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20 Claims. (C. 257-240) 
This invention relates to heat transfer devices, 

and more particularly to a heat transfer device 
in which groups of tubes of considerable length 
are supported within a casing in a region ex 
posed to gases at-such high temperatures that 
ordinary structural supports are unsuitable. 
An object of the invention is to provide in a 

heat transfer device a support for elements ex posed to gases at high temperatures, through 
which a heat absorbing medium is passed. . . 
Another object of the invention is to provide in , 

a tubular heat transfer device a group of fluid 
containing tubes which serve as a support for 
the other tubes making up the heat transfer ele 
ments of the device. 
A furthers and more specific object of the in 

vention is to provide in a tubular heat transfer 
device, characterized by a plurality of tubes of 
considerable length disposed interiorly of a cas 
ing, a group of tubes connected between headers 
associated with a second group of tubes forming 
a shorter path between the headers, the last 
named tubes serving as a support for the first 
named tubes. - - 

Other objects will be apparent to those skilled 
in this particular art from the description in the 
specification in connection with the appended 
drawings in which- . 

Fig. 1 is a side view of a heat transfer device 
constituting an illustrative embodiment of the in 
vention; - 

Fig. 2 is a fore-shortened plan view of the de 
vice taken along the line 2-2 of Fig. 1; 

FigS. 3 and 4 illustrate modifications of struc 
tural details of the invention; 

Fig. 5 is a fore-shortened side view of an ill 
lustrative modification of the invention; 

Fig. 6 is a fore-shortened end view, in section, 
taken along the line 6-6 of Fig. 5; 

Fig. 7 is a fore-shortened plan view, in section, 
taken along the line 7-7 of Fig. 5, 

Fig. 8 is a fore-shortened side view of an illus 
trative modification of the invention; 

45 
Fig. 9 is a fore-shortened sectional plan view 

taken along the line 9-9 of Fig. 8: . . 
Fig. 10 is an end view, in section, taken along 

the line 10-G of Fig. 8: 
Figs. 11 and 12 are enlarged structural details 

of the modification illustrated in Figs. 8, 9 and 10. 
In the embodiments of the invention chosen 

for purposes of illustration is shown, in Fig. 1, a 
tubular heat transfer device enclosed within a 
casing. A group of tubes 3 is connected at the 
inlet end to an inlet header 2, extending across the 
interior of the casing in a long return bend loop, 

intermediate headers 6, and 

and connected at the outlet end to the upper por 
tion of a row of intermediate headers S. A sec 
ond group of tubes 5 extends across the interior 
of the casing, similar to the group 3, and is con 
nected at the inlet end to the lower portion of the 
intermediate headers 6, and at the outlet end to 
the upper portion of a second row of interme 
diate headers 6. A third group of tubes 7 ex 
tends across the interior of the casing, similar to 
the other two groups, and is connected at the 
inlet end to the lower portion of the intermediate 
headers 6, and at the outlet end to an outlet 
header 8. 
Alternate tubes of the uppermost row of group 

3 are bent upward at a location where it is de 
sirable to support the tubes, and extend in a 
vertical leg to connected to a header 2 suitably 
supported by roof beams. 

at right angles and extend parallel and adjacent 
the tubes 7 to the ends of the loops thereof, 
where they are connected to a header 5. The 
other tubes forming the uppermost row of the 
group 3 are bent upward at another point, where 
it is desirable to support the tubes, in a vertical 
leg fis, connected to a header 8 suitably sup 
ported on the roof beams . Connected in 
header 8 and extending downward in a vertical 
leg 9 parallel to the leg 3 is another row of 
tubes similar to the tubes 13. Just beyond the 
lowermost row of the tubes 7, these tubes are 
bent at right angles and extend parallel and ad 
jacent to the horizontal leg of the tubes 3, where 
they are connected to a header 5. A row of 
tubes 20 connects the header 5 with the lower 

N completes the Sec 
ondary flow path. . 
The tubes constituting the supporting members 

and their connections present a flow path, the 
CrOSS-Sectional area of which is equal to a single 
rOW of tubes of the main flow path. The vertical 
legs 3 and 19, forming the actual supports for 
the tubes of the several groups constituting the 
main flow path, extend alternately through the 
tubes, and lugs 25 on these vertical members en 
gage and support each individual tube. 
The fluid heated in its passage through these 

tube sections. is mixed in the header 5 and is 
delivered to the intermediate headers 6, thor 
oughly mixed, where it is mixed with the fluid 
heated in the heat transfer sections, 3 and 5. By 
virtue of this arrangement of parts 

the outlet header 8, is made up of fluid that has 

From the header 2 
a row of tubes 3 extends vertically to the lower 
most row of tubes, at which point they are bent 
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;and the mix 
ing that takes place therein, the fluid delivered to 
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2 
been passed through two different sections of the 
heat transfer device but has been thoroughly 
mixed and is at an even temperature. 
As best shown in Fig. 2, the vertical sections 

of the tubes 3 and 9 extend through the tube 
groups 3, 5 and 7. These tubes, as indicated in 
Fig. 3, have lugs 25 secured thereto, in good ther 
mal contact therewith. These lugs are disposed 
below each of the several rows of the tube groups 
3, 5 and 7, and individual tubes in these rows rest upon the lugs and are supported thereby. 
In connection with these supports, it is to be 
noted that the heat absorbing medium which 
flows through the main bank of tubular heat 
transfer elements 3, 5 and T is of the same char 
acter as that which flows through the tubes (3 
and 9, so that, although the tube supporting 
members are located in a region of high tempera 
ture and are exposed to high temperature gases, 
by virtue of the heat absorbing fluid flowing in 
the tubes 3 and 19 the members making up the 
Supporting structure will not be heated to de 
structively high temperatures. 
The Supporting details illustrated in Figs. 3 

and 4. show forms of lugs secured to the sup 
porting tubes, and their engagement with tubes 
making up one of the heat transfer groups. In 
Fig. 3 is illustrated a form of lug, the upper face 
of which is curved to conform with the curvature 
of the tube which rests upon it. These lugs 25 
are illustrated in conjunction with the vertical 
tubes 3 supporting the tubes of the bank 3. 
The lugs 25, illustrated in Fig. 4, have straight 
faces and provide a line contact with the tubes 
of the bank 3 supported thereby. The tubes and 
g are otherwise similar to those illustrated in g. 3. 
In the operation of this device, the fluid con 

stituting the heat absorbing medium passed 
through the system, is admitted to the inlet head 
ter 2 and flows through the group of tubes 3 to a 
row of intermediate headers 4; from the inter 
mediate headers 4, the fluid flows through the 
tubes 5 to a second row of intermediate headers 
6, and from there flows through the group of 
tubes 7 to the outlet header 8. A portion of the 

50 

55 

60. 

fluid admitted to the inlet header 2 flows through 
the tubes 0 to the header ?2, and from the head 
er f2 through the tubes 3 to the header 5. 
Another portion of the fluid flows through the 
tubes G, the header 8, and then through the 
tubes 9 to the header 15. The fluid admitted 
to the header 5 by the tubes 3 and 19 then flows through the tubes 20 to the intermediate 
header 6 and joins the fluid in the main flow 
path that flows through the group of tubes 7 
to the outlet header 8. ... . 
The combustion gases constituting the heat 

ing, element in the system are admitted to the 
bottom of the casing and pass successively across 
the tubes in the groups 7, 5, 3 and pass from 
the casing through the gas outlet 30, so that the 
fluid flowing through the tubes 3, 5, 7 flows in 

70 

75 

a direction generally countercurrent to the com 
65 bustion gases. -. - - 

It is to be noted in connection with the flow 
of the fluid through the tubes to, 3 and the 
tubes (6,9 and their common connector 20, that 
the paths are of shorter length than the patl s 
between the headers 2 and 8 through tubes , 
5, 7, so that the resistance to the flow of fluid 
through the paths f0, 3 and 6, 7 is less than 
through the main circuit, and the velocity of 
the fluid flowing therethrough will be correspond 
ingly greater, with an accompanying increase in 

2,088,077 
the rate of heat transfer. In view of this fact, 
the lugs 25, although contacted by combustion 
gases at high temperature, by virtue of their con 
nection in good thermal contact with the tubes 
3, 9 through which the heat absorbing medium 

is passed, will be prevented from reaching a de 
structively high temperature. 

In the embodiment of the invention illustrated 
by Figs. 5, 6 and 7, a tubular heat transfer de 
vice, similar in character to the one described 
in connection with Figs. 1 and 2, is shown en () 

closed within a casing 50. In this embodiment 
of the invention, a group of tubes 53 is connected 
at the inlet end to an inlet header 52 which is 
disposed in the bottom of the Casing. The out 
let end of the tubes 53 is connected to the lower 
portion of an intermediate header 54. These 
tubes extend across the interior of the casing iri 
a long return bend loop similar to the one shown 
and described in connection with Fig. 1. A sec 20 Ond group of tubes 55 has its inlet end expanded 
in the upper portion of the intermediate header 
54 and extends across the interior of the casing 
in a long return bend loop, and its outlet end is 
expanded in the lower portion of an intermediate 
header, 56. A third group of tubes 57 extends 
across the interior of the casing in a long return 
bend loop, as described in Connection with the 
other groups, and has its inlet end expanded in 
the upper portion of headers 56 and its outlet 
end connected to the Outlet header 58. These 
banks of tubes in connection with their headers 
constitute the main flow path of the device. 

Alternate tubes of the lowermost row of the 
group 53 extend across the casing for a suitable 
distance, at which point they are bent upward 
between alternate pairs of adjacent tubes of the 
groups 53, 55, 57, to form a vertical leg 60 which 
extends through the roof 6 of the casing 50 
and is connected to a header 62. A row of tubes 
64 is connected at one end in the header 62 and 
extends along the uppermost row of the tube 

30 

40 

bank 57 to the end thereof, where it is bent 
downward to the uppermost row of the tube bank 
55 along which it runs, forming a part thereof, 
to be connected to the intermediate headers 56 45 
joining the main flow, system. The other tubes 
of the lower row of the group 53 extend there 
along a suitable distance beyond the tubes form 
ing the vertical leg 60, at which point they are 
bent upward to form a vertical leg 70 extending 
through the tube banks 53, 55, 57 spaced apart 
longitudinally from the tubes forming the leg 
60. The tubes To extend through the roof of the 
Casing 6 and are connected to a header 72. A 
group of tubes 74 is also connected to the header 
72, and these tubes extend downward through 
the casing to the top row of the bank of tubes 
57 where they are bent at right angles and ex 
tend along adjacent and alternate the tubes 64, 
and are connected to the headers 56. . 
The vertical tubes 60 and 70 have lugs welde 

thereto, in good thermal contact therewith, as 
shown in the detail Fig. 3. These tubes extend be 
tween alternate tubes of the tube banks 53, 55, 57, 
as shown in Figs. 6 and 7, and the lugs thereon. 
engage the lower portion of adjacent tubes in 
these banks and serve as a support therefor. 
In the operation of this device, the heat absorb 

ing medium passed through this system is ad 
mitted to the header 52 and flows through the 
group of tubes 53 to an intermcdiate header. 54: 
from there it flows through the group of tubes 55. 

50 
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to a second intermediate header. 56, and thence. through the tubes 51 to the outlet header 58. A 
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portion of this heat absorbing fluid, however, flows 
through the tubes 60, 70, respectively, to headers 
62, 2, and thence through the tubes 64, to the 
Second intermediate header 56 where it joins the 
heat absorbing fluid passed through the main flow 
path. . 

In this modification of the invention, the Com 
bustion gases constituting the heating element in 
the device are admitted to the casing at the top 
thereof, through the gas inlet 75, and flow suc 
cessively down and across the tubes 5,55, 68, after . 
which they pass from the easing through a suit 
able, gas outlet (not shown). The heat absorbing 
fluid flowing through the tubes 60, TO meets with 
less resistance than the fluid flowing in the main 
flow path, as the secondary path is shorter. By 
virtue of this path of comparatively low resistance, 
the fluid flowing through these tubes flows at a 
greater velocity with a correspondingly higher 
rate of heat transfer advantage, so that the lugs 
attached to the tubes 60, 70, as shown in Figs. 3 
and 4, despite the fact that they are contacted by 
combustion gases at high temperature, do not 
themselves reach a destructively high temperature 
as they are kept cool by the flow of the heat ab 
sorbing medium through the tubes 60, 70 to which 

O 

ro 

they are attached. 
In the embodiment of the invention illustrated 

in Figs. 8, 9 and 10, in Fig. 8 is shown a side view - 
of a heat transfer device located within a casing 
00. In this embodiment of the invention, a group 

of tubes 03 is connected to an inlet header 02 at 
the inlet end; this group of tubes extends across 
the casing in a long return bend loop and is con 
nected at the outlet end to the upper portion of a 
row of intermediate headers 04. A second group 
of tubes iO5 extends across the interior of the cas 
ing, similar to the group 8, and is connected at 
the inlet end to the lower portion of the interme 
diate header to and at the outlet end to the up 
per portion of a second row of intermediate head 
ers 06. A third group of tubes G extends across 
the interior of the casing, similar to the other two 
groups, and is connected at the inlet end to the 
lower portion of the intermediate headers 6 and 
at the outlet end to the outlet headers 08, com 
pleting the primary flow path. Also connected to 
the inlet header 2 is a tube fe which extends 
outside of the casing to a header having its 
ends supported by the casing walls. This header 
is connected successively by a series of horizontal 
connections 2 and Vertical connections 3 to a 
series of similar headers, spaced apart at locations 
where support of tubes is necessary, with a pair 
of headers extending across the upper portion of 
each leg of the Several tube loops. 
Attached to each header by means of a rib 

member welded thereto, in good thermal con 
tact therewith, is a metallic plate supporting mem 
ber 5. Each Support 5 extends downward 
through one leg group of the group of tubes G3, 
f05, 01 and serves as a support for the tubes in 
the leg through which it extends. Each supportis 
covered with refractory covering 6, and the 
lower portion thereof, in all except the lowermost 
member, may be secured to the header dis 
posed below it by means of a second rib member 

welded to the upper portion of that header. 
Figs. 11 and 12 show enlarged views of one of the 

lowermost headers f. In Fig. 11 is shown a con 
nector 2 connected by means of a flange 20 to 
theheader. Theinterior of theneadercontains. 
a displacer, 2 concentrit therewith, leaving an 
annular space (22 between the outside surface of 

15 the displacer and the inside surface of the header 

through which the fluid admitted by the connector 
2 passes. As shown in Fig. 12, the displacer 2 

is held in place by three spacer members 25, dis 
posed 120 apart, which leaves an adequate annu 
lar space through which the fluid may pass. 

In the operation of this device, a portion of time 
fluid admitted to the inlet header O2 passes 
through the tubes 03 to the intermediate header 
04 from where it passes through the tubes 105 to 

the second intermediate header 06 and then 
passes through the tubes O7 to the outlet header 
08. Combustion gases pass successively across 

the tubes to, 5, 08, so that the fluid admitted 

3. 

10 

to the system passes through the tubes in a gen 
erally counterflow direction to the combustion 
gases. A portion of the fluid admitted to the inlet 
header O2, instead of flowing through the, tube 
banks just enumerated, flows through the con 

5 

nector O to the lowermost header lif; from . 
there the fluid flows through the annular space 
therein, as shown in Figs. 11 and 12, to the other 

20 

side thereof and through the horizontal connector 
f2 to the second header ff, and after flowing 
through this header the fluid flows upward suc 

25 cessively through the vertical connector f3, 
through another header to the horizontal connec 
tor 2, and so on, to the uppermost header , 
from where it goes to the outlet header 98. 
through the connector (29. This passage of the 
fluid is indicated by arrows through the enumer 
ated connectors and headers in Fig. 8. 
The headers to which the supporting mem 

30 

bers 5 are secured, must necessarily be of sub 
stantial size in order to withstand the Weight of 
the tubes which they ultimately support. The. 
displacer 2 is therefore placed within this 
header to increase the velocity of the fluid passing 
therethrough, and hence increase the heat trans 

35 

fer effectiveness of that heat absorbing medium. 
The transfer of heat from the header to the 
fluid contained therein is therefore high, so that 
the metallic supporting member 15, which is in 

40 

good thermal contact therewith, although exposed 
to the heat of combustion gases at comparatively 
high temperature, is kept within Safe tempera 
ture inaits. . 
As an additional safety feature, the direction of 

flow of the fluid through these headers is gen 
erally parallel to the gases of combustion, so that 
the supports exposed to combustion gases at the 
highest temperature are Secured to headers 
through which the heat absorbing medium at the 
lowest temperature is passed. 
This invention, certain embodiments of which 

have been specifically described, provides heat 
transfer devices in which tubes containing a heat 
absorbing medium are supported by members 
contacted by gases at high-temperature through 
which the same heat absorbing medium is passed 
as through the tubes constituting the main flow 
path of the device. The supporting members 
present path of less flow resistance to the heat 
absorbing medium than the tubes of the main 
flow path, so that, the fluid flows therethrough 
with increased velocity, to the betterment of the 
rate of heat transfer. The supporting structure, 
although contacted by gases at high temperature, 
is kept below a destructively high temperature 
and presents additional heat transfer surfaces. 

Specific illustrative embodiments of the inven 
tion have been described in some detail, but it is 
understood that changes, substitutions, additions 
and omissions may be made within the spirit of 
the invention as defined by the appended claims." 

45 

i50, 

BO 

65 

70 

5. 



4 
What we claim is: . . . . 
1. In a heat transfer device, a casing, a group 

of fluid containing tubes formed into a series of 
horizontal return bend loops located within said 
casing, a second group of tubes having vertically 
disposed sections between the tubes of the first 
named group and with lugs thereon engaging the 
tubes of the first named group. 

2. In a heat transfer device, a Casing, a group 
of fluid containing tubes located interiorly of the 
casing and supported by members disposed at 
right angles thereacross by means of metallic 
members in good thermal contact therewith, and 

15 
fluid connections to said supporting members and 
tubes providing a flow in parallel of the same fluid 
through the tubes and supporting members. 

3. In aheat transfer device, a pair of headers, a 
tubular fluid conduit-element having its end por 

20 
tions connected to said headers and having Sub 
stantially horizontal superposed portions exposed 
in operation to a high temperature heating med 
'ium, and a second tubular fluid conduit element 
connected to one of said headers and having a 

30 
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40. 

substantially vertical portion adjacent the super 
posed portions of said first mentioned element 
and having a supporting connection with each of said superposed portions. 

4. In a heat transfer device, 
tubular fluid conduit element having its end por 
tions connected to said headers and having hor izontally arranged superposed portions exposed in 
operation to a high temperature heating medium, 
a second tubular fluid conduit element connected 
to one of said headers and having a substantially 
vertical portion adjacent the superposed portions 
of said first mentioned element and having a Sup 
porting connection with each of said superposed 
portions and means for supporting said second 
mentioned element at a level above the level of the 
horizontal portions of, said first mentioned ele 
ment. W 

5. In a heat transfer device, a pair of headers, 
a tubular fluid conduit element having its end 
portions connected to said headers and having 

45 
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horizontally arranged superposed portions ex 
posed in operation to a high temperature heating 
medium, a second tubular fluid conduit element 
exposed in operation to said high temperature 
heating medium and having a substantially ver 

stical portion adjacent to and intermediate the 
length of the superposed portions of said first 
mentioned element and having a supporting con 
nection with said first mentioned element at 
vertically spaced points and means for support 
ing, said second mentioned element at a level - 
above the level of the horizontal portions of said 
first mentioned element. - . - 

6. In a heat transfer device, inlet and outlet 
headers, a tubular fluid conduit element having 
its end portions connected to said headers and 
having horizontally arranged intermediate looped 
portions exposed in operation to a high tempera 
ture heating medium, a second tubular fluid con 
duit element connected to said headers and having 
horizontal portions adjacent the horizontal por 
tions of said first mentioned element, vertical 
plates secured to the horizontal portions of said 
second mentioned element and engaging the hori 
zontal portions of said first mentioned element, 
a displacement body in the horizontal portions 
of said second mentioned element and arranged 
to increase the fluid velocity therethrough, and 
means for supporting said second mentioned ele 
ment. ' 

75. 7. In a heat transfer device, a group of par 

a pair of headers, a 

2,088,077. 
allel looped tubular fluid conduit elements have 
ing vertically spaced horizontally arranged por 
tions exposed in operation to a high tempera 
ture heating medium, a tubular fluid conduit ele 
ment having a horizontal tube supporting por 
tion extending transversely of and intermediate 
the horizontal portions of said group of elements, 
vertical plates secured to the upper and lower 
sides of said horizontal portion of said second 
element and respectively supporting the verti 
cally spaced horizontal portions of said group of 
elements, and means for supporting said second 
element. 

8. In a heat transfer device, a pair of inlet 
and outlet headers, an intermediate header po 
sitioned between said inlet and outlet headers, 
a tubular fluid conduit element having its ends 
connected to said inlet and intermediate headers 
and having horizontally arranged intermediate 
portions exposed in Operation to a high tempera 
ture heating medium, a second tubular fluid con 
duit element having its ends connected to said 

, intermediate and outlet headers and having hori 
zontally arranged intermediate portions exposed 
to said high temperature heating medium, a third 
tubular fluid conduit element having its ends con 
nected to said inlet and intermediate headers and 
having a substantially vertical portion in support 
ing engagement with the intermediate portions 
of said first and second conduit elements, and 
means for supporting the vertical portion of said 
third element. 

9. In a heat transfer device, a bank of tubu 
lar fluid conduit elements having vertically 
spaced horizontally arranged portions exposed in 
operation to a high temperature heating medium, 
one of said conduit elements having a vertical 
portion extending transversely of the horizontal 
portions of an adjacent element and supporting 
the same, and means for supporting the vertical 
portion of said supporting conduit, element. 

20 
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10. In a heat transfer device, a plurality of . 

vertically spaced rows of tubular fluid conduit 
elements having horizontally arranged portions 
exposed in operation to a high temperature heat 
ing medium, tubular elements in one of said rows 
having vertical portions extending transversely 
of the horizontal portions of elements in the re 
maining rows and supporting the same, and 
means for supporting the vertical portions of said 
supporting elements. 

11. Fluid heating apparatus comprising a hori 
Zontally extending return bend tube having its 
looped portion arranged in a vertical plane, a 
fluid cooled support for said tube comprising a 
vertically extending, supporting tube positioned 
alongside said return bend tube and extending 
past successive horizontal portions of said tube, 
and means for supporting said horizontal tube 
portions at vertically spaced points along said 
supporting tube. 

12. Fluid heating apparatus comprising a 
group of horizontally extending return bend tubes 
having their looped portions arranged in verti 
cal planes, fluid cooled supports for said tubes 
comprising suspended vertically extending sup 
porting tubes positioned between adjacent tubes 
of said group and extending past successive hori 
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zontal portions of each of said group tubes, and 
means for suporting said horizontal tube por 
tions at vertically spaced points along said sup 
porting tubes. . . 

13. Fluid heating apparatus comprising in 
combination a main set of tubes arranged for 
a fluid flow in parallel therethrough, some of said 

70 
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rOWS, and means for Supporting said horizontal 
tube portions at vertically spaced points along 

35 
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tubes extending transversely across the remain 
ing tubes, and supporting means carried by said 
transversely extending tubes and directly engag 
ing other tubes to effect their support. 

14. Fluid heating apparatus comprising in 
combination a main set of return bend tubes 
arranged for a fluid flow in parallel therethrough, 
some of said tubes extending transversely across 
the remaining tubes, and supporting means car 
ried by said transversely extending tubes at ver 
tically spaced points and directly engaging the 
under sides of other tubes to effect their Support. 

15. Fluid heating apparatus comprising a head 
er, a row of horizontally extending return bend 
tubes connected to said header and having their 
looped portions arranged in vertical planes, other 
tubes connected to said header and arranged to 
extend vertically past successive horizontal por 
tions of said return bend tubes, and means for 
Supporting said horizontal tube portions at ver 
tically spaced points along said vertically ex 
tending tubes. 

16. Fluid heating apparatus comprising a head 
er, nested rows of horizontally extending return 
bend tubes connected to said header and having 
their looped portions arranged in vertical planes, 
other tubes connected to said header and bent 
to extend vertically past successive horizontal 
portions of the return bend tubes in said nested 

said bent tubes. 
17. A fluid heater comprising heat transfer 

surface including vertically spaced horizontally 
extending tube portions and other tube portions 
extending vertically across the horizontally ex 
tending tube portions, means for passing the 
same heat absorbing fluid through all of said tube 
portions, and means at vertically spaced points 

5 
on said vertically extending tube portions for 
supporting said horizontally extending tube por 
tions. 

18. In a heat transfer device, a pair of headers, 
a tubular fluid conduit element having its end 
portions connected to said headers and having 
horizontally arranged Superposed portions ex 
posed in Operation to a high temperature heat 
ing medium, a second tubular fluid conduit ele 
ment connected to at least one of Said headers 
and having a Substantially vertical portion ad 
jacent the superposed portions of said first men 
tioned element and having a supporting con 
nection with each of Said Superposed portions. 

19. A fluid heater comprising a header, a group 
of horizontally extending return bend tubes con 
nected to Said header, a second header extending 
transversely of Said return bend tubes adjacent 
the return bend ends thereof, conduit means 
connecting said Second header to said first header, 
and a hanger member suspended from said sec 
ond header and in supporting engagement With . 
Said return bend tubes adjacent the return bend 
ends thereof. 

20. A fluid heater comprising a casing, a pair 
of headers, a group of horizontally extending 
return bend tubes within said casing and having 
their opposite ends connected to said headers, 
a third header having its ends supported by said 
casing and extending transversely of Said tubes 
above and adjacent the return bend ends thereof, 
conduit means separately connecting said third 
header to at least one of said first mentioned 
headers, and a hanger plate suspended from said 
third header and in supporting engagement with 
said return bend tubes adjacent the return bend 
ends thereof. 
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