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To all whom it may concern: 
Be it known that I, ALFRED CoTTON, a citi 

Zen of the United States, residing at St. 
Louis, Missouri, have invented a certain new 
and useful Improvement in Stean Super 
heaters, of which the following is a full, 
clear, and exact (lescription, such as will en 
able athers skilled in the art to which it 
appertains to make and use the saille. 
This invention relates to steam super 

heaters. 
One object of my invention is to provide 

a steam superheater that will produce the 
amount of superheat desired with a moder 
ate amount of heating surface and which 
is so constructed that the degree of super 
heat can be accurately controlled. 
Another object is to provide a superheater 

boiler of novel construction, in which the 
superheater is easily accessible from the out 
side of the boiler, both for cleaning and for 
renewal of the superheater elements. 
Another object is to provide a water tube 

boiler having a superheater chamber whose 
walls are supported in a novel manner that 
simplifies and reduces the cost of construct 
ing the boiler. 
Another object is to provide a front wall 

construction for, water tube boilers that 
makes it possible to obtain a relatively large 
combustion chamber without the use of co 
plicated arches or a suspended roof for the 
furnace of the boiler. 
And still another object is to increase the 

heating surface of a water tube boiler with 
out having a relatively great heat loss 
through the front wall of the boiler. Other 
objects and desirable features of my inven 
tion will be hereinafter pointed out. 
To this end I have devised a superheater 

that comprises a chamber arranged in com 
munication with a combustion chamber, a 
steam superheater in the chamber of the 
superheater, and a means separate and dis 
tinct from the superheater in said chamber 
for producing a vigorous draft or current 
of hot gases over the superheater. When 
my invention is embodied in a water tube 
boiler, as herein shown, the superheater 
chamber is preferably arranged between the 
combustion chamber and the front wall of 
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the boiler in communication with said co 
bustion chamber, and the means for iro 
ducing a vigorous draft or current of hot 
gases through said superheater channer ("on 
sists of water tubes which cause the gases 
that enter the superheater chamber to cool 
rapidly and become of much arreater density 
than the hot gases in the contrustion chan 
ber. The water tubes just referred to that 
are arranged in the superheater chaliber co 
operate with other water tubes arranged in 
the combustion chamber of the boiler to 
form an auxiliary water circulating path 
that is outside of the main water circulating 
path of the boiler, and said auxiliary water 
tubes are preferably used to support the 
front wall of the boiler and the waii (r 
baffle which separates the superheater chani 
ber from the combustion chamber. 
herein illustrated my invention embodied in 
a boiler of the type disclose in my pending 
application Serial No. 366.286, filed March 
16, 1920, which is provided with four banks 
of upright water tubes, but I wish it to he 
understood that my invention is applicable 
to various other types of water tube boilers 
such as the Stirling, Ladd, Badenhausen and 
Connelly boilers now in general use. 
The figure of the drawings is a vertical 

longitudinal sectional view of a water tube 
boiler constructed in accordance with my 
invention. 

Referring to the drawings, A, B and C 
designate the elevated steam-and-water 
drums of an upright, bent tube boiler. I) 
designates the usual mud drum and 1. 2, 3 
and 4 designate four banks of upright water 
tubes that co-operate with said mul dru 
and steam-and-water drums to form the 
main water circulatory path of the boiler. 
The boiler can be provided with any suitable 
system of baffling for causing the gases to 
circulate over the tube banks, but it is pref 
erable to arrange a baffle E at the rear side 
of the front bank 1 So as to cause the gases 
to flow upwardly through the combustion 
chamber F, as indicated by the single headed 
arrows in the drawing. 
The boiler comprises a superheater cham 

her G that is equipped with a superheater 
H, and in the form of Iny invention herein 
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illustrated said superheater chamber is ar 
ranged at the front side of the boiler and 
is formel by the front wall 5 of the boiler 
setting, and a la?tle or partition wall 6 that 
separates the superheater chamber G from 
the combustion chamber F. said baffle 6 
having gas inlet openings 6 at the upper 
end of same that establish direct communi 
cation setween the superheater chamber and 
the constion chamber. At the lower end 
of the superheater chamber are gas outlets 
or discharge openings 6 formed preferably 
in the lower end portion of the baffle 6. In 
order to produce a vigorous down draft 
through the superheater chamber G and also 
increase the heating surface of the boiler, 
I have provided the boiler with an auxiliary 
water circulatory systein composed of a bank 
of water tubes arranged inside of the 
superheater chamber, a bank of tubes 8 ar 
range inside of the combustion chamber F 
and a water drum 9 connected to the lower 
ends of the tubes 7 and 8 and arranged pref 
erably just allove the arch 10 over the stoker 
or other firing apparatus of the boiler, the 
uper ends of the tules 7 and 8 being con 
nected with the front steam-and-water drum 
\ of the oiler when tle boiler is of the type 
herein shown. It is inmaterial, however, 
so far as my broad idea is concerned, what 
articular portion of the boiler the upper 

ends of the tules 7 and 8 are connected with, 
so long as they are tapped onto the main 
water circulatory syster of the boiler in such 
a way as to insure water circulating through 
said tubes when the boiler is in operation. 
The front wall 5 of the boiler setting is pref 
erally supported by the bank of tubes 7, 
and the la?tle or partition 6 that forms the 
inner wall of the superheater chamber G 
is referally supported by the bank of tubes 
S. A liner 11 is provided for controlling 
the exit of the gases from the superheater 
chamber, and while it is immaterial what 
articular type of superheater is used, I pre 

fer to equil the boiler with a superheater 
II which comprises headers 12 arranged on 
the outside of the boiler setting. 
When the boiler is in operation some of 

the gases that circulate upwardly through 
the constion chamber F enter the super 
heater chamter (i through the opening 6 
at the upper end of said chamber, and upon 

in r in contact with the water tubes 7 in 
sail superleater chamber, will cool rapidly 
an ecline of much greater density than 
the hot gases in the combustion chamber F. 
A sillion or negative chimney effect is 
the rely ridiaced, which causes a vigorous 
low raft or current of hot gases through 
the superheater chamber. The superheater 
elements within saic challer are therefore 
expose to a rapid flow of lot gases which 
have entered the upper end of said chamber 
from the combustion charuber, and which, 
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after circulating over the Superheater, re 
turn to the combustion chamber through the 
exit 6 at the lower end of the superheater 
chamber, the damper 11 making it possible 
to control the return of the cool gases to the 
combustion chamber, and thereby regulate 
the degree of Superheat attained. The two 
banks of tubes 7 and S, together with the 
water drum 9, provide a circulatory ath 
independent of the main water circulatory 
path of the boiler but sharing the front 
steam - and - water drum \ with the main 
water circulatory path, the inner bank of 
tubes 8 constituting an upcomer bank that 
is subjected to radiant heat and the outer 
bank constituting a downcomer bank that 
is subjected mainly to convected heat. 

In view of the fact that the mean tempera 
ture of the gases in the superheater cham 
ber G is much less than the temperature of 
the gases in the conibustion chamber I, much 
less heat will le lost through the front wall 
of the boiler than would be the case if no 
challer were interposed between the front 
wall of the boiler setting and the combustion 
chamber. Moreover, as the gases which leave 
the Superheater chamber re-enter the main 
body of gases in the combustion chamber 
and pass over the boiler heating surface, said 
gases are thereby finally reduced to a lower 
temperature than the usual temperature of 
Yases leaving a superheater, thus increasing 
the efficiency of the boiler. Owing to the 
vigorous down draft through the super 
heater chamber and anong the down-comer 
tubes 7 in said chamber, the heating surface 
of these tubes is very effective, and ac 
cordingly, said tubes form a valuable addi 
tion to the heating surface of the loiler 
without increasing the floor space required 
for the boiler. The upcorner tubes 8 of the 
auxiliary water circulatory path may be sub 
stantially vertical when floor space is very 
Valuable. but when said tibes are inclined 
downwardly and forwardly from the front 
steam-and-water drum A of the boiler, as 
herein shown a considerable addition to the 
volume of the connbustion chamber F is ob 
tained and this improves the conblastion and 
increases the efficiency of the boiler. As the 
superheater H is not exposed to radiant heat, 
it will not deteriorate or burn out rapidly. 
and as the header's 12 of the superheater are 
arranged outside of the Superheater chamber 
in an accessible position at the front of the 
boiler, the superheater elements may be re 
placed very easily from the outside of the 

boiler. 
I am aware of the fact that a water ture 

oiler has heretofore leen levised in which a 
superheater is arranged in a chamler located 
etween the combustion chamber an it the 

front wall of the boiler setting, but in said 
prior boiler the flow of the gases through 
the superheater chamber is dependent upon 
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the small amount of cooling of the gases 
by the superheater elements. Consequently, 
as very little cooling of the gases can be ef 
fected by the superheater elements, very lit 
tle siphon or negative chimney effect is ob 
tained. En fact, the gas circulation through 
a superheater chamber that ise uipped 
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merely with a superheater is very sluggish 
as compared with the vigorous circulation 
through the superheater chamber of my im 
proved boiler, caused by the bank of water 
tubes 7 in said superheater chamber. In 
the prior boiler just referred to the wall 
between the combustion chamber and the 
superheater chamber is of the self-support 
ing type, and as it is exposed to hot gases 
on both sides, it deteriorates rapidly. In 
my boiler the wall or baffle 6 that separates 
the combustion chamber from the super 
heater chamber is supported throughout its 
entire area by a bank of water tubes 8, and 
accordingly, it is very substantial and rigid. 
This, coupled with the fact that my boiler 
has an extra tube bank which does not in 
crease the floor space required for the boiler 
and is provided with a relatively large com 
bustion chamber, makes my boiler a de 
cided improvement on prior boilers of the 
kind in which a superheater chamber at the 
front side of the boiler is merely equipped 
with a superheater. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is: 

1. In a water tube boiler, the combination 
of a combustion chamber, a superheater 
chamber E. with a superheater, means 
for establishing communication between said 
combustion chamber and the upper end of 
said superheater chamber, and means within 
said superheater chamber, separate and dis 
tinct from said superheater, for cooling the 
gases and causing them to flow downwardly 
through said chamber, thus inducing hot 
ases to enter said superheater chamber 
rom the combustion chamber and flow 
downwardly through said chamber, at a high 
rate, over the superheater therein. 

2. A water tube boiler provided with a 
superheater chamber arranged in such a 
manner that gases will enter the upper end 
of same from the combustion chamber, 
circulate downwardly through said chamber 
and then return to the combustion chamber, 
a superheater in said superheater chamber, 
and water tubes in said superheater cham 
ber that cool the gases and cause a rapid 
down flow of hot gases through said super 
heater chamber. 

3. A water tube boiler provided with an 
upright superheater chamber arranged so 
that gases from the combustion chamber 
of the boiler - will enter the upper end of 
same, circulate downwardly through said 
superheater chamber and then return to the 

combustion chamber, a superheater in said 
superheater chamber, and water tubes in 
said superheater chamber that form part of 
the heating surface of the boiler and which 
cause the gases that enter said chamber to 
rapidly cool, contract and become of much 
greater density than the hot gases of the 
combustion chamber. 

4. A water tube, boiler provided with a 
combustion chamber, an upright superheater 
chamber provided at its upper end with an 
inlet through which gases enter from the 
combustion chamber and provided at its 
lower end with an exit through which the 
gases return to the combustion chamber, a 
superheater in said superheater chamber, 
means in said superheater chamber forming 
part of the heating surface of the boiler 
that causes a rapid down draft of the gases 
over the superheater, and means for con 
trolling the return of the cool gases to the 
combustion chamber. 

5. A water tube boiler of the upright tube 
type having a front wall, a superheater 
chamber interposed between said front wall 
and the combustion chamber of the boiler, a 
superheater in said superheater chamber, 
and water tubes in said superheater chamber 
that support the front wall of the boiler. 

6. A water tube boiler of the upright tube 
type provided with a front wall, a baffle or 
partition that co-operates with said front 
Wall to form a superheater chamber, a su 
perheater in said chamber, and water tubes 
in the superheater chamber and the combus 
tion chamber that support said front wall 
and said baffle. 

7. A water tube boiler having a main 
Water circulatory path, a superheater cham 
ber arranged so that gases from the com 
bustion chamber will enter same, circulate 
downwardly therethrough and then return 
to the combustion chamber, a superheater in 
said superheater chamber, and an auxiliary 
water circulatory path comprising water 
tubes in the superheater chain her through 
which the water flows in one direction and 
also water tubes in the combustion cham 
ber through which the water flows in the 
opposite direction. 

8. In a water tube boiler of the upright 
tube type, the combination of a combustion 
chamber, a superheater chamber arranged 
outside of the path of the gases flowing 
through said combustion chamber and pro 
vided at its upper and lower ends with open 
ings that permit gases to pass from said 
combustion chamber into said superheater 
chamber, circulate downwardly through 
same and then return to the combustion 
chamber, a superheater in said superheater 
chamber, and an auxiliary water circulatory 
path through which water flows in opposite 
directions comprising water tubes in said 
Superheater chanber that cool the gases and 
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cause a down draft through said superheater 
?h;anber. 

9. In a water tube boiler of the upright tube 
type, a combustion chamber, a superheater 
hamber, a baffle that separates said cham 
tiers and provided at its upper and lower 
ends with gas inlets and outlets, respec 
rives, that establish communication between 
-i il chambers, a complete auxiliary water 

: circulatory path through which water flows 
it) opposite directions comprising water 
les in sail ombustion chamber arranged 

; it sicle of the main path of the gases flow 
in through same and serving as a support 
ing means for said baffle, a superheater in 
sail superheater chamber, and water tubes 
in said superheater chamber that form part 
of said auxiliary circulatory path and which 
'ause a clown draft through said superheater 
hamler by cooling the gases that enter said 
superheater chamber. 

i (). In a water tube boiler of the upright tube 
type, a combustion chamber, a superheater 
hamber, a baffle that separates said cham 
bers and provided at its upper and lower 
ends with gas inlets and outlets, respec 
tively. that establish communication be 
tween said chambers, upcomer water tubes 
in said combustion chamber forming part of 
an auxiliary water circulatory path and ar 
ranged outside of the main path of the gases 
ilowing through the combustion chamber, a 
superheater in said superheater chamber, 
downcomer water tubes in said superheater 

forming part of said auxiliary 
water circulatory path, that cause a down 
craft through the superheater chamber by 
cooling the gases that enter said superheater 
chamler, and means to control the flow of 
gases from said superheater chamber back 
to said combustion chamber. 

11. A water tube boiler of the upright 
tube type provided with an elevated drum 
forming part of the main water circulatory 
path of the boiler, an auxiliary water circu 
latory path comprising a lower water drum 
arranged at the front side of the boiler, a 
tank of upflow tubes leading from said 
lower drum to said elevated drum and ar 
ranged so that they will be exposed to the 
radiant heat of the gases in the combustion 
chan her and a bank of downflow tubes ar 
ranged in front of said bank of upflow tubes 
and having their opposite ends connected 

3 to said drums, a baffle supported on said 
iiank of upflow tubes, a wall supported on 
aid bank of downflow tubes and co-operat 
ing with said baffle to form a superheater 
chamber, said baffle having gas inlets at its 
upper and gas outlets at its lower end which 
establish communication between said super 
heater chamber and the combustion chamber 
of the boiler, and a superheater in said su 
perheater chamber. 

12. A water tube boiler of the upright tube 

1,463,547 

type provided with a combustion chamber 
that converges towards its upper end, a super 
heater chamber arranged between said com 
bustion chamber and the front wall of the 
boiler setting and having an inlet at its up 
per end through which gases enter from the 
combustion chamber and an exit at its lower 
end through which the gases return to the 
combustion chamber, a superheater in said 
Superheater chamber, and downcomer water 
tubes in sail superheater chamber that form 
part of the water heating surface of the 
boiler and which cool the gases that enter 
the Superheater chamber and thus cause a 
vigorous down draft of the gases through 
the superheater chamber. 

13. A water tube boiler, comprising a 
front steam-and-water drum that forms part 
of the main water circulatory path of the 
boiler, a lower drum arranged at a point 
in advance of said steam-and-water drum 
and forming part of an auxiliary water 
circulatory path, a bank of downcomer 
tubes and a bank of upcomer tubes form 
ing part of said auxiliary circulatory path 
and connected at their upper and lower 
ends to said steam-and-water drum and to 
said lower water drum, respectively, a front 
wall for the boiler setting supported by one 
of said banks of tubes, abaffle supported by 
said other bank of tubes and co-operating 
with said front wall to form a superheater 
chamber which communicates at its upper 
and lower ends with the combustion cham 
ber at the rear side of said baffle, and a superheater arranged in said superheater 
chamber. 

14. A steam superheater, comprising a 
superheater chamber, means for establishing 
communication between the upper end of 
said superheater chamber and a combus 
tion chamber, a superheater in said super 
heater chamber, and means inside of said 
superheater chamber, separate and distinct 
from the superheater therein, for cooling 
the gases and causing them to flow down 
wardly through said chamber, thus induc 
ing hot gases to enter the upper end of said 
superheater chamber from the combustion 
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chamber and circulate rapidly down through 115 
same over the superheater. 

15. A steam superheater, comprising a 
chamber arranged in such a way with rela 
tion to a combustion chamber that gases will 
pass from the combustion chamber into the 
upper end of said superheater chamber, cir 
culate downwardly through same and then 
return to the combustion chamber, a super 
heater in said superheater chamber, and 
downcomer water tubes in said superheater 
chamber that cool the gases and cause a 
rapid downflow of hot gases through said 
superheater chamber. w 

16. A steam superheater, comprising a 
chamber arranged in such a way with rela 
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tion to a combustion chamber that gases chamber that cool the gases and cause a 
will pass from the combustion chamber into rapid downflow of hot gases through said 
the upper end of said superheater chamber, superheater chamber, and means for control- 10 
circulate downwardly through same and ling the return of the cool gases to the com 

6 then return to the combustion chamber, a bustion chamber. 
superheater in said superheater chamber, 
downcomer water tubes in said superheater ALFRED COTTON. 


