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UNITED STATES PATENT OFFICE 

This invention relates to heat transfer devices 
and more particularly to a support for a bank 
Of tubes extending across a gas fue in such a 
deVice. 
An object of the invention is to provide a sup 

port for a bank of tubes suspended across a fue 
in a heat transfer device which perminits expan 
Sion and contraction of the tubes. 
Another object of the invention is to provide 

intertube supports for a bank of tubes, suspended 
aCrOSS a gas fitue, that permits expansion and con 
traction of the tubes making up the bank. 
A Specific object of the invention is to provide 

for a tube bank characterized by a plurality of 
tubes extending horizontaily across a gas fiue 
in a pürality of return bends arrainged in vertical 
rOWS, intertuibe supportS between certain of the 
tübes Supportiling the tubes as a bank, and sup 
porting m?embers at the ends of the bank to sup 
port the tubes in their entirety while permišting 
eXpanSiOn, and contraction of the tubes inaking 
up the bank and of the bank as a whole. 
Other objects will be apparent to those skilled 

in this particular art from the claims and the de 
Scription in the specification in connection With 
drawings, in which 

Fig. 1 is a side view in section of a portion of 
a boiler illustrative of the invention; 

Fig. 2 is a sectional end view taken along the 
lines 2—2 of Fig. 1; 

FigS. 3, 4 and 5 are enlarged sectional views 
Of Struct?ral details of the invention. 

In the embodiment of the invention Which 
has been chosen for purposes of illustration, in 
Fig. 1 is shown a portion of a boiler associated 
with a boiler setting with the upper steam gen- : 
erating parts, Steam and Water drum, and a por 
tion of the combustion chamber broken away. 
In this figure, a bank of Steam generating tubes, 

'l is connected at one end to downtake headers 
2 and at the other end to a row of luptake head 
ers 3. 
A row of nipples 3 connects the lower ends of 

the doWintake headers 2 with a Second row of 
5 downtake headers 5 disposed therebelloW. A muld 
drum 6 is connected by nipples T to a second row 
of downtake headers 5. A second row of up 
take headers 8 is connected by nipples 9 to the 
lower end of luptake headerS 3. 
A bank of steam generating tubes i is spaced 

apart from the tube bank I and is connected at 
each i end to headers 5 and 8. A lower row Of 
tubes 2 is disposed directly above a combustion 
chamber f4; and is also connected to these head 
ers. The row of tubes 2 acts as a slag screen 

for the rest of the tubes making up the steam 
generating system. Corresponding headers-2 and 
and nipples 4 unite to form Separate - doWintake 

circulator conduits, while "corresponding headers 
3 andi 8 and nipples 9 form luptake circulator 
conduits from the lower steam generating tube 
bank. 
A superheater 5 is located between the steam 

geinerating tubes i and i I and comprises a plu 
rality of horizontally disposed tubes arranged in 
Vertical rows which extend across the gas flue 
É 6 in a plurality of return bends of unequal 
length. 
A bafie 2 has a vertical portion 2 to which 

is secured bent portions 22, 23, and 24 of the 
SUperheater. The inlet and outlet ends of the 
superheater extend through the vertical portion 
2 of the baffle and are connected respectively 
in the intet header 25 and the outlet header 26. 
By virtue of this construction the baffle 20 
through its vertical section 2f acts as a support 
for one part of the Superheater. 
Secured to the luptake nipples 9, adjacent the 

end of the Superheater disposed opposite to the 
baffle end, in any desired manner, but in this - 
instance by bolting, are members 35 upon which 
rest members 36 secured to the bent portions of 
the uppermost row of tubes of the superheater 
at this end. As the members 36 rest upon the 
members 35, eXpansion and contraction - of the 
superheater bank is permitted since the members 
35 and 36 may have relative horizontal Sliding 
movement with respect to each other. Because 
of their engagement this end of the tube bank 
is supported in its entirety. 
A plurality of members 30 is secured between 

adjacent tubes of adjacent bent portions. A 
plurality of Similar members 3 ? is secured be 
tween the Uppermost row of tubes and the next 
adjacent bent portion and between the lower 
most roW of tubes and its next adjacent benit 
portion at the bafile Supported end of the Super 
heater. By virtue of this construction, alternate 
lly, the metal constituting the bent portion of 
the tubes and the members 30 and 3 serve , as : 
intertube Supports to prevent - sagging of the 
otherWiSe unSUuppOrted tubes and preserve their 
assembled shape as a vertical flat coil or grid. 
At the same time expansion and - contraction : of 
the tubes is permitted through either sliding 
movement between members 35 and - 36 or move 
ment at the tube bends. 
Secured laterally betWeen the tubeS Of the 

upper and lower rows of the superheater, and 
Similarly Secured betWeen the tubes of an inter 
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mediate row of tubes of the Superheater bank 
are cross tie members 32, these members con 
nect adjacent vertical fiat coils to form a grid, 
and at the same time they prevent buckling of 
the coils. This conStruction is best shown in 
FigS. 2 and 5. 
These members are exposed to the Sweep Of 

combustion gases of high temperature but since 
they are secured in good thermal contact as by 
Welding to the tubes of the SUperheater 5, and 
since a heat absorbing medium is circulated 
through the tubes these memberS Will not become 
heated to a, deStructively high temperatULre. In 
addition to the foregoing, although located in 
the gas pass the elements 30, 3 i and 32 do not 
present Sufficient area, to seriously impede the 
flOW of combUstion gaSeS. 

By virtue of this invention a Support is pro 
vided for a bank of tubes in its entirety that 
permits expansion and contraction of the bank 
aS - a Whole Without placing Undule Stress Upon 
any part. At the same time a. plurality of mem 
bers is provided that cooperate With the tubes 
to support the bank in its entireíty, which, though 
exposed to the Sweep of combustion gases at a 
high temperature will not fail during operation 
and Will maintain the tube bank in position and 
Securely braced against distortion due to arny 
Stresses which may occur during normal oper 
sation of the device in which the tubes are in 
stalled. 
A Specific Supporting structure has been de 

scribed in some detail as being especially adapt 
ed to Support and brace a bank of tubes, com 
prising a plurality of tubes arranged in vertical 
rows and extending across a gas fue in a plu 
rality of return bends of unequal length, but 
it is to be underStood that Such a COmbination 
of Supporting and bracing memberS may have 
other uses, and though a Specific embodiment of 
the invention has been described in some detail, 
it is to be understood that changes, additions, 
Substitutions and omissions may be made, With 
in the Spirit of the invention as defined by the 
appended claims. 
What We claim iS: 

* i. In a Water tUibe boiler characterized by a 
plurality of vertically spaced banks of steam. gen 
erating tubes connected to luptake and downtake 
headers, a row of nipples connecting adjacent 
vertically spaced headers at one end of said 
banks, a, bank of tubes extending across a gas 
fue in a plurality of return bends disposed be 
tween adjacent banks of steam generating tubes 
and supported at one end by a hook member 
movably engaging a cooperating member Secured 
to said row of nipples. 

2. In a Water tUlbe boiler haVing a roW of Ver 
tical circulating tubes and a Wall member defin 
jing opposite sides of a Wertical gas paSS, a tube 
bank extending across Said gas pa SS and com 
prising a row of tubes, each consisting of a plu 
rality of horizontally extending superposed tube 
legs connected for a serial flow therethrough 
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by return bend portions at each end of said 
tube bank, a pair of headers connected to op 
posite ends of Said tubes, and means Support 
ing said tube bank in position and permitting 
longitudinal expansion and contraction thereof 
comprising means rigidly connecting adjacent 
tube legs of each tube, means for rigidly sup 
porting one end of said tube band from said 
Wall member, and means for slidably supporting 
the opposite end of Said tube bank from Said 
circulating tubes. 

2,067,672 
3. In a water tube boiler having a row of ver 

tical circulating tubes and a wall member defin 
ing opposite sides of a Vertical gas pass, a tube 
bank eXtending aCross said gas pass and com 
prising a horizontal row of tubes, each consisting 
of a plurality of horizontally extending super 
posed tube legs connected for a Serial flow there 
through by return bend portions ait éach end 
of Said tube bank, a pair of headers at the outer 
Side of said Wall member and connected to op 
posite ends of Said tubes, and means supporting 
Said tube bank in position and permitting lon 
gitudinal expansion and contraction thereof com 
prising means rigidly connecting Said tubes into 
a unitary structure, means for rigidly supporting 
return bend portions at one end of said tube 
bank in Said Wall member, and a supporting con 
nection between return bend portions at the 
OppOSite end of Said tube bank and Said cir 
culating tubes permitting longitudinal expansion 
and contraction of Said tube bank. 

4. In a water tube boiler, a gas flue, vertically 
Spaced banks of horizontally inclined steam gen 
erating tubes extending across said gas fiue, a 
row of luptake and doWintake headers at opposite 
ends of each tube , bank, vertical nipples con 
necting Corresponding headers at each end of 
Said tUlbe bankS, a sUbstantially vertical baffle 
dividing said gas flue into side-by-side passes, a 
Steam Superheater comprising a row of tubes 
eXtending across one pass of said gas flue and 
each consisting of a plurality of horizontally ex 
tending SUperposed tube legs of unequal length 
connected for a serial flow therethrough by re 
turn bend portionS at each side of Said pass, 
Steam inlet and outlet headers positioned ex 
ternally of Said pa SS, means for supporting in 
termediate return bend portions of each tube in 
Said bafile, a Supporting member secured to the 
vertical nippies connecting the rows of uptake 
headers, means projecting from a return bend 
portion of each tube adjacent Said nipples and 
Slidably supported on said supporting member, 
and metallic plate members rigidly connecting 
vertically adjacent legs of each tube. 

5. In a Water tube boiler having a heating gas 
paSS, a horizontally inclined bank of steam gen 
erating tubes extending acrOSS Said gas pass and 
Vertically arranged circulation conduit elements 
at one side of Said gas pass connected to the cor 
responding end of said Steam generating tubes, 
a fluid heater extending across said gas pass 
above said steam generating tube bank and 
formed in a series of side-by-side fiat coil sec 
tions, each of Said sections having a, series of 
Superp0Sed Substantially horizontal tube portions 
connected by return bends arranged in a substan 
tially vertical plane, a Supporting tie between suc 
cessive horizontal tube portions of each section, 
and means for Supporting said fluid heater com 
prising a member mounted on one of said coil 
Sections and having a supporting connection with 
a cooperating member Secured to one of said ver 
tical conduit elements, said supporting connec 
tion being So constructed that Said coil section 
is free to expand longitudinally relative to said 
Vertical conduit element. 

6. A steam generator comprising a furnace 
chamber and a steam boiler above the furnace 
chamber, said boiler comprising opposite rows of 
Vertical headers, a bank of horizontally inclined 
Water tubes connecting said rows of headers, 
means providing a gas pass for the filow of prod 
lucts of combustion adjacent one of Said rows of 
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and extending vertically from one of said rows of 
headerS, a, bank of return bend tubular fluid con 
duit elements of substantial length extending 
aCrOSS Said gas paSS, a Support Cn one of Said Ver 
tical conduits at one side of said gas pass, and 
means on the return bend portion of each of said 
tubular elements movably engaging said support 
and cooperating therewith to provide a support 
ing connection for said tubular elements permit 
ting substantially free expansion thereof relative 
to Said SUppOrt. 

7. A steam generator comprising a furnace 
chamber and a Steam boiler above the furnace 
chamber, said boiler comprising upper opposite 
rows of vertical headers, lower opposite rows of 
vertical headers below the upper headers and 
spaced therefrom, opposite rows of nipples con 
necting vertically aligned headers, a lower bank 
of horizontally inclined water tubes connecting 
the lower headers, an upper bank of horizontal 
lly inclined Water tubes connecting the upper 
headers, means including a vertical baffe pro 
Viding an Up-pass for flow of products of com 
bustion adjacent one of the rows of nipples and 
the headers connected thereto, superheater elle 
ments Within said up-pass, Supporting means se 
CU red to the last mentioned row of nippleS, and 
feet Secuired to Said. Superheater elements and 
resting on said supporting means. 

8. A steam generator comprising a furnace 
chamber and a steam boiler above the furnace 
chamber, said boiler Comprising Upper Opposite 
rows of vertical headers, lower Opposite rows of 
vertical headers below the Upper headers and 
spaced therefrom, opposite rows of nipples con 
ñecting vertically aligned headers, a lower bank of 
horizontally inclined Water tubes connecting the 
lower headers, an upper bank of horizontally in 
clined water tubes connecting the upper headers, 
means including a vertical baffie providing an up 
pass for flow of products of combustion adjacent 
one of the rows of nipples and the headers con 
nected thereto, superheater elements within said 
up-pass, supporting means mounted on the lower 
headers associated with said up-pass, and feet 
secured to elements of the Superheater and rest 
ing on said supporting means. 

9. A steam generator comprising a bank Of 
horizontally inclined steam generating tubes, a 
steam and water drum above said tube bank, and 
uptake and downtake conduits connecting the up 
take and down take ends respectively of Said tube 
bank to Said steam and water drum to form a 
natural circulation steam generating section, a 
steam superheater positioned above said tube 
bank and below said steam and water drum and 
comprising a pair of headers and a plurality of 
return bend tubes connecting said headers and 
having looped portions adjacent the luptake end 
of said tube bank, means for supporting said 
headers in a substantially fixed position, and 
means for Supporting said return bend tubes at 
the luptake end of said tube bank and Substan 
tially independently of the subjacent portion of 
said tube bank and comprising a fluid cooled 
metallic Support mounted at the luptake end of 
said tube bank and adjacent looped portions of 
Said return bend tubes and Supporting lugS 
mounted on said adjacent looped portions of Said 
return bend tubes and movably engaging said 
fluid cooled Support to permit substantially free 
expansion of said return bend tubes at the up 
take end of said tube bank. 

10. In a water tube steam boiler having a bank 
of steam generating tubes extending aCrOSS a 

3 
vertical gas pass and a circulator conduit con 
nected to one end of Said tube bank and vertically 
arranged along One side of Said gas paSS, an auX 
iliary fluid heater comprising a return bend tube 
extending across said gas pass above said tube 
bank and having a looped end portion adjacent 
Said CirCliat Cr conduit, and means for Supporting 
the looped end Of Said return bend tube from 
Said circulator conduit, said means being con 
Structed and arranged to permit longitudinal eX 
pansion of Said return bend tube towards said 
Circulator conduit. 

i1. In a water tube steam boiler having a bank 
of horizontally inclined steam generating tubes 
eXtending across a vertical gas pass and an up 
take circullator conduit connected to the upper 
end of said tube bank and vertically arranged 
aliong one Side of Said gas pass, an auxiliary 
fluid heater comprising a return bend tube ex 
tending across Said gas pass above said tube bank 
and having a looped portion adjacent said circu 
lator conduit, and means for Supporting said fluid 
heater at its end adjacent said circulator conduit 
comprising a support member secured to said 
circulator conduit at the side of said gas pass 
and adjacent the looped portion of said return 
bend titlbe and a Supporting lug mounted on said 
return bend tube and movably engaging said 
Support member to permit longitudinal expan 
sion of Said return bend tube relative to said 
tube bank. 

12. In a water tube Steam boiler having a bank 
of steam generating tubes extending across a ver 
tical gas pass and a row of circulator conduits 
connected to one end of said tube bank and ver 
tically arranged along one side of said gas pass, 
an auxiliary fluid heater comprising a plurality' 
of return bend tubes extending across said gas 
pass above said tube bank and having looped 
portionS adjacent said circulator conduits, and 
means for supporting said fluid heater at oppo 
site sides of said gas pass including means for 
fixedly Supporting said return bend tubes at the 
Side of said gas paSS opposite said circulator 
conduits and means for supporting said return 
bend tubes from Said circulator conduits arranged 
to permit longitudinal expansion of said return 
bend tubes relative to Said Circulator conduitS. 

13. In a water tube steam boiler having a bank 
of steam generating tubes extending across a ver 
tical gas pass and a row of circulator conduits 
Connected to one end of said tube bank and 
Vertically arranged along one side of said gas 
paSS, an auxiliary fluid heater comprising a plu 
rality of return bend tubes extending across said 
gas pass above said tube bank and having looped 
portions adjacent Said circulator conduits, a ver 
tically extending baffle supported on said tube 
bank and defining the opposite side of said gas 
pass, and means for Supporting said fluid heater 
at opposite sides of said gas pass including means 
for fixedly Supporting said return bend tubes in 
said baffie and means for supporting said return 
bend tubes from said circulator conduits ar 
ranged to permit longitudinal expansion of said 
return bend tubes relative to said circulator con 
duitS. 

14. In a Water tube steam boiler having a heat 
ing gas pass, a horizontally inclined bank of 
steam generating tubes extending across said gas 
pass and vertically arranged circulation conduit 
elements at One Side of Said gas pass connected 
to the corresponding end of said steam generat 
ing tubes, a fluid heater extending across said 
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and formed in a series of side-by-side coil sec 
tions, each of Said SectionS haWing a Series Of 
Superposed tube portiOns connected by return 
bends, a Supporting tie between successive verti 
cally Spaced tube portions of each Section, means 
for rigidy coinnecting laterally adjacent coil Sec 
tions, and means for supporting said fluid heater 
comprising a member mounted on one of said 
coil sections and having a Supporting connection 
with a cooperating member Secured to one of said 
vertical conduit elements, said Supporting COn 
nection being So constructed that said fluid heater 
is free to expand longitudinally relative to said 
Vertical conduit elementS. 

15. Fluid heating apparatus comprising a heat 
ing gas pass, vertically extending Supporting 
tubes extending along One Side of Said gas pa SS, an 
auxiliary fiuid heater comprising fluid heating 
tubes each having a Series of Superposed tube 
legs extending across said gas pass and serially 
connected by return bend portions adjacent said 
supporting tubes, and means for Supporting Said 
fluid heating tubes from said SUIpporting tubes 
comprising cooperating members mounted On Said 
supporting tubes and adjacent return bend por 
tions of said fluid heating tubes respectively and 
arranged to provide a supporting connection 
permitting expansion of said fiuid heating tubes 
relative to said supporting tubes. 

16. A steam boiler comprising a steam and Wa -- 
ter drum, an auxiliary fluid heater arranged be 
low said drum and having return bend fluid heat 
ing tubes formned with Superposed tube legs Se 
rially connected by return bend portiOns, and 
means for supporting said fluid heater including 
a, series of vertically extending supporting tubes 
having their upper ends connected to said drum, 
and cooperating support memberS mounted on 
said supporting tubes and return bend portions 

40 of fluid heating tubes respectively and arranged 

2,067,672 
to provide a supporting connection for said fluid 
heating tubes permitting eXpansion of Said fluid 
heating tubes relative to said Supporting tubes. 

17. A Steam boiler comprising a steam and wa 
ter duin, a bank of incliined steam generating 
tubes below said drum, an auxiliary fluid heater 
arranged ab OWe Said tube bank and ha.Ving re 
turn bend fluid heating tubes each formed with 
a Series of Superposed tube legs serially connect 
ed by return bend portions arranged in vertical 
planes, means forming a Support between adja 
cent tube legs of each fiuid heating tube, and 
means for supporting said fluid heater including 
a series of Vertically extending supporting tubes 
having their upper ends connected to said drum, 
and cooperating SuppOrt members mounted on 
said Supporting tubes and fluid heating tubes re 
Spectively and arranged to provide a Supporting 
connection for said fluid heating tubes independ 
ent of the subjacent portion of said tube bank 
and permitting eXpansion of Said fluid heating 
tubes relative to said supporting tubes. 

18. A Steam boiler comprising a steam and Wa 
ter drum, a, bank of inclined steam generating 
tubes below said drum, upcomer and downcomer 
conduits extending upwardilly from the upper and 
QWer ends of Said tube bank respectively to Said 
drum, a Steam Superheater positioned above said 
tube bank and below said drum and comprising 
a, bank of horizontally extending return bend 
tubes having superposed tube legs, and means for 
Supportinig Said SUperheater frOm Said Upcomer 
conduits comprising cooperating members mount 
ed on Said upcOmer conduits and adjacent por 
tions of said superheater tubes respectively and 
arranged to provide a supporting connection for 
Said superheater tUibes permitting eXpansion 
thereof i'elative to Said upcommer conduits. 

LAMBERT KOOSTRA 
FRANK XAVIER, G?LG. 
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