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UNITED STATES PATENT 
2,067,669 

STEAM BOLER 
Howard J. Kerr, Westfield, N. J., and Hvar L. 

Langvand, Barberton, Ohio, assignors to The 
Babcock & Wilcox Company, Bayonne, N.J., a 

2,067,669 

OFFICE 

corporation of New Jersey 
Application May 13, 1929, Serial No. 362,516 

Renewed October 21, 1933 
16 Claims. 

This invention relates to the construction of 
Water tube steam boilers, and more particularly 
to an improved Supporting arrangement for aux 
iliary heating surface, such as a steam super 
heater, located above the main bank of steam generating tubes. 
The invention will be understood from the de 

Scription in connection with the accompanying 
drawings in which Fig. 1 is a vertical section 
through an illustrative embodiment of the in 
vention; Fig. 2 is a section taken along the line 
2-2 of Fig. 1; Fig. 3 is a side view on an enlarged 
Scale showing some of the details; Fig. 4 is a sec 
tion along the line 4-4 of Fig. 3; and Fig. 5 is a 
Section along the line 5-5 of Fig. 3. 

In the drawings, reference character findicates 
a Steam and Water drum that is connected by 
nipples 2 to downtake headers 3 that are con 
nected by a bank of inclined tubes 4 to uptake 
headers 5, which have their upper ends con 
nected to the steam Space of the steam and water 
drum f by means of the circulating tubes S that 
may enter the drum along two rows of holes. 
A roof 7 is provided along the upper side of the 
upper row of tubes G. Rods 8 that are supported 
by means of Supports 9 are connected by means 
of the lugs iO to uptake headers 5 for supporting 
the Same. 
A plurality of tubes preferably equally 

spaced extend from the steam Space of the steam 
and Water drum to the inlet header 2 of the 
superheater. These tubes pass through the roof 
and extend for SOme distance along the inside 

Surface of the roof. A roW of U-shaped Super 
heater tubes 3, with one branch longer than 
the other, extends from the header 2 and the 
short branches are connected by return bends 
f4 With another row of U-tubes of the Super 
heater. The return bends have removable plugs 
in the ends thereof for cleaning the tubes. The 
ends of the U-tubes opposite the bends in the 
U-tubes are all connected by return bends and a 
sufficient number of these tubes are provided to 
give the desired amount of Superheating Surface. 
The uppermost row of U-tubes 3 each has one 
branch longer than the other, the longer branches 
extending into the outlet header 5 from which 
a pipe 6 leads to a steam main. Rods 7 sup 
ported by means of supports 8 are connected to 
the outlet header 5 by means of the lugs 9 to 
support the same. 
A baffle 2 extends from the upper ends of the 

headers 5 along the upper row of tubes 4 for a 
short distance beyond the header f2 to a cross 
support 22 that is Supported upon a plurality of 

(C. 122-478) 
the rows of inclined tubes 4. A baffle 23 through 
Which the return bends fi pass extends from the 
cross support, 22 to the roof 7 and provides a 
dead gas space above the upper ends of the tubes 
4 in which space the Superheater headers 2 and 
f5 are located. 
A row of tubes 24 extends from the Steam 

space of the steam and Water drum for a short 
distance along the roof 7 and then downwardly 
into a cross box or header 25. Rods 26 supported 
by means of Supports 27, with spring washers 2 
interposed when desired, are connected to the 
tubes 24 by means of lugs 28 or other Wise to Sup 
port the tubes 24 and thereby Support the croSS 
box 25. A row of tubes 29 extends from the upper 
ends of the headers 3 to the lower side of the croSS 
box 25 and a baffle 30 from the headers 3 to the 
CroSS box 25 is Supported upon the tubes. 29. A 
baffle or Superheater tube support 3, extends up 
Wardly from the upper side of the cross box 25 
and Supports one end of the Superheater tubes 3. 
The Support 3 is shown more in detail and on 

a larger Scale in FigS. 3, 4 and 5. It is shown as 
comprising Wertical plates With holes 32 through 
Which the tubes 3 pass. The tubes may be spot 
Welded in the holes, as indicated at 34, and the 
edges of the plates at the upper ends may be at 
tached by Spot welding, as indicated at 35. The 
lower ends of the plates 3 rest upon a thick 
plate 36 lying along the upper side of the header 
25. Tile 37 may be applied to both sides of the 
plates 3 and the tubes 24. Some of the U-tubes 
3 are shorter than the others, having the loops 
38 thereof terminating on the left hand Side of 
the support 3 to leave spaces at intervals be 
tween vertical rows of the tubes 3 through which 
spaces the tubes 24 pass. The bent ends of the 
U-tubes which terminate short of the Support 
3 may be Supported from other tubes by means 
of vertical plates 39 having semi-circular notches 
40 along the edges thereof to accommodate the 
tubes. The plates 39 may be spot welded to the 
U-tubes that extend through the Support 3, as 
indicated at 4, and the upper ends of the plates 
39 may be attached to each other by spot weld 
ing, as shown at 42. 
The gases pass from the furnace across the in 

clined tubes 4, thence a CrOSS the Superheater 
tubes 3 between the baffles 23 and 3f, thence 
over the upper end of the baffle 3 and out be 
tween the nipples 2 to a stack, as indicated by 
the arrows. The Superheater headers are shield 
ed from direct contact with the hot gases and 
the right hand end of the Superheater, as shown 
in Fig. 1, is supported by tubes extending from 
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the steam and Water drum to a header below 
the Superheater, these tubes being supported out 
side of the boiler setting. 
We claim: 
1. In a boiler, a Superheater, a cross header 

Supporting one end of said superheater, tubes 
supporting said header, and supports outside of 
the boiler setting for said tubes. 

2. In combination, a bank of steam generating 
tubes extending across a gas pass, a bank of 
Superheater tubes adjacent the generating tubes, 
a superheater tube support exposed to furnace 
gases, a cooling tube in good conductive heat 
transfer relationship with the support, and means 
interposing the cooling tube in the circulation 
of the generating tubes whereby some of the 
latter maintain the cooling tube filled with 
cooling fluid. 

3. A steam boiler comprising a bank of steam 
generating tubes, a steam and water drum posi 
tioned above said tube bank, a fluid heater above 
said tube bank and at a level lower than said 
drun, a plurality of fluid conduit elements ex 
tending upWardly above said tube bank and con 
nected to said drum, means for Supporting the 
end of said fluid heater adjacent said conduit 
elements from Said conduit elements and indie 
pendentiy of Support from the subjacent portion 
of Said tube bank, and Suspension means exter 
inal to said drun for Supporting said conduit ele 
Inents. 

4. A steam boiler Comprising an inclined bank 
of steam generating tubes, a steam and Water 
drum above said tube bank, a row of circulator 
tubes at each end of said tube bank arranged 
to connect opposite ends of Said Steam generat 
ing tubes to said drum, a fluid heater above said 
tube bank and at a level lower than Said drum, 
a row of fluid conduit elements Connected to 
and extending in Wardly and upWardly from one 
end of said steam generating tubes and above 
said tube bank and having their upper ends con 
nected to said drum, means carried by said Con 
duit elements for Supporting one end of said 
fluid heater, and Suspension means external to 
said drum for supporting said conduit elements. 

5. A steam boiler comprising a horizontally in 
clined bank of steam generating tubes, uptake 
and downtake headers at the corresponding ends 
of said tube bank, a Steam and Water drum above 
said tube bank, a row of vertical circulator tubes 
at each end of said tube bank arranged to con 
nect said uptake and downtake headers to said 
drum, a row of fluid conduit elements extending 
inwardly and upwardly from Said downtake 
headers above said tube bank and having their 
upper ends connected to said drum, a baffle 
mounted on said conduit elements and dividing 
the space between said roWS of circulator tubes 
into a plurality of gas passes, a fluid heater above 
said tube bank and comprising Wertical rows of 
tubes extending acroSS One of said gas passes, 
means for Supporting One end of Said fluid heater 
tubes from said conduit elements, and Suspen 
sion means external to Said drum for Supporting 
said conduit elementS. 

6. A steam boiler comprising an inclined bank 
of Stean generating tubes, a Steam and Water 
drum above said tube bank, a roW of circulator 
tubes at each end of Said tube bank arranged to 
connect opposite ends of Said Steam generating 
tubes to Said drum, a row of fluid conduit ele 
ments connected to and extending inwardly and 
upwardly from one end of said steam generating 
tubes and above said tube bank and having their 
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upper ends connected to said drum, a baffle 
mounted on said conduit elements and dividing 
the Space between said rows of circulator tubes 
into a plurality of gas passes, and suspension 
means external to said drum for Supporting Said 
conduit elements. w 7. A steam boiler comprising a horizontally in 
clined bank of steam generating tubes, uptake 
and downtake headers at the corresponding ends 
of said tube bank, a steam and Water drum above 
said tube bank, a row of vertical circulator tubes 
at each end of said tube bank arranged to con 
nect said uptake and downtake headers to said 
drum, a row of fluid conduit elements extending 
inWardly and upWardly from said downtake head 
ers above Said tube bank and having their upper 
ends connected to Said drum, a baffle mounted 
on Said conduit elements and dividing the space 
between said rows of circulator tubes into a plu 
rality of gas paSSes, and Suspension means ex 
ternal to Said drun for Supporting Said conduit 
elements. - 

8. A steam generator comprising a Setting, a 
bank of inclined Stean generating tubes located 
in said setting, a steam and Water drum directly 
above and extending transversely of one end of 
said tube bank, Water chambers connected to the 
ends of said tube bank, a plurality of Water tubes 
connected to one end of said tube bank and ex 
tending upwardly in an inclined direction for a 
portion of their length and having their upper 
ends connected to said steam and water drum, 
Suspension means external to said steam and 
water drum for supporting Said Water tubes, 
means including said Water tubes defining a plu 
rality of serially connected passes for the flow of 
combustion gases leaving said tube bank, said 
passes being confined to the Space in Said setting 
above said tube bank, and a group of steam heat 
ing tubes in the first of said passes to be traversed 
by the combustion gases. 

9. A steam generator comprising a Setting, a 
bank of inclined Steam generating tubes Within 
said setting, a steam and Water drum extending 
transversely of and directly above the lower end 
of Said tube bank and Connected to the upper 
end of said tube bank, a row of water tubes ex 
tending upwardly intermediate the ends of Said 
tube bank and connected to Said drum, SuSpen 
Sion means external to Said drum for Supporting 
said row of tubes, and a vertically extending baf 
file supported on said row of tubes and arranged 
to separate a plurality of gas passes above Said 
tube bank. 

10. In a steam boiler, a circulation System in 
cluding a steam and Water drum and a bank of 
inclined steam generating tubes connected there 
to, a bank of return bend fluid heating tubes 
above said generating bank, and means for Sup 
porting said fluid heating tube bank comprising 
vertically extending tubes arranged adjacent 
Said fluid heating tube bank, Suspension means 
external to Said drum for Supporting said verti 
cally extending tubes, a header extending trans 
Versely of Said fluid heating tube bank and con 
nected to and Supported by said vertically extend 
ing tubes, and means for connecting said verti 
cally extending tubes and header into the boiler 
circulation system. 

11. A Steam boiler comprising a bank of in 
clined Steam generating tubes, a steam and Water 
drum above Said tube bank, supporting conduits 
connecting one end of said tube bank to said 
drum, a group of return bend Superheater tubes 
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ceiving steam from said drum, and means for 
Supporting the end of said superheater tubes ad 
jacent Said Supporting conduits from Said 
Supporting conduits and independently of Sup 
port from the subjacent portion of said tube 
bank. 

12. A steam generator comprising a setting, a 
bank of inclined steam generating tubes within 
Said setting, uptake and downtake headers at the 
corresponding ends of Said tube bank, a Steam 
and water drum extending transversely of Said 
tube bank and directly above the dOWntake end 
thereof, a row of tubes extending upwardly inter 
mediate the ends of and above said tube bank, 
suspension means external to Said drum for Sup 
porting Said row of tubes, a vertical baffle Sup 
ported on said row of tubes and arranged to sep 
arate a plurality of gas passes above said tube 
bank, an auxiliary fluid heater extending across 
one of said gas passes above Said tube bank, and 
means for supporting said auxiliary fluid heater 
from Said row of tubes. 

13. A steam boiler comprising an inclined bank 
of steam generating tubes, a steam and Water 
drum positioned above said tube bank, a baffle ex 
tending vertically from said tube bank and de 
fining one side of a heating gas pass above Said 
tube bank, a steam superheater above Said tube 
bank and including a bank of return bend tubes 
in said gas pass having opposite ends extending 
through Said baffle, and means for Supporting the 
other end of Said Superheater tube bank inde 
pendently of support from the Subjacent portion 
of Said steam generating tube bank comprising a 
row of vertically extending tubes connecting one 
end of Said steam generating tube bank to said 

3 
drum and Supporting said other end of Said Su 
perheater tube bank. 

14. A Steam boiler comprising a bank of steam 
generating tubes, a steam and Water drum above 
said tube bank, fluid conduit elements connect 
ing one end of Said tube bank to said drum, and 
a fluid heater above said tube bank comprising 
a group of return bend fluid heating tubes hav 
ing their end portions adjacent said fluid conduit 
elements Supported by Said fluid conduit elements 
independently of the Subjacent portion of Said 
tube bank. 

15. A steam boiler comprising a bank of Steam 
generating tubes, a Steam and Water drum ar 
ranged above Said tube bank, groups of circulator 
tubes arranged to connect the opposite ends of 
said tube bank to Said drum, a group of Support 
ing tubes extending upwardly above Said tube 
bank and intermediate said groups of circulator 
tubes and having their upper ends connected to 
Said drum, and a fluid heater arranged above 
said tube bank and Supported by said Supporting 
tubes. 

16. A steam boiler comprising a bank of Steam 
generating tubes, a steam and Water drum ar 
ranged above Said tube bank, groups of circulator 
tubes arranged to connect the opposite ends of 
Said tube bank to Said drum, a group of Support 
ing tubes extending upwardly above an interme 
diate portion of said tube bank and having their 
upper ends connected to said drum, and a fluid 
heater arranged above Said tube bank and hav 
ing one end thereof supported by said supporting 
tubes independently of the Subjacent portion of 
Said tube bank. 

HOWARD J. KERR, 
IWAR, L, LANGWAND. 
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