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Thisinvention resides in the field of steam boilers or 
the like andis animproved type of boiler unitand Super 
heater structure adapted to increase the steaming efi 
ciency of the unit. 
A primary object of my invention is a Superheater 

for a package boiler so that the hottest steam wiH be in 
direct contact with the hottest gases, 

Another object of my invention is a superheater with 
staggered tubes to get better gas fiow between them. 
Another object of my invention is a Superheater ar 

rangement in the form of a cage, closed on one side by 
a wall or bafie of circulation tubes. 
Another object of my invention is a boilerstructure 

of the above type having a Superheater Spacein the form 
of a cage closed on one Side with Screen tubes across its 
inlet Side from the furnace Space. 
Another object of myinventionis a boiler of the above 

type with a tube bafie wal at one end of the furnace 
space and at right angles to the gases so that the hot 
gases are required to turn approximately90 degrees to 
enter the Superheater spaceso that all of the Superheater 
tubes wil be exposed to approximately the same tem 
perature gas, - 

Another object of my invention is a superheater of 
the abovetype whichis drainable. 

Other objects will appear from time to time in the 
enSuing Specification and drawings,in which: 
Fig,1 is a vertical section taken along ine1?1 of 

Fig.3; - - 

Fig. 2 is a Sectional view taken along line 2?2 of 
Fig,1; - 

Fig 3 is a sectional view taken along line 3?3 of 
Fig.1; 
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Fig,4is a sectional view taken along line 4—4 of 
Fig,2; and - 
Fig,5 is a Sectional view taken along line 5—5 of 

Fig.2. - - 

In Figs.1,2 and 3,the boiler unit has a housing 10 
Supported by any Suitable base 12 mounted ona suitable 
foundation 14. The housing is composed of two side 
wals 16 and 18,a roof or top wal 20 and front and 

50 
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Tear wals 22 and 24 respectively The various wals? 
can be made out of any suitable insulation,such as 
mineral woolfeltorthe like disposedinanysuitable num 
ber of layers. The layers can be formed as pads or 
sheets ofinsulation disposed between steel plates,how 
ever the details are unimportant 
The boilerunit includes an upper drum 26in the top - 

of the housing and a lower drum 28 disposed generally 
below it An intermediate longitudinal wal 30 divides 
the inside of the housing generaly into a furnacespace 
32 and gas path 34 with the wall terminating as at 36 
Short of the rearwall so that they arein communication. 
The front wal ofthe housingis provided witha suitable 
burner38 oftheliquidorgaseoustype,although ofcourse 
any Suitable Source of heat may be used,The gaspath 
is provided?with alternating bafies 40,42 and 44, as 
Shown in Fig,1,so that the hot gases from the furnace 
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have them directly nextto each other. 

tubes. 

heater Space., 

2 
space,aferthey have rounded the end36 ofthe inter 
nediate wall,must fiow through a tortuous path to a 

The furnace spaceisenclosed bythe usual waterwall 
tubes 48 extending between the upper and lower drums. 
Natural circulation tubes 50 also extend between,the 
upper and lower drums and pass throughthe gaspath. 
The drums have Suitable manholes 52 with Suitable 

covers for inspection and repair. The upper drum also 
has the usual connection 54 for atomizing steam,a Soot 
blower 55,a connection 56 for a soot blower,a connec 
tion 58 for safety valves,a connection 60 for a steam 
lance,and a vent 62,all of which are old,conventional 
and unimportant for this invention. A suitable water 
column'64 is provided,and the burner has the usual 
air inlet 66. The housing can be supplied with the usual 
observation ports 68. 
ASuperheater Space 70 is located at the point of com 

munication betweenthe furnace space and the gas path. 
AS Shown in Figure 2 this Superheater space occupies the 
initial part of the 90 degree turn 7 of gas path and 
projects into the furnace space. Roughly,thesuperheater 
space is defined on twosides bythe walls of the housing, 
on the third side by a wall ofbafie tubes 72,and on the 
fourth side by a row of screentubes 74. ·, 
The bafie tubes 72 lie generaly.in the Same lateral 

plane andareinterconnectedbetweenthe upperand lower 
drumS. The tubes generally rise from the Iower drum, 
project lateraly into the furnace Space to form a Wall 
or bafle and then return to the gas path to the upper 
drum,The outermost tube 76 extends approximately 
one-third to one-half of the distance across the furnace 
space,while the innermost tube 78 is generaly aligned 
with thewaterwalltubes 48along the intermediate longi 
tudinal wall 30,as Shown in Fig,2. Considering these 
tubes in detail and taking the outermost tube 76 as an 
example,in Fig.5,itis provided with a diagonal portion 
80 extendingfrom the lower druminto the furnace space. 
A Vertical portion 82 rises through the furnace space 
and a diagonal portion 84 extends back and connects 
to the upper drum, Each of the bafie tubes conforms 
generaly to this Same pattern,however the inside tubes 
have a slightly diferent shape,For example,consider 
ing the.innermost tube 78,a vertical portion 86 extends 
upWardly from the lower drum,which turns into a di 
agonal portion 88 connectingto a vertical piece 90 that 
is Substantialy Shorter than the vertical portion 82 of 
the outermost tube, This vertical piece turns into a 
diagonal piece 92 extending backinto the gas path to a 
Vertical Section 94 which rises to the upper drum. It 
Should be noted that the outermost tube ?6 has the 
1ongest Vertical Section,and these vertical Sections grad 
ually diminish from one tubeto the next,movinginward 
ly,until the innermost tube 78 has the shortest vertical 
pIece. ·, - - - - - 

All of the bafle tubes are directly next to each other, 
and although a slight spacing can be alowed,I preferto 
- - Thus an efective 

wal of bafie tubes projects into the combustion space 
and forceS-the hot gases in a turning movement around 
the bafie 72 and then into the superheater space,The 
wall of bafie tubes forces the gases to be flowingingen 
erally a lateral direction when they enterthe superheater? 
Space, - 

65 The entrance to the Superheater space is providedwith 
the screen tubes 74 which,in shape or configuration,are 
generally Similar to the outermost tube 76in the bafie 

The Screen tubes are spaced substantially from 
each other to alow free flow ofthe gases into the super 

After thegases flow through the superheaterspace and 
overthe Superheater elements,to be described more fuly 
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hereinbelow,they fow through an opening98 formed in 
the bafie wallas shown in Fig,5. The bafe tube 100 
adjacent the inner edge of the bafie tube wal projects 
upwardly in Fig.5 but turns toward the wai118 and runs 
along it to the top of the housing whereit enters the 
upperdrum,asat102,sothat the opening98 through the 
bafie tubesis not blocked. 
A Superheater,indicatedgeneraly at104,is positioned 

in the Superheater Space and includes an inlet header106 
positioned in an opening 108in the Side walls next to an 
outlet header11@,Both the inlet and outlet headers are 
accessible through the back wall for Service,repair and 
the like,Theinletheaderis connected to the upper drum 
by one.or more Suitable tubes 112 running along the Side 
waH. A plurality of tubes 114 extend from the inlet 
header into the Superheater space,and after passing 
through a tortuous configuration,return to the outlet 
header,The tubes are disposed in generaly parallel 
planes as Shown in Figs,1 and 2,and each includes an 
outlet portion i16 extending from the inlet header to a 
zig-zag Section f18 which rises to the top of the super 
heater Space. This zig-Zag portion merges into a come 
down portion 120 which drops along the outer edge of 
the zig-zagportion and,by a return portion 122,connects 
to the outlet header ?10. 

Thus,each Superheater tube 114 has a block or rectan 
gular overal appearance. However,the steam passing 
through the tubes is forced to travel through a maximum 
distance due to the zig-zag formation 118. The come 
down portions along the outside approach but are spaced 
from tubes and are Staggered with relation to each other, 
as Shown in Figure 2,to allow for a free fiow ofgases 
between the tube elements,Al of the tubes lie ingen 
erally parallel planes and project lateraly across the 
Superheater Space toward the Screen tubes from the mani 
folds in the side wals ?8. The inletand outlet manifolds 
terminate at ?24 in Fig.2. 
A bafe-type plate 126 extends the bafie tubes 72 and 

only partially directs or impedes the fow of the gases. 
The use,operation and function of my invention are 

as follows: 
I have shown and described what I consider a package 

unit boiler,however, of course,the inventive principle 
can beincluded in other types even though itisespecialy 
wel Suited to this type or style of unit. 
The unit fundamentaly includes any source of heat 

with a water walled furnace or combustion space to gen 
erate high temperature gases which flow from the com 
bustion Space to agaspath where the heatfrom thegases 
is removed by a network of circulation tubes extending 
betweenthe upper and lower drum structures,The gases 
flow out through any Suitable outlet. Betweenthe com 
bustion Space and the gas path a Superheater space is 
10cated. In this type of unit the combustion space and 
gas path are disposedgeneraly paralel and directiyad 
jacent each other so that the gases must make a 180 
degreeturn from the furnace space to come backthrough 
the gaspath to the outlet. Itis atthispoint that IIocate 
the Superheater space. Basicaly the initial part of the 
gas path is appropriated for the superheater space,and 
it also extends partialy into the furnace space It is 
Very desirable to have the maximum heat-transfertake 
place between the hot gases flowing from the furnace? 
Space and the Superheater tubes. To do this I have 
arranged the Superheater Space and the Superheater ele 
ments in a very desirable manner. 
To acquire the maximum heat transfer,itis desirable 

that the hot gases flow with a turning or rotating motion 
over the Superheater elements,The gases must there 
fore be made to turn 90 degrees,or approximately 90 
degrees,before they contact the superheater elements. 
To make the gases turn 90 degrees before entering the 
Superheater Space,I provide a wal of bafle tubesextend 
inglateralyfrom the intermediate wal which,inefect, 
masks the Superheater elements and forces the gasesto 
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4 
turn also in the Superheater space after making the 90 
degree turn. The entrance to the Superheater space is 
provided with a collection of spaced Screentubes to strain 
the gas flow. 

After fiowing over the superheater tubes the gases are 
alowed to enter the tortuous gas path through a gap in 
the wal of bafe tubes. It should be noted from the 
configuration of the bafe tubes in Fig,5 that the cen 
tralized gap 98 will cause a converging action of the 
gases and will tend to center them. 
The Superheater bundle positioned in the superheater 

space is composed of inlet and outlet headers which are 
each positioned in an opening in the side wal So that 
they can be easily Serviced,withdrawn,or replaced,A 
colection or manifold oftubes extend from these headers 
up into the Superheater space and eachis bentinto a zig 
Zag Or tOrtuOuS Configuration to provide the maximum 
1ength of tube in the space and is arranged so that each 
tube is self draining. The tubes are generally parallel 
and the forwardedges confronting theincoming hotgases 
are Staggered So that the gases can.flow between them 
without interference. 

It Should be noted that the hottest steam in the super 
heater wil be directly next to the hottestgases,namely 
the incoming gases,and this is very desirable. 

In efect,the Superheateris positionedina cage closed 
on one Side with Screen tubes acrossits open side. 

It isimportant thatal of the Superheatertubes be sub 
jected to the Same temperature gases,Due to the 90 
degree turn of the gases caused by the wal of bafe 
tubes,the gases entering the Superheater space through 
the Screen tubes wil have approximately the same tem 
perature. 

While I have shown and described a preferred form 
of my invention,it should be understood that numerous 
modifications,changes,Substitutions and alterations can 
be made without departingfrom the fundamental theme 
For example,the details of the upper drum are old,as 
Shown in Figure 3,however,any suitable upper drumcan 
be used Which provides a bafle and steam purifierahead 
9t the connecting tubes between the upper drumand the 
inlet headerforthe superheater The fubesinthe bafie 
wal 72 can toucheach other or be slightlyspacedasin 
Figures 3,4,and5 so iongas theyfunction assetforth 
herein above The details ofthe drums have beenelimi 
nated from Figures 1 and 4 for clarity Likewise,the S99t.blowers,Safetyvalves,vents,observation ports,and 
al the other standarditems,are notimportant buthave 
only been Shown to round out the disciosure While I 
have Shown a conventional burner,it should be under 
Stood that gaseous,liquid or solid fuels could be used. 
I therefore wish that my disclosure betakenas exemplary 
9r diagrammatic and not in a limitingsense exceptäs by 
the appended claims. 

I claim: 
1·1n a boier unit,a housing having a floor,roof, 

front,rear and Side wals defining a furnace space and 
a gas path disposed generally paralelto each other,an 
intermediate,longitudinal wal extendingfrom thefront 
Wal Separatingthe furnace space andgaspathandtermi 
nating Short of the rearwalto provide anapproximatey 
180° turn connecting the gas path and furnace space, 
*eansinthe housing defininga superheaterspaceagainst 
-the rear wal generaly aligned with the gas path and 
Constructed to receive the fow of hot gases from the 
furnace Space,Superheater structure in the superheater Space,includinggeneralyparalelinletandoutletheaders 
disposed longitudinaly in the side wal so as to be re 
movable and generally adjacent each other,one above 
the other,the upper header being an inlet header and 
the lower header being an outlet header,a plurality of 
Superheatertubes connected between the headersingen 
eraly parailel planes at right anglesto the headers,the 
path of each tube beingtortuous leadingawayfrom the 
inlet header and includingazig-zagsection withlateraly 
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horizontal,rectilinear lengths and integral,connecting 
bends providing an over-all,generaly rectangular outline, 
the Sides of the outline away from the headers being 
alternately staggered in relation to each other,the tubes 
being constructed to receive hot gaSes from the furnace 
Space ina directiongenerallyparalel to the plahe of the 
tubes,the return line from the outine to the outletheader 
having a Straight,generaly vertical Section remote from 
the headers in the path of the incoming gases from the 
furnace Space,and a lateral Wal of circulation tubes 
in the ine of fiow of the hot gases from the furnace 
Space ahead of the Superheater Structure,the Superheater 
tubes and wail of circulation tubes beinggeneraly per 
pendicularto the furnace Space,the entrance to the Super 
heater Space having a longitudinal line of screen tubes 
acrossit generaly aligned longitudinally with the end of 
the Wal of circulationtubeS. 

2. The structure of claim 1 fürther characterized in 
that the Superheater tubes aregenerally paraliel and are 
Staggered in their lateral extent from the headers. 

3. The structure of claim 1 in which the superheater 
tubes are alternatelystaggered. 

4. In a boier structure,a housing haying front,rear 
and Side wals defining a furnace space and gas path 
generally paraliel to each other,a longitudinal wall be 
tween them Which terminates a substantial distance from 
the rear Wal of the housing,an openingin the side wal, 
meansin the housing defining a superheater space at the 
end of the longitudinal wall occupying the entire corner 
at the rear Wal and Side wal1that defines the gas path, 
a Superheater structure in the Superheater space includ 
in an upper inlet header and a lower outlet header 
dispoSed in Said openingin the side wallso asto be re 
movable and generaly paralel and adjacenteach other, 
one above the other,a plurality of superheatertubes con 
nectedgeneraly at right angles between the headers,the 
path of each tube leading away from the inlet header 
being tortuous and longitudinaly aligned with the gas 
path but preSenting a generaly over-al rectangular out 
ine,the returnline to the outlet headerhavingastraight, 
Somewhat vertical Section remote from the headers in 
the path of the incoming hotgases,the straight sections 
of each tube being Staggered in relation to the straight 
Sections of adjacent tubes,and meansforturningthe hot 
gas approximately 90° as they enter the superheater 
Space? - 
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6 
5. The Structure of claim 4 further characterized in 

that the Superheater space occupies only the corner at 
the rear wal and Side wal that defines the gas path,and 
further characterized in that Said means for turning the 
hot gaSes approximately 90° as they enter the Super 
heater Space includes a lateral wal of circulation tubes 
generalyin the line offlow of hotgases from the furnace 
Space ahead ofthe Superheaterstructure. 

6. In a boiler Structure,a housing having front,rear 
and Side Wals defining a furnace Space and gaspath gen 
eraily paraliel with each other,a longitudinal wal be 
tWeen them which terminates a Substantial distance from 
the rear Wal of the housing,an openingin the side wall, 
meansin the housing defining a Superheater space at the 
end of the longitudinal Wall aligned at least with the 
gaspath,a Superheater structure in the Superheaterspace 
including at least an outlet header disposedin said open 
ingin the Side Wal So as to be removable,a plurality of 
SUperheater tubes connected to the header ingenerally 
paralel planes and at right angles to the header,the 
path of each tube beingtortuous and inciudingazig-zag 
Section with laterally horizontal,rectilinear Iengths and 
integral,connectingbends providingan over-al,generaly 
rectangular outline,the rectinear lengths and integral, 
connecting bends being aligned generaly with the gas 
path to provide a minimum resistance to the fiow of hot 
gases through the Superheater space into the gas path, 
a lateral Wal of circulation tubesgeneralyin the line of 
fiow of hot gases from the furnace space ahead of the 
Superheater structure,the Superheater tubes and wall of 
circulation tubes being generaly perpendicular to the 
furnace Space,and a longitudinal line of screen tubes 
across the entranceto the Superheaterspace. 
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