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To all whom it may concern; 
Be it known that I, ARTHUR D. PRATT, a 

citizen of the United States, residing at New 
York city, borough of Manhattan, in the 
county of New York and State of New 
York, have invented certain new and use 
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more banks of tubes either straight through 
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ful Improvements in Superheater - Boilers, 
of which the following is a specification. 
My invention relates to superheater boil 

ers, and more particularly to that form of 
water tube boiler in which there are two or 

out their length or with curved or bent ends, 
and which extend vertically or in a verti 
cally inclined direction. 
For the purpose of illustrating one appli 

cation of my invention I have shown it in 
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connection with a boiler of standard con 
struction, the 'drawing being a vertical lon 
gitudinal section through the upper part of 
the boiler. 

Referring to the drawing, the numerals 1 
and 2 designate upper transverse steam and 
water drums connected by banks of tubes 3 
and 4 with transverse mud drums, not 
shown. The bank 3 comprises a row of 
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tubes 5, and the bank 4 a row of tubes 6, the 
tubes of both of said rows being curved or 
bent at their ends to enter the drums ra 
dially. Supported between the tubes 5 and 
6 is a baffle 7. The gases from the furnace 
are directed through the uptake pass in 
which the tubes 3 are located, across the top 
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drum 2. 
ed by a pipe 19 so that the steam from drum 

- of said baffle, one in the uptake pass and the 

of baffle 7 and then through the downtake 
pass, in which the tubes 4 are located, to the 
stack outlet. Bafile shelves 8 and 9 direct 
the gases along and across the water tubes. 
The drums 1 and 2 may be connected by 
the usual pipes 10 and 11. 

Between the banks of tubes I place a su 
perheater comprising two sets of U-shaped 
tubes 12 and 13 with their legs extending 
upwardly above the top of the baffle 7, the . 
tubes 12 being in the uptake pass and the 
tubes 13 in the downtake pass. The tubes 
12 are expanded into cross boxes 14 and 15, 
and the tubes 13 into cross boxes 16 and 17. 
These boxes preferably extend through the 
side walls, and the box 16 is connected by 
pipe 18 with the steam space of the rear 

The boxes 17 and 14 are connect 

2 enters box 16, and passes upwardly 
through the right hand legs and down the 
left hand legs of tubes 13 to box 17, through 

the connecting pipe 19 to box 14, upwardly 
through the right hand legs and down 
Wardly through the left hand legs of tubes 
12 tº box. 15, and thence out through con 
nection. 20. It will be seen from this that 
the steam is first passed through the section 
of the Superheater where the gases are rela 
tively cool, and then into a section where the 
itemperature is relatively high. Although 
in both sections of the superheater the steam 
travels both in the same direction and in a 
direction opposite to that of the other of 
the gases, the general flow of the steam is 
from the coolest to the hottest 
boiler. That is, boxes 16 and 17 are in the 
coolest part of the boiler, and the boxes 14 
and 15 in the hottest part, the steam leav 
ing by a connection from the latter box. It 
will also be observed that the steam flows 
from box 16 in a direction opposite to the 
direction of flow of the gases through the 
downtake pass, and flows to the outlet box 
15 in a direction opposite to that of the di 
rection of flow of the gases in the uptake 
pass. That is, the steam flows through the 
incoming legs of tubes 13, and the outgoing 
legs of tubes 12, 
flow of the gases. 
By the method above described, it will be 

seen that the principle of counterflow of 
steam and gases which is used successfully 
in separately fired superheaters is carried 
out to an extent greater than is possible in 
other superheaters integral with a boiler, 
and a resulting high superheater efficiency 
will be secured. This arrangement of the 
Superheater tubes enables me also to obtain 
a higher degree of superheat than has been 
possible heretofore with this form of boiler. 
What I claim and desire to secure by Let 

ters Patent of the United States is:- 
1. A superheater boiler having two banks 

of tubes, a baffle between the banks, and a 
superheater comprising two connected sets 
of U-shaped tubes, said sets being on oppo 
site sides of said baffle, one in the uptake 
pass and the other in the downtake pass. 

2. A superheater boiler having two banks 
of tubes, a baffle between the banks, and a 
superheater comprising two connected sets 
of U-shaped tubes with their legs directed 
upwardly, said sets being on opposite sides 

other in the downtake pass. 3. A superheater boiler having two banks 

part of the 

counter to the direction of 
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uptake and downtake 

of tubes, a baffle between the banks forming 
uptake and downtake passes for the gases, a 
Superheater comprising two connected sets 
of U-shaped tubes, one set being in the up 
take pass and the other in the downtake 
pass, and inlet, and outlet connections for the 
superheater whereby the inlet and outlet 
flow of the steam is in a direction opposite 
the direction of flow of the gases. 

4. A superheater boiler having two banks 
of tubes, a baffle between the banks forming 

passes for the gases, 
U-shaped superheater tubes located in both 

::: : passes, boxes into which the legs of the su 
perheater tubes are expanded, a steam inlet 
connection to one of the boxes in the down 
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take pass, a steam outlet from one of the 
boxes in the uptake pass, and a connection 
between the other two boxes one in the up 
take pass and the other in the downtake 

SS. 
p 5. A superheater boiler having two banks 
of tubes, a baffle between the banks forming 
uptake and downtake passes for gases, a 
superheater comprising two connected sets 
of U-shaped tubes, one set being in the up 
take pass and the other in the downtake 
pass, said superheater sections being so ar 
ranged that the steam enters the section in 

30 the downtake pass in the direction opposite 
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to the flow of the gases in the downtake pass, 
and leaves the section in the uptake pass in 
a direction opposite to the flow of gases in 
the uptake pass. 

6. A superheater boiler having two banks 
of tubes, each bank including an inner row 
of tubes having their ends bent and sep 
arated from the main body of the bank, a 
baffle between the said rows of bent tubes 
forming uptake and downtake passes for 
the gases, a superheater comprising two con 
nected sets of U-shaped tubes one set being 
in the uptake pass in the space between the 
main body of the bank of tubes and its inner 
row of tubes, and the other section being 
in the downtake pass in the space between 
the main body of tubes and its inner row 
of bent tubes, boxes into which said super 
heater tubes are expanded, and a steam 
inlet to one of the boxes in the downtake 
pass and a steam outlet connection from One 
of the boxes in the uptake pass. 

In testimony whereof I have hereunto 
signed my name in the presence of two sub 
scribing witnesses. 

ARTHUR D. PRATT. 
Witnesses: 

E. P. TcRRY, 
JoHN A. W. Dixon. 
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