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5 Claims. 

This invention relates to steam boilers, and 
hore particularly to boilers of the water tube 

type. 
One common form of water tube boiler com 

prises a transverse lower water drum from which 
a bank of steam generating tubes extends up 
wardly across the path of flow of the furnace 
gases, and in many instances water wall tubes 
have been connected at their upper ends to this 
drum. These Water Wall tubes discharge large 
quantities of steam into the drum, and in some 
cases the rapid circulation of Water through the 
drum has carried much of this steam into the 
steam generating tubes to mingle with the steam 
which is produced therein, causing Such a Con 
gestion in these tubes as to block the circula 
tion through them. Consequently the tubes 
have become overheated and damaged so se 
riously as to require replacement. These facts 
have been recognized and it has been proposed 
heretofore to install connecting tubes inside the 
drum between the upper ends of the water wall 
tubes and the lower ends of certain of the steam 
generating tubes which are swept by gases of 
comparatively low temperature. These connect 
ing tubes are difficult to install or remove, they 
form a serious restriction to the circulation of 
water through the drum, and they prevent access 
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to the ends of the steam generating tubes and 
Water Wall tubes. . 

It is accordingly one object of the invention to 
provide an improved means for conducting steam 
from water wall tubes through the lower drum of 
a boiler without unduly restricting the circula 
tion of water through the drum. 

It is a further object of the invention to pro 
wide an improved steam conducting means which 
can be readily installed in the lower drum of a 
boiler and easily removed therefrom, and which 
will not prevent access to the tubes connected to 
the drum. 
With these and other objects in view, as Will 

be apparent to those skilled in the art, the inven 
tion resides in the combination of parts sets forth 
in the specification and covered by the claims ap 
pended hereto. 

Referring to the drawing illustrating one em 
bodiment of the invention, and in which like ref 
erence numerals indicate like parts, 

Fig. 1 is a longitudinal section through a steam 
boiler; 

Fig.2 is an enlarged sectional view of the lower 
water drum and associated parts; - 

Fig. 3 is a section on the line 3-3 of Fig. 2; and 
Fig. 4 is a section on the line 4-4 of Fig. 2. 

(CI. 122-301) 
The embodiment illustrated comprises a trans 

Verse upper steam-and-water drum and a 
transverse lower Water drum located beneath 
the drum 0 and connected thereto by a bank 
Of upright Water tubes 2. A bank of Water 
tubes 4 extends upwardly and forwardly from 
the front portion of the drum to an upper 
Water drun 5 Which is connected to the steam 
and-water drum by a bank of upwardly and 
rearwardly sloping water tubes 6. A row of 
tubes 8 extends forwardly from the drum to to 
a steam drum 9 located above the Water drum 
f5. These tubes 8 support the roof 29 of the 
boiler. Beneath the tube bank 4 there is pro 
vided a combustion chamber 22 having a front 
wall 23, a rear wall 2 and side walls 25. A wall 
2 is provided in the rear of the tube bank 2, 
with a gas outlet 28 between the upper portion 
of this wall and the steam-and-water drum 0. 
Suitable baffles 29 are installed to direct the hot 
gases from the combustion chamber 22 into con 
tact Successively With the tube banks 4, 6 and 
2, and thence to the outlet 28 in a well-known 
lane. 
A row of upright Water wall tubes 38 is associ 

ated with the rear wall 24 to support this wall 
and protect it from the heat of the combustion 
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chamber. The upper ends of these tubes are con 
nected to the lower front portion of the Water 
drun , beneath the tubes A, and in order to 
maintain adequate ligaments in the drum the 
ends of the tubes 3 may be staggered as shown 
in Figs. 3 and 4. The lower ends of the Water 
Wall tubes 3 are connected to a horizontal head 
er 3 to which water is supplied from the drum 
if through a row of downcomer tubes 32 located 
in the rear of the tubes 38. 

It will now be apparent that With the con 
struction as So far described there will be a rapid 
circulation of Water from the drum downward 
ly through the tubes 2, thence forwardly through 
the drum and the tubes 4 to the drum 5, and 
thence rear Wardy through the tubes 6 to the 
drun (). The Steam which is generated in the 
tubes 4 and 6 will be carried along with the 
water and released in the drum (), whence it will 
flow through the tubes 8 to the drum 9 and 
from this drum to a place of use. Large quanti 
ties of Steam will be generated in the water Wall 
tubes 39 and discharged upwardly into the drum 

, and the rapid forward circulation of Water 
through this drum may sweep this steam into the 
water tubes 4 to mingle with the steam which is 
being generated in these latter tubes. This may 
CauSe So much congestion in the tubes 4 as to 
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prevent adequate circulation therethrough, and 
the tubes may be seriously overheated. This is 
particularly true of the tubes in the lowermost 
row, which are Subjected to intense radiant heat. 
In Order to avoid this difficulty I provide an 

improved baffling means 34 in the interior of the 
drum to direct the steam away from the lower 
rows of tubes 4 and into tubes which are remote 
from the Water Wall tubes in a direction circum 
ferential of the drum. This steam is preferably 
directed into certain of the tubes 2, thus caus 
ing these tubes to serve as upcomers which con 
duct the steam upWardly to the upper drum O. 
For this purpose I mount within the drum if a. 
plate 35 Which slopes upwardly and rearwardly 
above the upper ends of the water wall tubes 30. 
The front or lower edge of this plate is located 
between the tubes 3 and the lowermost of the 
tubes 4. For convenience in installing and re 
moving this plate, its front edge portion may be 
bolted to a strip 36 which is welded to the interior 
of the drum Wall. The botton Surface of the 
plate 35 is provided with depending ribs 38 which 
converge in pairs in the rearward direction. 
Steam flows upwardly from the tubes 30 to the 
plate 35 and is thereby compelled to flow rear 
Wardly, the ribs 38 serving to concentrate this 
steam into several separate streams. These 
streams are directed upwardly into certain of the 
tubes 2 which lead directly to the drum 0, and 
for this purpose I preferably utilize a series of 
conduits in the form of channel members 39 
which are spaced apart from each other in a 
direction longitudinal of the drum. These chan 
nel members are open toward the rear, and they 
slope upwardly and rearwardly at a steep angle 
from the rear edge of the plate 35. Their lower 
ends lay be bolted to the plate, and their upper 
ends may be bolted to a strip 40 which is welded 
to the interior of the drunn wall between the 
tubes 2 and 4. It will be noted from Fig. 4 that 
the upper end of each channel member 39 is lo 
cated directly beneath one of the tubes 2, and 
that the lower end of each channel member is 
iocated between two of the converging ribs 38. 

It will now be apparent that in the operation 
Of the boiler there Will be a rapid Circulation of 
W8ter down Wardly from the lower drum 
through the down corner tubes 32 to the header 
3 and thence upwardly through the water wall 
tubes 39. These tubes 38 will discharge large 
quantities of Steam into the drum, and this Stean 
will rise through the water until it encounters 
the plate 35 and thence will travel upwardly and 
rearwardly along the lower Surface of the plate. 
During this rearward travel the Steann Will be 

directed by the inclined ribs 38 into several con 
centrated streams which are spaced apart in a 
direction iongitudinal of the drun, and these 
streams will flow upwardly through the channels 
39 into the tubes 2 thereabove Which lead di 
lectly to the steam-and-water drum 9. Because 
of the comparatively wide spacing between the 
channels 33 there is ample area for the normal 
circulation of water forwardly through the drum 

to the lower ends of the water tubes 4, and 
the baffle construction will prevent this water 
circulation from carrying any of the steam into 
these tubes. The baffles are simple and inexpen 
sive to Inanufacture and they allow ready access 
to the tubes for cleaning purposes. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
ent is: 

1. A steam boiler comprising a horizontal Water 
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drum, doWncomer water tubes connected at their 
lower ends to the drum, upcomer water tubes 
Connected at their lower ends to the drum, a row 
of water Wall tubes connected at their upper ends 
to the drum and arranged to dischargesteam into 
the drum, and baffle means spaced above the upper 
ends of the Water Wall tubes and arranged to con 
centrate the stearn discharged by the Water wall 
tubes into Streams spaced apart longitudinally 
Of the drun and to direct Said Streans into cer 
tain. Of the upcomer tubes, the downcomer tubes 
Serving to deliver Water to the drum which flows 
between the said concentrated streams of steam 
and thus to upcome tubes on the other side of 
Said Steans. 

2. A steam boiler comprising a horizontal water 
dilum, doWncomer Water tubes connected at their 
OWe ends to the dilum, upcomer water tubes 
connected at their lower ends to the drum, a roW 
of Water wall tubes connected at their upper ends 
to the drum and arranged to discharge Steam into 
the drum, baffle means spaced above the upper 
ends of the Water Wall tubes &nd arranged to con 
celtrate the Stean discharged by the water Wall 
tubes into steams spaced apart, longitudinally 
of the drun), and Spaced conduits to direct said 
streams upwardly into certain of the upcomer 
tubes, the downcomer tubes serving to deliver wa 
tel' to the drum which flows between the said 
conduits and thus to upcoriner tubes on the other 
side of said conduits. 

3. A steam boiler comprising a horizontal water 
drum, downcomer Water tubes connected at theil 
lower ends to the drum, upcorner Water tubes 
collinected at their lower ends to the drum, a row 
of Water Wall tubes connected at their upper ends 
to the drum and arranged to disch&rge Steam into 
the d'Ulm, baffle. Ineans Spaced above the upper 
ends of the water Wall tubes to deflect the steam 
discharged by the water Wall tubes and including 
depending ribs which converge in pairs in the 
direction of flow to concentrate the Steam into 
Streams which are Spaced apart longitudinally of 
the drum, and Spaced conduits to direct said 
streams upwardly into certain of the upcomer 
tubes, the down connel tubes Selving to deliver 
Watei to the drum which flowS between the said 
conduits and thus to upcomer tubes on the other 
Side of Said conduitS. 

4. A steam boiler comprising a horizontal water 
drum, a plurality of l'OWS of Water tubes connected 
to the upper portion of the drum and extending 
upwardly therefrom, means to direct hot gases 
into contact with the water tubes, a row of water 
Wall tubes connected to the front side of the drum 
below the water tubes and arranged to discharge 
Steam into the drum, baffle means Spaced above 
the upper ends of the Water Wall tubes to defect 
the steam rearwardly and including depending 
ribs which converge in pairs in the rearward di 
rection to concentrate the Steam into streams 
which are spaced apart longitudinally of the 
drum, and upwardly extending conduits arranged 
to direct said streams into certain of the Water 
tubes which are remote from the Water Wall tubes 
in a direction circumferential of the drum. 

5. A Steam boiler comprising a horizontal water 
drum, a plurality of rows of water tubes con 
nected to the upper portion of the drum and ex 
tending upwardly therefrom, means to direct hot 
gases into contact With the Water tubes, a roW 
of Water Wall tubes connected to the front Side 
of the drum below the water tubes and arranged 
to discharge Steam into the drun, an upWardly 
and rearwardly sloping plate spaced above the 
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2,194,098 . 3 
upper ends of the water wall tubes to deflect the and sloping upwardly and rearwardly to direct 
steam rearwardly, ribs depending from the plate said streams into certain of the water tubes which 
and converging in pairs in the rearward direction are remote from the water Wall tubes in a direc 

- to concentrate the steam into streans which are tion circumferential of the drum. 
spaced apart longitudinally of the drum, and s 
channel shaped members open toward the rear GUSTAWAREHM, 

  


