'sand around the tube sections of the horizontal 
.." and flat economizer coils indicated in Figs. 1,2,...; 

r: supplied to the upright header 

oils 283 of the main seconomizer section and 
flows generally in counter-current relation to 
the flow of the furnace gases over the tubes of 
th 

short coils 44; of the auxiliary (seconomizer sec 
tion. The latter, coils idischarges at successive 
levelsi into: the upright-economizer outlet head 

and: water drum 50. Eachicoil 28 is 

2,328,039 

nace stage is a combustion chamber with which 
The furnace gases pass from the primary fur 

nace stage of the radiant boiler, through the gas 2 

lings: chamber: S having fluid, cooled 
distage of the 

i:the chamber 8 
rizontally from the . 

in 
with the upright.tube: the high .30 

the drawings, this baffle preferably extends: ear 
28 to the main section 30 of the economizer. At 

... the position: of the economizer, tubes: 28, the baf 
40 

e-gases are provided, and, by the operation 
rofthe flow regulators 32 and 34: at the:outlet of 
the by-pass 24, gas flow over the superheater 

economizer section. This arrangement of ele-- 
ments is particularly illustrated in Fig. 2 of the 
" The flow of the furnace gases in the illustra 

55the headers {0. 

between the pendant superheater loops; and over 

: 60 

- 2) from which it passes in parallel 
through a .phurality."of Superposed; horizontal 

coils. From the main economizer section the 
28 discharge at: successive levels into the . 

70 lines: 539. Exte: 

serid6, which is connected by the tube section:48, 
. (see:Figa4) to the water space of the mainsteam 

spreferably: 

welded to one of the coils 44 and this operation 
is done in the field, one of the welded junctions 
being shown at 42. . . . . . . . . . 
Communication between the water space of 

tained by the downtake connections 55 and 56, 
s.shown in Fig. 3 : ... Water from the two drums 58: 
and 52 passes through the downtake 54 and 56. 
to the water wall inlet headers at the lower part 

10 of the installation. Some of these headers are in 
dicated at 5-6A, inclusive, in Fig. 1 of the draw 
ings. They are in communication with upright 
water-wall tubes; which define the primary and 
econdary furnace stages. Water, together with 

15 steam formed in these tubes rises therethrough 
and passes to the auxiliary drum 52 through up 

... per headers somewhat corresponding in num 
... ber to the number of the lower headers. Some . 

of these headers are indicated at 64; and 66 in 
Fig. 1. The headers. 66 are connected to the 

circulators.f3 direct steam and water from the 
headers: 64 upwardly to one of the drums. Steam 

the accompanying water to some extent in that 
... druzin and then passes through: the horizontal 
circulators 2 and its to the steam-space of the 
drum 50. . . . . . . . . . . . . . . . 
...iiWater, mixed with steam which is formed in 
ardly therethrough to the susperasion header 

34, and thence through the upright slag screen 
libes. 28 to the-water space of the drum:52. The 

-circulating tubes-8s, connected to the drum 50, 
aire arranged at positions adjacent the lower 

... ends of the loops of the tubes of the superheater. 
:22 and may be provided with Welded lugs con 

... negted to : loops in order to maintain the 
latter in their:operative relationships. . . . 
. The economizer shown: in the drawings, dis 

Sposed:rearwardly of the superheater 22, may be 
is said to be of the type having stacks of horizon 
Citally extending:fiat coils disposed ones above the 
other. These-coils: are held in their operative 

- 45:positions by upright support tubes -94-96, in 
zegulated in the 
Otherifoy reg ' clusive;(Fig. 1), and they are connected by the 

cross headers fee, 92, and 194; They are also 
in communication with: the water space of the 

t a ceoling circulation may 
50-k headers, 90-f C4 

W.A. oils. It 
Circulation through these headers and the con 

irected'; tubest-9: 
i.e4 at slight inclinations. They 

are shown in Fig.1 as being inclined upwardly 
toward the support tubes 94-96. . . . . 

... It is to be understood that there area plurality 
of Such econonizer "supporting structures at . 

coils. 28. This is indicated . . . . 
ings, in which lower headers: 20, 22, and 24, 
similar to the header f04, are shown. . . . . . 
...Fig. 4 of the drawin 

ae economizer sup 
porting tubes: are connected with the drum:50. 
The upright portion of t --- 2nt 
So that it extends transversely-of-the drum and 
rtinderneath the latter, as indicated by the dotted 

Extending to the opposite side of the 
3dltan, this circulator is again bent so as to form 
:the longitudinally extending section 32 which is 
connected to the druniat: 34. The vertical por. 
tion of the circulator:section:9 lis; bent so that 
it extends underneath the drum and longitudi 

the drum 56 and the auxiliary drum 52 is main 

-druim 52 by the risers, 68, and wall suspending . 

sidischarging into the drum:52 is separated from: 

e, furnace wall tubes 89 and 82 passes up- . . 

supporting the . . . 
2, and 6. . . . . . 

6 is promoted by positioning . 

spaced intervals lengthwise of the economizer 
Sig. 2 of the draw 

: Fig. 4 of the drawings indicates the manner in 
05 which the uppersections, of 

rculator 94 is bent 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



rum, as inculcated a nat. 
146 at which it is connected to the drum. The 
opposite upright circulator section 48 has th 
longitudinal portion 50 extending to the po 

Fig. 4 at 160-163, ir 
tewater space 

is those indicated at 220 and 222, ... . 
lic lugs 224 and 226 which are 
ppositesides of the upright cir 

vided for pe , - ...' ... ; ; ; , ..." 

'circulator sections, and the entire economizer-in 
cluding all of the fluid cooled cross headers and 

: the various stacks of horizontal flat coils, are: 
thus pendantly supported so it : 

  



24 . . . . . . 2,328,039 . . . . . . . . . . . . 

connected from its header:40 and junction 42, which they are welded. 
the removal of the contacting spacer-strips 480, shown, a large number -o 
and after the removal of the casing section 252. .228 are used, the tubes bei. 

will appear from the above descriptign that in rows, in the direction of gasflow. . . . . . . . 
tallation involves horizontal flat econo- 5. The illustrative manner of supporting the 

suspension tubes 

across a horizontal gas pass economizer tubes individually on vertically sus as a bank of tubes. 
capacity and high p. 'essure as the present one, beams provided beneath the economizer coils, 
the economizer coils are considerable length makes the economizer as an entirety independent 

the arrangement 
preferably arranged 

ninstallations of such high pended water, tubes, or as a bank with cross 

ind weight, and special attention must be given 10 of the casing of the horizontal gas pass, so far 
as relative expansion and supports are cor 
cerned, and any desired form of casing may be 
used. . . . . . . . . . . . . . . . . . . . . 
To eliminate objectionable stresses and exces 

5, sive loads, the predominant portion of all of the . 
fluid heat, exchange surfaces of the installation. 
indicated in Fig.1 of the drawings, or substan 
tially all of the elements providing the heating. 
surfaces, are preferably pendantly supported 

on withinlet and ou. :- - - - - - - - - 
The economizer. 100---04, Sup 

ported by the hanger circulators 9 -96, illus 
trate the method of constructing the economizer. 

. . . . . . . . re is not ex 

stantially a common level which may be con 
sidered as indicated by the common datum line 
AB, appearing in Fig.1 of the drawings. This 

tire ngement per 

wardly from positions substantially at a single 
level as the temperatures of the different com ponents of the system change. . . . . 
The floor of the combustion chamber of the 

primary furnace stage e is defined by floor tubes 
320 connected at their opposite ends to the 
headers. 59 and 6. This floor, as well as the 
remaining walls of this stage, may be of refrac 

in 35 wall defined by the tubes'82 may be of the same 
sidered that the ?er.has ision wall is preferably closed, and the parts of . 
excess of 100 tons, it will. p- the tubes. 82 extending across the outlet (6 pref 

-...-e ----- erably have ceramic refractory material me 
to chanically and thermally maintained thereon by 

metallic studs welded to the tubes. . . . The floor of the primary stage if 9 preferably 
has a continuous slope or inclination toward an 

5 and under the high temperatures involved in the 
operation of the illustrated installation, molten 
slag. deposited on the furnace floor as a result of 

be maintained in such a state that it fi 
economizer coils and Sup ter 50 ward the hopper 322. . . . . . . . . . . : 
cooled beams or cross lates The tubes 82 may be provided with a ceramic 

. . . y - 'l'-. --> refractory, and stud tube: construction along their 
i- sides facing the primary furnace stage while the 

opposite sides of the division wall defined by these 
5.5-tubes may present bare metal surfaces of the 

tubes to the heat of the furnace gases in the 
second stage - 8. Alternatively, metallic blocks 
secured in good heat exchange-relationship with 
the tubes 82 may form the surfaces of the divi- . 

losion swall presented toward the secondary stage 
18. Preferably the upright tubes defining the 
walls of the secondary furnace stage 18 present 
bare metal tube surfaces toward the furnace. 

.. to- .. 

c; part of the second stage 3 in which the wall. 
. Surfaces of this stage may be provided by metal 
lic blocks such as those which are indicatec at 
328 along the lower parts of the tubes 328. . . . 

‘....That part of the baffle construction separating 
to the Superheater bypass 24 from the superheater 

is shown in Fig.5 as consisting of vertically ex 

elements of these coils are substantially in con 
tact so as to form a substantially complete baffle. 

i5. Furthermore, the baffle formed by the super 

from the steelwork of the boiler setting a sub 

entire arrangement permits, the fluid circulating . . . 
5 parts of the installation to freely expand down 

tory and stud tube construction, and the division . 
construction. Above the gas outlet is, this divi. 

ash pit or hopper 322. with this construction. 

the burning of pulverized fuel in the furnace, will 

gases with the exception of the zone at the lower -: 

tending superheatercoils. The upright tubular 

  

  

  

  



connected to the outlet header 342. steam enters the p: 

Figs. 5, 13, and 14 also indicate metal lugs. 
430 and 432 arranged on opposite sides of the 
plates f70 and welded to the outer tube sections 
440 of the lower economizer coils. These lugs 
are provided so that the plates 70 and the sup 
porting headers may be maintained in their prop er operating relationship during temperature 
changes incident to the normal use of the in 
stallation. Other economizer coil 

Subject matter relating to the economizer con 
struction and arrangement relative to gas flow 
shown herein but not claimed, is being claime 
in our divisional ap 
vember 5, 1942. 
What is claimed is: . . . . . . . 1. In an economizer, spaced straight econo- . 

mizer tubes arranged in horizontal rows disposed. 
at successively higher levels, the tubes of each 
row being serially connected so as to constitute 
a flat coil, and means including fluid cooled 
Suspension tubes supporting said coils at points. 
intermediate the ends of the straight tubes, the 
suspension tubes being disposed exteriorly of the 
removal path of each coil and having secured thereto coil engaging supports, so that each coil. 
is supported independently of other coils for the 
independent withdrawal othereof horizontally. 
endwise. . . . . . . . . . . 2. In an economizer, spaced straight econo 
mizer tubes arranged in horizontal rows disposed 
at successively higher levels, the tubes of each 
row being serially connected by multiple re 
turn bends so as to constitute a separate hori: 
Zontally arranged flat coil, means including fluid 

: cooled. Suspension tubes carrying coil-supports 
taking the load of said coils at points interme 

greater than the velocity in the main superheate 
coils. 22 if the three baffle coils are each con 
structed and arranged so that its total length i 
less than one of the main superheater coils. 22. 

lignment. 
Fig.15 

carried by the beams. 374 and 376 beneath the - - - - - - - 
economizer and, similarly, a row of the hoppers 60 diate the ends of the straight tubes, each coil 
372 may be carried by the beams 376 and 378 be- being supported independently of other coils 
neath the Superheater. All of these hoppers are for the independent withdrawal thereof hori preferably suspended with the described pres-zontally endwise, the Suspension tubes being 
reparts, in the manner indicated in Figs. 12, disposed exteriorly of the removal paths of the 13, and 14. . . . . . . . . . 65 coils, and a casing including a section which is 
The beams 3 and 36 extend beneath, and independently removable so as to permit said transversely of, the lower economizer cross head- independent withdrawal, said casing section be 

ers, one of which is shown in Fig. 12 at ing located at the side of the economizer adja 
These beams are secured to the cross headers b cent the inlet and outlet ends of the flat coils. 
means of lugs 380 and 382 which are illustrated to 3. In an economizer, spaced tubes serially con 

s: - L- nected to form U-tube sections, and extending in Fig.13 as welded to the opposite sides of th *... --...- : - . . . . . . . . . . . . . . . . . " : "... 
I header 04. Beneath the lugs, brackets 384 an transversely of the path of furnace gases, said 

Spaced tubes being arranged in a plurality of . 38s are arranged. They are secured to the beam spacec m . . 74 by bolts 388 and 390, and, at their upper ends, banks, substantially horizontally arranged head 
A. similarlvi. Sarrard it? tharnwynwyar?ilvy. as to act. are similarly secured to the downwardly 75 ers extending beneath said banks s 

  

  

  

  

    

    

    

  

    

    

      

    

  

  

  

  

  

    

  

  

    

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  
  



2,328,089 
oad-carrying supports therefor, upright cir return bends, load-carr; 

sulating connectors whereby the headers tubes, said supports 
e connected into boiler circulation; vertically posed normally to 

. . . tubes and having slots hereinthr 
economizer tube 
moved into criwi 
vided with spaced tube fitting recesses between 
which there are slot closing parts, said recesses 

- - - - - - - - izer tubes, said spacer strips 

'e relation to 
with the slots in the . 

while permitting withdrawal - - - - - - - perative positions 

aid tubes by the removal is *-rix . . . . . . . . . . . . ."- w w :-- of individual groups of said tubes by the removal 
contactin with the tubes of the spacer strips contacting with the tubes of : 

the group or groups to be removed. . . 
THOMAS C.TOOMEY. 

ith their returnbends maybe 
positions, and economize rtube spacer strips pro 

the economizer tubes in their 
while permitting withdrawal 

  

  

    

    

  

  

  

  

  

  

  

  

  

    

  

  

    

  

  

  

  


