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given to the superheated steam is lost by 
being retransferred to the 'cooled heating 
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50 to the cooler heating gases. 
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peror, and resident of Wilhelmshöhe, near 

cation. . . 
My invention relates to steam superheat 

object to secure, in proved results as regards 
the production of dry superheated seam. 

divided the superheating coil through which 
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To all whom it may concern: 'cross section on line 33 of Fig. 1: Fig. 4 is 
Be it known that I, WILHELM, SCEI MID, a a diagrammatic view illustrating the path of 

subject of the King of Prussia, German End- the stearn in connection with the upper Smoke tube of Fig. 1; Fig. 5 is a diagram 
Cassel, Germany, have invented certain new matic view illustrating the path of the steam 
and useful Improvements in Tubular Super- in connection with the lower smoke tube of 
heaters, of which the following is a specifi 

graftsmatic views illustrating additional 
forms of my invention. Referring particularly to Figs. 1 to 5 m. 
indicates a collecting chamber or header, 
in which the wet steam coming from a boiler 
is received. e indicates the plate for receiv 

In practice it has been found difficult to ling the ends of the smoke tubes r through utilize the heat of the heating gases fully which the heating gases are supposed to 
and to cool them to the desired degree, for travel from left to right to reach the smoke 

ers of the general character disclosed in pat 
ents issued to nae previously, and has for its 

the reason that the highly superheated steam box f. From the distributing chamber n 
will, through the walls of the tubes through the steam passes through superheating coils 
which such steam is conducted, give eif part which are located within the smoke tube r. 
of its heat to the heating gases which have fairs as shown in Figs. 1, 2 and 4 the upper 
been previously cooled by contact with wa- Simbike tube 7' contains four steam tubes as 
ter-cooled surfaces, so that part of the heat it were, that is to say, a cross-section of 

tubes. The steam first passes through a 
t-shaped portion a traveling in the upper 
member thereof (see Fig. 1.) in a direction 
opposite to that of the combustion gases, and 
in the lower member thereof in the same 
direction with the combustion gases. In this 
first U-shaped section of the superheating 
coil, the Wet steam becomes dry; it then 
passes through the portion g in a direction 
opposite to that of the combustion gases, ts: 
the left-hand end of the second U-shaped 
Seetion b which is of the reverse arrangement 

gases. This, of course, detracts from the 
efficiency of the superheater. n 

For the purpose of avoiding the draw 
back pointed out above, have, as it were, 
the steam passes into a plurality of sections. 
The section through which the steam to be 
superheated passes first is exposed to con 
tact with the cooler portion of the heating 
gases and serves for drying the wet steam 
coming from a suitable collector of chaimber. 
Another section of the Superheating coil, to the first section 0, that is to say, in the 
through which the steam passes subse- Second section the steam first travels in the 
quently, is exposed to the hotter portion of same direction as the combustion gases, and 
the heating gases, so that the steam is there then in the opposite direction. Finally from 
superheated strongly. As will be seen from the upper left-harid end of the section b the 
the detailed deseription following hereinaf- steam passes through the portion i in the 
ter, this general idea, may be carried out in same direction as the heating gases and 
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Fig. 1 and Figs. 6, 7 and 8 are further dia 
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said upper smoke turbe will show four steam 
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a variety of forms. In some cases it, may finally reaches the collecting chambeth from 
be desirable to provide a suitable heat in which the Superheated steam is carried to the 
sulator for that portion of the steam coil or place of consumption such as the engine. I 
steam tube, which would otherwise be in have shown a wrapping i of asbestos or other 
contact with the cooler portion of the heat- suitable heat-insula for applied to that por 
ing gases in order to further prevent the re-tion of the tabe i which is exposed to the 
transfer of heat from the superheated steam coolest heating gases, so as to avoid the 

transfer of heat from the highly superheat 
Reference is to be had to the accompany- ed stearn to the cooler heating gases. 

00 

05 

ing drawings in which- in connection with the lower smoke tuber 
Figure 1 is a longitudinal section through of Fig. 1, I have illustrated a somewhat dif 

part of a steam superheater constructed ac-ferent arrangement which is also shown in 
cording to my invention: Fig. 2 is a cross Figs. 3 and 5. Here the steam passes first 
section on line 2-2 of Fig. 1; Fig. 3 is a through two U-shaped sections a', a which 
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are located in the cooler portion of the smoke 
tube 'is then conducted through a pipe por 
tion 7 to a second section located in a hot 
ter portion of the smoke tube and consisting 
of two U-shaped members b', b° a ranged 
reversely to the tubes or coils of, a”. Finally 
the stealan passes to the collecting site, h ... through the pipe portion i' which rh 
partly covered with a heat insulation i' in 
the same manner as described for the pipe 
portion i. As shown in Figs. 1 and 3 these 
various coils are arranged within the lower 
smoke tube in such a manner as to show six 
cross-sections of the steam pipe or coil. 

It will of course be understood that the 
complete superheater comprises a large 
number of coils of the character described. 
All the coils may be of the same construc 
tion as shown in connection with the upper 
smoke tube, or they may all be of the same 
construction as those within the lower Smoke 
tube. The arrangement may further be 
varied in other ways, three examples of 

25 

30 

35 

40 

45 

which I have shown in Figs. 6, 7 and 8. . . 
In Fig. 6 four cross sections of the steam 

pipe are located within each of the Smoke 
tubes. The steam passes first through a 
U-shaped section a practically identical with 
the one shown in Figs. 1, 2 and 4 and is then 
conducted through a pipe section 0 to a long 
U-shaped section d contained in the lower 
smoke tube. r. Then the steam passes 
through a second section d' identical with 
the section d and through pipe portions e', 
g" to a U-shaped sectional arranged re 
versely to the section a and in a hotter por 
tion of the upper smoke tuber. Finally the 
steam passes to the collecting chamber h. through the pipe portioni. 
In Fig. 7 R arrangement of the pipe por. 

tions a, e is the same as in Fig. 6. In the 
lower tube, however, the steam passes first 
through a U-shaped section d'arranged only 
in the cooler portion of said Smoke tube. 
then through a return pipeg to a U-shaped 
section barranged reversely to the section 
d and exposed to the hotter heating gases. . From there on the path of the steam is the 
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same as in Fig. 6 through the pipe sections 
d', c’, g, b° and i. - 

In Fig. 8 the steam coils are arranged to 
pass through three smoke tubes on their 
path from the collecting chamber in to the 
collecting chamber h. The steam first 
passes through the U-shaped section (t, the 
connecting pipe portion c and the U-shaped 
section d, these three portions being sub 
stantially identical in arrangement with 
those shown in Fig. 6. Then the steam passes through a connecting pipe portion 6 
and alongitudinal portion d into a U-shaped 
section b located in the third smoke tule a 
and exposed, to the hotter combustion gases 
therein. Thereupon the steam is condicted 
to the collecting chamber h. through a pipe 

ay be 

more of said tubes, of a sa perheater located 

1,010,962 

is. Another portion of the steam passes 
from the collecting chauber n to a U-shaped 
section d" located in the lower most smoke 
tube r at the cooler portion thereof, and ar 
ranged reversely to the coil section to then 70 
through a connecting portion c the steam 
passes through a U-shaped section d con 
fained in the second snoke tube and then 
passes through a connecting pipe portion. 
o' to a return pipeg to a U-shaped section 

arranged in the hotter portion of the 
upper smoke tube and reversely to the coil 
section (t. Finally through a pipe portion 
if the steam is led to the collecting chamber 
h. It will be understood that the insulation. 
i such as indicated in Figs. to 3 may also 
be employed in connection with the other 
forms of my invention. 
The steam, by being led back and forth so 

as to travel at times in the direction opposite 
to that of the heating gases and at other 
times in the same direction therewith, will 
be first dried when exposed to the compara 
tively lesser heat of the heating gases in the 
portions of the Smoke tubes nearest to the 90 
smokebox f, and then the dry steam will be superheated chiefly in those portions of 
the steam coils which are in the hotter parts 
of the smoke tubes, that is, farther away 
from the smoke box f. 

| claim as my invention: 
i. The combination in a boiler structure. provided with heating bes, with one or 
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in said tube or tubes and comprising a plural 100 
ity of U-shaped sections connected in series 
some of said sections being arranged longi 
tudinally of one another in the same heating 
tube, as and for the purpose described. 

2. The combination with , one or more 105. 
heating tubes, of a superheater element lo 
cated in said tube or tubes and comprising 
a plurality of Ushaped sections connected 
in series so that the steam may pass through 
them successively, said sections being ar- 110 
ranged longitudinally of one another as to 
each tube, a collecting chamber for receiv-- 
ing the steam after its passage through the 
superheater, and an insulating covering on 
the portion of the superheater tube adjacent 115 
to said chamber. 

3. In a fire tube boiler, a superheater ele 
ment comprising a plurality of U-shaped 
sections connected in series, at least two of 
said elements being arranged longitudinally 120 
in a single heating tube, and connectin 
tubes for carrying steam to and from said 
sections, the section tubes and the connecting 
tubes being arranged concentrically with the 
walls of the heating tube. 25 

4. The combination of a boiler structure 
provided with heating tubes through which 
heating gases are adapted to pass and a 
superheater comprising a plurality of U 
shaped sections through which steam is l30 
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adapted to pass successively, several of said 
sections being arranged longitudinally of one 
another in the same tube with the section 
through which steam passes first nearer the 
outlet of its tube that the other sections, as 
and for the purposes described. 

5. The combination of a boiler structure 
provided with heating tubes through which 
heating gases are adapted to pass, and a 
plurality of superheater elements compris 
ing each a plurality of Sections arranged 
several sectio;13 to a tube within such tubes, 
tile sections firough which the steai passes 
first comprising two connected portions 

3. 

through which the steam travels in opposite 15 
directions, and being iocated adjacent to the 
outlet of said structure, while the next section 
of the superheater extends in a portion far 
ther away from the outlet, and therefore ex 
posed to greater heat. 

in testimony whereof I have hereunto set 
iny hand in the presence of two subscribing 
witnesses. | 

WLHEM, SCEA ), 

Witnesses: 
Jili, is FAN is E. 
NSARTIN SCHALGT. 
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