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Application October 22, 1945, Seria No. 623,722 

(CI, 22-333) 14 Claims. 

The invention relates to a water tube boiler of 
the upright type. 
A general purpose is to provide an upright boiler 

which is so constructed that a truly free ConVeC 
tion circulation is assured therein. 
Another object is to provide an improved boiler 

having both the head chamber and down foW 
tubes therefrom outside of the heat eXchanging 
2Ole. 
A further object is to provide a boiler having 

its tube elements arranged for ready cleaning in 
place, and their ready replacement. 
An added object is to provide a boiler structure 

in which major expansion effects are arranged to 
take place without strain or distortion of the 
structure, and generally downwardly. 
The invention possesses other objects and fea 

tures of advantage, some of which, With the fore 
going, will be set forth or be apparent in the 
following description of typical embodiments 
thereof, and in the accompanying drawings, in 
which, 

Figure 1 is a partly sectional elevation of a boil 
er structure embodying the features of present 
invention. 

Figure 2 is a sectional plan view taken on the 
broken line 2-2 in Figure 1. 

Figure 3 is a fragmentary Section taken on an 
upright plane at the line 3-3 in Figure 2. 

Figure 4 is a partially sectional elevation of an 
Other embodiment of the boiler. 

Figure 5 is a plan view taken at the broken line 
5-5 in Figure 4. 
Figure 6 is an enlarged fragmentary section at 

6-6 in Figure 4. 
In the embodiments of Figures 1 to 3 inclusive, 

the Water and steam carrying elements of the 
boiler are provided in symmetrical relation to a 
cylindrical combustion and heat-exchange cham 
ber 7 which is provided above a gas burner 8. 
The chamber 7 is provided within a tubular in 
Sulated wall 9 comprising an Outer shell 0, an 
inner shell , and Suitable insulation f2 filling 
the space between the shells, said shells being co 
axial, and the axis thereof comprising the axis of 
Symmetry of the boiler. An upper Wall portion 
9' is stepped in Wardly, and is connected at its 
top with a flue pipe 3. 
At a level thereof below the step of the combus 

tion chamber wall 9, the Sheil is provided With 
a circumferential bead or flange 4 which is per 
manently fixed to it, and the bead f4 is arranged 
to rest upon the top of a support ring 5 encircling 
the shell below it. The ring 5 is mounted at the 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

top of a plurality of posts 6 having feet T at 55 
their bottoms for engaging a Supporting floor for 

2 
the boiler structure, said structure, except for the 
burner 8, being suspended from the support ring 
5 in Spaced relation to said supporting floor. 
The gas burner 8 is shown as independently Sup 
ported on feet 8. 
A continuous tubular member 9 providing a 

chamber 2 is carried upon the top of the support 
ring 5 outwardly of and encircling the outer 
shell of the wall 9, said member preferably be 
ing of torical outline as ShoWn. Opposed face 
portions of the ring and member are comple 
mentarily formed to provide for a centered Seat 
ing of the member on the ring and to extend about 
the Wall of the combustion chamber 7. The men 
ber 9 comprises a head element of the boiler 
from the top of which generated steam is taken 
through a delivery pipe 29, and in which a prede 
termined Water level is arranged to be automati 
cally maintained. 
As particularly illustrated in Figure 1, water 

under suitable pressure is arranged to be delivered 
to the chamber 2 of the member 9 through a 
pipe 22 having a float-controlled valve 23 inter 
posed therein, and said pipe preferably has also 
interpOSed therein a pre-heating coil 24 disposed 
Within the reduced upper portion 9 of the com 
bustion chamber wall. The pipe 22 enters the 
head member 9 at a top point thereof and ex 
tends downwardly in the chamber to a point well 
below the desired water level in the chamber. The 
control of the Water input valve 23 may be effected 
by an appropriate link-and-lever connection with 
a float-operated arm 25 extending from a float 
housing 26 mounted at the side of the member 9, 
The float chamber of the housing 26 is connected 
With the Water in the chamber 2 at a bottom 
point thereof by means of a pipe 27, and is con 
nected at its top to the Steam space of the cham 
ber by means of a pipe 27. 

If desired, a pressure-released safety valve 28 
may be provided in the pipe 2', or at Sone other 
upper point of the head member. Also, the level 
of water in the chamber 2 may be directly ascer 
tained by observing a conventional Water glass 29 
provided at the side of the member 9 and con 
nected to the chamber at points above and below 
the normal. Water level for the chamber. The in 
dicated float-controlled supply valve 23 and safe 
ty waive 28 and Water glass 29, being old and Well 
known devices in the art, Will not be further de 
Scribed herein. 

It will now be particularly noted that the cir 
culation of Water for the generation of steam. With 
the present boiler is arranged to be effected 
through downcomer and upcomer tubes or pipes 
3 and 32 respectively, with corresponding said 
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tubes connected at their bottoms to provide U 
bends comprising individual closed connections 
between bottom and upper points of the chamber 
8, as shown. Also, the connection of the tubes 3. 
and 32 to provide a U-tube connection between 
the water and steam portions of the boiler head 
is preferably such that the tubes proper may be 
straight, are disposed for their ready cleaning in 
place, and may be individually replaced Without 
requiring a dismantling of the boiler, assembly. 
As particularly shown, the tubes 3 are each 

connected between an arm of a T-connection fit 
ting 33 at its top and an arm of a double-T con 
nection fitting 34 at its bottom. Short tubes 35 
connected to the bottom of the head 9 extends 
to a connection with the stem portion of each 
fitting 33, and the upwardly directed arm of the 
latter fitting is sealedly closed by a removable 
plug 36. Each tube 32 extends between a lower 
arm of a T-connection fitting 37 and an upwardly 
directed arm of the double-T fitting 34. The stem 
portion of the T fitting 37 is connected with the 
chamber 2 of the head is by means of a nipple 
38 extending through the head Wall to discharge 
at a point above the normal water level in the 
chamber. 

It will be noted that each 37 is disposed above 
the radial shoulder provided in the Wall 9 at the 
base of the reduced wall portion 9', the arrange 
ment being such that the tube 3 extends through : 
the shoulder and along the inner face of the Wall 9 
to its connection with the T member 34 which is 
disposed below the bottom edge of the Wall. The 
upWardly directed arm of each fitting 37 is nor 
mally closed by a removable plug 39, and the 
downwardly directed arms of each double T 34 are 
normally closed by removable plugs A and 62 in 
line With the tubes 3 and 32 respectively. The 
plugs 36 and 39 and and 42 may be threadedly 
or otherwise removably retained in Sealing en 
gagement with the fitting arms which mount 
them. 

It is to be noted that a removal of the plugs 39 
and 32 of an upcomer tube 32 provides a straight 
passage in the line of the tube whereby an appro 
priate cleaning tool may be applied through the 
tube. Each connecting pipe 35 at the top of a 
downconnel tube 3 extends generally radially 
from its point of connection to the head for Such 
a distance that the line of the tube 3 paSSeS 
laterally beyond the head, and thereby facili 
tates a cleaning of this tube when the plugs 36 
and 42 aire removed from their fittings. The 
tubes 3 and 32 and the connecting pipe 35 and 
the nipple 38 may have threaded or expanded 
connections in the members which they engage, 
as may be preferred. Also, Since the tubes 3 
and 32 are straight, and are independently 
accessible, these tubes may be individually re 
placed as may be required in the Service of the 
boiler. 
By reference to the disclosure of Figures 4 to 

6, it will be noted that this embodiment differs 
prinarily from the first in that upcomer or riser 
tubes 82 and downcomer tubes 8 are connected 
at their bottoms with a torical manifold ring 84, 
and that the tubes 8 are fewer in number than 
the tubes 82; the present ratio is one to six. The 
present arrangement lacks the individual U-tube 
device of the first embodiment and is operatively 
less desirable, but has the advantage that less 
tubing Surface is exposed for possible heat losses 
Outside of the combustion chamber Wall 59. The 
connections to the ring 34 at the bottom ends 
of the tubes 8 and 82 comprise T fittingS 84 and 
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4 
84' having their downwardly directed arms re 
spectively closed by removable plugs 9 and 92 for 
tube-cleaning purposes. Because the tubes 8 
are fewer in number than the tubes 82, the effec 
tive cross-section of the flow passage jointly pro 
vided by the tubes 8 must at least equal that 
provided by the tubes 82. 
At the top ends thereof, the tubeS 8 and 82 

are respectively connected to the present head 69 
through cross fittings 83 and T fittings 87, the fit 
tings 83 being provided with top cleanout plugs 86 
and With side cleanout plugs 86 in line with the 
bores of connecting tubes 85 comprising Straight 
arms of the fittings extending to connections 
with the head 69, and the fittings 87 having 
cleanout plugs 89 at their tops. Except for the 
provision of the manifold ring 84 at the bottoms 
of the tubes 8 and 82, the present arrangement 
corresponds to that of the first embodiment in 
structure and operation and is therefore not fur 
ther described. 
With reference to the present device of Sup 

porting a boiler having its tubes upright, it is to 
be noted that the plane of the line of Support 
provided by the support ring 5 preferably lies 
above the center of gravity of the Supported 
Structure Which is therefore SuSpended in place, 
and that the line support of the suspended assem 
bly permits its free thermal expansion axially 
thereof without distortion and generally down 
Wardly with, rather than upwardly against, grav 
ity. Also, the present boiler structures providing 
for a free flow of fluid to and through upright 
riser tubeS which extend through a combustion 
chamber or other heated ZOne from Which steam 
generating heat may be derived comprises a par 
ticularly efficient and inexpensive and durable 
structure for the duty to be performed. While 
Such is not Specifically shown, it will be under 
stood that the fluid-carrying elements external 
to the heat eXchanging chamber would, in prac 
tice, be provided with heat insulating jackets for 
conserving the heat Stored in the fuid therein. 
From the foregoing description taken in con 

nection with the accompanying drawings, the 
advantages of the construction and operation of 
the present device will be readily understood by 
those skilled in the art to which this invention 
appertains. While I have described the features 
and principles of operation of aSSemblies which 
I now consider to comprise preferred embodi 
ments of my invention, I desire to have it under 
Stood that the showings are primarily illustrative, 
and that Such changes and developments may be 
made, When desired, as fall Within the scope of 
the following claims. 

1. In a Water-tube boiler, an upright tubular 
Shell Stepped inwardly near its top and defining 
a heat-exchanging chamber arranged for the 
upward flow of a heated fiuid therethrough, a 
boiler head encircling the Shell at approximately 
the Shell step level and providing the Steam 
chamber of the boiler, downcomer tubes extend 
ing downwardly from the bottom of the boiler 
head externally of the shell, upcomer tubes con 
necting the bottons of the downconnel tubes with 
the Stean chamber and arranged in a circle co 
aXial with the axis of the heat-eXchanging cham 
ber and adjacent the inside Wall Surface of the 
shell, a support ring encircling the larger shell 
portion at an upper level thereof and engaging 
the shell and boiler head for the Support thereof 
therefrom, and Support legs extending from the 
ring to a level below that of the bottom of the 
boiler assembly. 
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2. A structure in accordance with claim 2 hav 
ing the upcomer tubes extending through the 
step of the shell and connected with the Steam 
chamber at a level above the water level therein. 

3. In a water-tube boiler, an upright tubular 
heat-insulated shell stepped radially in Wardly 
near its top and providing a heat-exchanging 
chamber within it arranged for the upward flow 
of heated gases therethrough, a boiler head en 
circling the shell at approximately the shell Step 
level and providing the steam chambsi Space of 
the boiler, downcomer tubes extending down 
Wardly from the bottom of the boiler head exter 
nally of the shell, upcomer tubes extending 
through the heat-exchanging chamber of the 
shell and transversely through the Step of the 
shell and connected with the Steam chamber at 
its inner side, and connections for the downcomer 
and upcomer tubes below the bottom of the shell. 

4. In a water-tube boiler, an upright tubular 
heat-insulated shell stepped radially inwardly 
near its top and providing a heat-exchanging 
chamber within it arranged for the upward flow 
of a heated fluid therethrough, a boiler head en 
circling the shell at approximately the shell Step 
level and providing the steam chamber space Of 
the boiler, downcomer tubes extending down 
wardly from the bottom of the boiler head ex 
ternally of the shell, and straight upcomer tubes 
connecting the bottoms of the downcomer tubes 
with the steam chamber and extending through 
the heat-exchanging chamber and transversely 
through the step of the shell to a connection with 
the steam chamber at the inner Side, the Connec 
tions for the upcomer tubes providing openable 
and normally closed openings in axial alignment 
with the bores of their tubes to facilitate the 
cleaning of the tubes in the boiler assembly. 

5. In a water-tube boiler, an upright tubular 
heat-insulated shell stepped radially inwardly 
near its top and providing a heat-exchanging 
chamber within it arranged for the upward flow 
of heated gases therethrough, a boiler head en 
circling the shell at approximately the shell step 
level and providing the steam chamber space of 
the boiler, downcomer tubes extending down 
wardly from the bottom of the boiler head ex 
ternally of the shell, and upcomer tubes connect 
ing the bottom of the downcomer tubes with the 
steam chamber and extending through the heat 
exchanging chamber of the shell and transversely 
through the step of the Shell to a connection with 
the Steam chamber at its inner side, the down 
comer tubes being straight and extending from 
their connections with the upcomer tubes in lines 
lying outwardly of the boiler head and the con 
nections for said tubes providing openable and 
normally closed openings in axial alignment with 
the bores of the tubes to facilitate the cleaning 
of the tubes in the boiler assembly. 

6. In a continuously operating water-tube 
boiler, an upright tubular wall which is heat-in 
sulated and provides a heat-exchanging chamber 
Within it arranged for the upward flow of a heat 
ed fiuid therethrough, a, boiler head encircling the 
wall at an upper level thereof and thermally re 
moved from the heat-exchanging chamber and 
providing the Steam chamber of the boiler, means 
automatically operative to maintain a fixed water 
level in the Steam chamber, downcomer tubes ex 
tending downwardly from the bottom of the boiler 
head externally of the shell, and individual up 
comer tubes independently connecting the bot 
toms of the different downcomer tubes with the 
head chamber at a level above the water level 
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6 
in the head chamber and extending through the 
heat exchanging chamber along the inside Wall 
surface of the shell whereby the connected pairs 
of downcomer and upcomer tubes provide mu 
tually independent U-tube assemblies for the con 
vection circulation of water from the bottom of 
the boiler head to the top thereof. 

7. In a continuously operating water-tube 
boiler, an upright tubular Wall which is heat-in 
Sulated and provides a heat-exchanging chamber 
within it arranged for the upward flow of a heat 
ed fluid therethrough, a boiler head encircling 
the wall at an upper level thereof and thermally 
removed from the heat-exchanging chamber and 
providing the steam chamber of the boiler, means 
automatically operative to maintain a fixed water 
level in the Steam chamber, a manifold ring at 
the bottom of the wall, downcomer tubes extend 
ing downwardly from the bottom of the boiler 
head to the manifold externally of the shell, and 
upcomer tubes connecting the manifold with the 
head chamber at a level above the water level in 
the steam chamber and extending through the 
heat-eXchanging chamber. 

8. In a continuously operating Water-tube 
boiler, an upright tubular shell providing a heat 
eXchanging chamber Within it, a boiler head en 
circling the shell at an upper level thereof and 
providing the steam chamber of the boiler, means 
automatically operative to maintain a fixed water 
level in the Steam chamber, downcomer tubes ex 
tending downwardly from the bottom of the boiler 
head externally of the shell, and upcomer tubes 
connecting the bottoms of the downcomer tubes 
With the head chamber at a level above the Water 
level in the steam chamber and disposed in the 
heat-exchanging chamber. 

9. A structure in accordance with claim 8 pro 
vided With a Support for the boiler assembly en 
gaging the shell in a single encircling line at a 
level above the center of gravity of the assembly. 

10. In a liquid-tube boiler, an upright tubular 
shell providing a heat-exchanging chamber with 
in it arranged for the solely upward flow of 
heated gases therethrough, a torical boiler head 
adjacent the top of the shell coaxial therewith 
and providing the vapor chamber space of the 
boiler, downcomer tubes extending downwardly 
from the boiler head solely externally of the shell, 
upcomer tubes extending downwardly from the 
boiler head solely internally of the shell, and 
means connecting the downcomer and upcomer 
tubes at their bottoms. 

11. A Structure in accordance with claim 10 
having the upcomer tubes connected with the 
header at the vapor chamber space thereof. 

12. A structure in accordance with claim 8 
having the upcomer and downcomer tubes pro 
vided and connected solely in pairs. 

13. A structure in accordance with claim 8 
wherein the connection of the upcomer tubes 
with the downcomer tubes at their bottoms com 
prises a common manifold for the tubes. 

14. A Structure in accordance with claim 10 
Whereof the boiler head encircles the shell. 

FLOYD L. KALLAM. 
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