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My invention relates to fluid heaters. 
Heater's Or economizers are in common use for 

preheating feed water for boilers. It is the prin 
cipal object of my invention to provide a type 

5. Of heater well adapted for this purpose and pos 
Sessing a variety of advantages over the ordi 
nary form of economizer. However, I do not limit 
the use of my invention to the field of economiz 
6er:S. 

10. In order that my invention, together with its 
objects and advantages, may be fully and readily 
understood, I will now describe in detail and in 
connection with the accompanying drawings, an 
economizer arrangement within my invention. In 

15 the drawings, 
Fig. 1 is a sectional elevation through a boiler 

having an economizer connected thereto. 
Fig. 2 is a section of a tube bundle along the 

line 2-2 of Fig. 1 looking in the direction of the 
20 arrows. 

Fig. 3 is a fragmentary view of a portion of one 
of the tubes shown in Fig. 2. 
The arrangement illustrated in Fig. 1 comprises 

a boiler 10 of known type having an outlet or off 
25 take fue 12 for furinace gases which have passed 

the boiler Surface. The offtake flue 12 is shown 
as having a portion leading off in a horizontal 
direction and then turning at right angles to its 
initial direction to form a vertical portion. The 

30 angle in the fue 12 is indicated at 14. For pre 
heating feed water and for further abstracting 
heat from the gases, I have provided an econ 
Onizer 16 which includes a header 18 and an 
L-shaped tube bundle 20 which connects the 

35 header 8 with the header 22. A pipe 24 is 
provided also for conducting fluid from header 22 
into the boiler proper. The tubes of bundle 20 
are shown as parallel and of Smali diameter so 
that the fluid passing therethrough is divided 

40 into a large number of Small streams. Each of 
the tubes in bundle 20 has a horizontal portion 
and a vertical poition. So that the bundle as a 
whole has an angle at 26 diagonally across the 
flue 12 from the angle 14 in the wall of the flute. 

i5 Fluid to be heated therefore flows into the hori 
ZOntal portion of bundle 20 from header 18 and 
out of the vertical portion of the bundle 20 to 
header 22. Further, as will be seen, the bundle 
20 is so arranged that its vertical portion lies 

50 Substantially at right angles to the horizontal 
portion of fue 12 and its horizontal portion lies 
Substantially at right angles to the vertical por 
tion of flute 12, the gases flowing first across the 
Outlet leg and then across the inlet leg of the 

55 bundle. The bend in the offtake flue 12 there 

fore lies within the tube bundle 20 So as to econ 
Omize Space and head room, an angle Such as that 
shown at 14 being a common feature in offtake 
flues to connect the flue up to either an econo 
nizer Or an air heater, 60 

It is a common practice at present to provide 
the tubes of economizers with means increasing or 
extending their outer Surfaces as compared to 
their inner Surfaces. In FigS. 2 and 3, I have 
illustrated portions of the economizer shown in 65, 
Fig. 1 on an enlarged Scale. So as to show the 
adaptability of my arrangement to the use of ex 
tended surfaces. However, I do not limit myself 
to tubes having extended surfaces, the particular 
arrangement of extended surfaces illustrated be- 70 
ing merely that now preferred by me but forming 
no part of my invention. 
In the arrangement shown in Fig. 1, more 

Over, have illustrated a second tube bundle 28 
having an inlet header 30 and an inlet pipe 32 75 
for conducting fluid to the header 30. Tube 
bundle 28 is arranged. So as to conduct the fluid 
from header 30 into header 18. Tube bundle 28 
is similar to tube bundle 20, the tubes in the bun 
die 28 merely being inverted as compared to 80 
thOSe in bundle 20, So that header 30 lies di 
rectly beneath header 22. Tube bundle 28 like 
Wise has a horizontal portion and a vertical por 
tion, the horizontal portion of tube bundle 28 
lying across the vertical portion of the flue 1285 
adjacent the horizontal portion of tube bundle 
20. If tube bundle 28 is employed, however, it 
necessitates the use of a second angle 34 in the 
casing of the fue 12 so as to provide a second 
horizontal portion of such fue in which the 90. 
gases travel at right angles to the vertical por 
tion of tube bundle 28. I do not, however, limit 
myself to employing two tube bundles of the type 
illustrated, as I may use either one tube bundle 
or more than two as desired. Moreover, I may 95. 
employ one or more tube bundles such as those 
employed in the economizer 16 in connection 
with an economizer having units of Ordinary 
form or in connection with an air heater. 
An economizer having the L-shaped tube bun- 100 

dle illustrated and described herein possesses a 
number of advantages as compared to the or 
dinary economizer arrangement. The tube bun 
dle of Such shape cannot become steam bound 
and therefore it is adapted for use as part of a l05 
Steaning economizer and can supply water to 
the boiler at any desired temperature. More 
Over, the L-shaped tube bundle provides a maxi 
mum of flexibility and expansion, a small depth 
of Section allowing easy cleaning and inspection, 110 
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and is adaptable to low headroom. By using 
tubes of Small diameter the L-shaped tube bun 
dle results in a low construction Weight, pro 
Wides more contact Surface for Water and there 
fore less dead center Water, and reduces the diffi 
culty of maintaining tight joints because of less 
change in diameter of the tubes with changes in 
temperature caused by changing temperatures 
of Water and gases. Furthermore, one leg of 
the L-shaped bundle Inay be made longer than 
the other thereby providing a gas channel whose 
cross section converges in the direction of gas 
flow to remain the gas Velocities constant 
through the economizer. 
What I claim is: 
1. A heater having a tube bundle two portions 

of which form a pronounced angle, and means 
for directing a stream of heating gases first 

acroSS One portion of Said bundle and then across 
the other and approximately at right angles to 
the lengths of the two tubes of Such portions. 

2. The combination of a gas fue having a pro 
noUnced angle therein and a fiuid heater hav 
ing a tube bundle extending twice across such 
fiUe and fOrming a pronounced angle lying di 
agonally opposite Said angle of the flue. 

3. An economizer having a Substantially L 
shaped tube bundle arranged with one leg hori 
ZOntal and the other vertical, means for passing 
feed Water into the Said horizontal leg and out 
of said vertical leg, and means for conducting 
heating gases first acroSS the Wertical leg of Said 
bundle and then acroSS the horizontal leg 
thereof. 
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