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in Germany August 4, 1950 
(C. 122-) 1 Claim. 

The present invention relates to fire tube boil 
ers, more particularly to boilers of the return 
tubular type. 

It is customary in such boilers to provide at 
the rear end thereof a header or flow-reversing 
chamber with refractory lining, usually in com 
bination with a removable tubular grate adapted 
to serve as a heating surface and to cool the 
refractory lining; the gases emerging from the 
flue: are turned around in this chamber and pass, 
in a Second traverse, through a bank of tubes 
toward the forward boiler end and to the exhaust. 
An object of the present invention is to sim 

plify the construction of a boiler of this descrip 
tion by eliminating the flow-reversing chamber 
or header referred to above, together with its 
refractory lining and cooling tubes, thereby re 
ducing manufacturing costs as well as main 
tenance expenses. 
This object is accomplished, in accordance 

With the invention, by the provision of a boiler 
of the character referred to wherein, however, 
the reversal of the flow direction of the gases oc 
curs inside the flue through which the gases pass 
during their first traverse; the return of the gases 
then takes place below the grate of the fue 
either outside the latter or within the flue itself. 
In the first instance the flue communicates at a 
point just ahead of its rear end with fire tubes 
serving for the return of the flue gases at their 
second traverse; by this arrangement, in accord 
ance with another object of the invention, the 
water present in the boiler zone below the flue is 
Subjected to intense heating, thereby greatly im 
proving the Water circulation in the boiler tank. 
In the second instance there is provided within 
the flue, back of the usual fire bridge, an axially 
extending baffle or partition which constitutes 
the lower part of the flue itself a channel for the 
return of the gases in a second traverse; in that 
case, according to a still further object of the 
invention, the air flowing under the grate is 
preheated by the returning gases, thereby dis 
pensing with the need for any separate air pre 
heater. Moreover, objectionable accumulation of 
fly ash in the rear of the fue will be avoided 
Since this ash Will be entrained toward the front 
by the returning gases, which results in a very 
high efficiency of the boiler. 
With either of the above-described embodi 

ments the advantage of a shortened boiler tank 
is realized, which facilitates the complete ther 
mal insulation of the boiler, and cleaning, in 
spection and maintenance will be greatly sim 
plified. 
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2 
Freferably, a boiler according to the inven 

tion is designed as a double-return, or triple 
traverse, tubular boiler, with the flue gases upon 
returning to the front of the boiler caused to 
traverse same a third time, in a rearward direc 
tion, by way of a bank of tubes leading, in a 
manner known per se, to the exhaust. 
The foregoing and other objects and features 

of the invention will become more fully ap 
parent from the following description, reference 
being had to the accompanying drawing in which: 

Fig. 1 shows, in longitudinal section, a boiler 
of the character described representing a first 
embodiment of the invention, in which the re 
turning gases travel within the bottom portion of 
the flue itself; 

Fig. 2 is a CrOSS Section on the line II-II of 
Fig. 1: 

Fig. 3 is a cross section on the line III-III 
of Fig. 1; - 

Fig. 4 is a view similar to Fig. 1, illustrating 
a Second embodiment of the invention. Wherein 
the returning flue gases pass through tubes con 
nected to the flue; and 

Fig. 5 is a view similar to Fig. 2, representing 
a croSS Section through the boiler of Fig. 4. 

Like elements in the several views (including 
those relating to different embodiments) have 
been designated by the same reference numerals. 
They include the flue within which, in accord 
ance With a feature common to both embodi 
ments, the gases undergo a change of direction 
prior to being returned toward the front of the 
boiler in a Second traverse. The flue is eccen 
trically disposed inside a conventional, cylin 
drical boiler tank 5, as clearly shown in Figs. 2, 
3 and 5. 

Referring now more particularly to Figs. 1-3, 
there is provided in the rear part of the flue , 
back of the fire bridge 2, a horizontally disposed, 
axially Oriented baffle 3 arranged in such manner 
as to constitute the lower portion 4 of the flue 

itself a channel for the return of the gases, 
i. e. for their Second traverse. The baffle 3 is in 
line With and forms an extension of a partition 
5 which divides the forward portion of the flue 
into a larger upper compartment, serving as a 

duct for the first traverse of the gases, and a 
Smaller lower compartment representing a con 
tinuation of the channel 4; disposed in the upper 
compartment is a grate 7 which in turn sub 
divides the upper compartment so as to form 
therein a passageway 6 extending below the grate 
for the purpose of admitting air to the latter. 
Since the baffle 3 is Swept by flue gases on both 
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of its major surfaces, it should consist of re 
fractory material. The gases travel around the 
rear end of the baffle 3, in the direction indicated 
by arrow 8, and entrain the fly ash which is 
thus prevented from accumulating at the back 
of the boiler. For the purpose of more effective 
flow control the baffle 3 is preferably composed 
of two slightly inclined shelves meeting at an 
obtuse angle, as clearly Seen from the CrOSS-Sec 
tional view of Fig. 3, so as to approximate the 
curvature of the partition 5 to which it is joined 
at the bridge 2. 
The returning fiue gases passing through the 

channel 4 preheat the air in the duct 6. Lest 
the partition 5 forming the lower boundary of 
this passageway be scorched by the gases, it is 
preferably lined with an asbestos layer 6 at its 
underside, i. e. at the side exposed to the gases. 
The gases arriving at the forward end of the 
boiler by way of the channel 4 are caused to 
traverse the boiler a third time by passing 
through conventional fire tubes 9 toward the 
rear and to an exhaust (not shown). 
The channel 4 is readily accessible by means 

of a removable lid 0, which opens into a mani- : 
fold or header 7 communicating with the tubes 
9. Thus there has been provided a triple-trav 
erse, or double-return, tubular boiler of reduced 
Iength and high efficiency which may be manu 
factured and serviced at low cost. 
In the embodiment depicted in FigS. 4 and 5 

the first change in flow direction also occurs, 
without intervention of any header, within the 
flue itself. Here the fue gases pass, however, 
toward the front of the boiler by way of fire tubes 

communicating with the fue at 4, a short 
distance before the rear end of the flue. The 
tubes extend across the full length of the 
boiler and are also accessible at either end by 
means of renovable lids 2 provided in the two 
end walls, which enables their convenient in 
spection and cleaning. The third traverse oc 
curs, as in the preceding embodiment, through 
fire tubes 9 of conventional type leading toward 
the rear of the boiler and to the exhaust. It 
will be appreciated that the Water present in 
the lower zone of the boiler tank 5, underneath 
the fue f, is subjected to a particularly intense 
heating by the tubes which greatly enhances 
its circulation. The tubes of the second trav 
erse, as shown in Fig. 5, are leSS numerous than 
the tubes 9 of the third traverse but are of 
larger cross-sectional area, than the latter. 
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4. 
Transverse Water tubes 3 have been shown 

in both embodiments. These conventional tubes 
are not essential for the proper functioning of 
a boiler according to the invention and may be 
omitted. Warious other modifications or adapta 
tions will likewise be apparent to persons skilled 
in the art and may be resorted to without con 
stituting a departure from the spirit and scope 
of the invention as defined in the appended 
claim. 

I claim: 
In a fire tube boiler, in combination, an elon 

gated, horizontal tank, a cylindrical flue hori 
Zontally disposed inside said tank and extend 
ing from the front toward the rear of the lat 
ter, Said fille having an Open front end and a 
closed rear end, grate means in said fue ex 
tending rearwardly from said front end thereof, 
arcuate partition means inside Said flue forming 
a Segmental first duct in mediately below Said 
grate means and a crescent-shaped second duct 
below said first duct, a fire bridge back of said 
grate means blocking said first duct and deflect 
ing air, entering said first duct from said open 
front end, upWardly through Said grate means, 
and baffle means back of said fire bridge in line 
With said partition means and forming a rear 
Ward extension thereof, said extension terminat 
ing short of said closed rear end, thereby form 
ing a passageway for flue gases returning to said 
front end by Way of Said second duct, said fue 
gases preheating Said air upon passing below 
Said arcuate partition means. 
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