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Zo all whom, it may concern: 
. Beit known that I, GEORGEA. WALTON, a 
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subject of the King of Great Britain, residing 
in the borough of Manhattan, city of New 
York, county of New York, and State of New 
York, have invented certain new and useful 
Improvementsin Steam-Generators, of which 
the following is a specification, reference be 
ing had therein to the accompanying draw 

S. 
y invention relates to steam-generators, 

and more particularly to that type of steam 
generators wherein generator-tubes are pro 
vided extending downwardly from the lower 
crown-sheet and looped at their lower por 
tions and terminating upwardly in the steam 
space of the boiler, so as to provide steam 
ashing points in close proximity to the 

heating burner or fire. According to my invention I provide a 
flue or flues leading upward through the body 
of the boiler in addition to an annular flue 
provided between the boiler shell and cas 

9. Äccording to my invention I provide a 
preheater for the feed-water comprising a 
coil arranged within the combustion-cham 
ber, and I also provide a superheater for the 
steam led out from the boiler, also compris 
ing a coil within such combustion-chamber 
and in proximity to the flashing-points of 
the generator-tubes. 
My invention includes various improve 

ments in the construction and combination 
of parts. U 

will now describe the constructions of 
generators shown in the accompanying draw 
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ings, and will thereafter point out my inven 
tion in claims. 

Figure 1 is a vertical central section of a 
steam-generator embodying my invention. 
Fig. 2 is an elevation of the generating parts 
of my device with the casing removed. Fig. 
3 is a plan view of the same, showing several 
of the generator-tubes in dotted lines to 
illustrate the relative arrangement thereof. 
Fig. 4 is a vertical central section of a modi 
fied construction of generator embodying 
my invention, the casing not being shown. 
Fig. 5 is a plan view of the same, partially 
broken away, on the line 55 of Fig. 4. 
The generator is shown as inclosed within 

a casing 1, at the lower part of which is held 

a hydrocarbon-burner 2, having flame-ori 
fices 3 and air-passages 4, these air-passages 
being the only openings from the outer air 
into the combustion-chamber. The casing 
terminates at its upper end in a cap-piece 5, 
having a centrally-arranged stack 6, through 
which the products of combustion escape. 
The boiler is shown as supported in the 

casing by means of inwardly-projecting 
vanes 7 and comprises a shell composed of a 
side wall 8, a lower crown-sheet 9, and an 
upper crown-sheet 10. A plurality of gener 
ator elements or tubes 11 is provided, these 
tubes depending from the lower crown-sheet 
9, and each of these tubes is looped or U 
shaped and has ends of unequal length, one 
end terminating below the water-line 25 25 
and, as shown, at the lower crown sheet, and 
the other end terminating above such water 
line. These generator-tubes are shown with 
depending portions of different lengths; but 
this feature forms no part of my invention. 
Within the boiler and above the upper 

extremities of the generator-tubes is pro 
vided a deflector-dome 12, the function of 
which is to catch any particles of unvapor 
orized water which may be projected up 
ward from the generator-tubes, so that the 
steam which rises above this deflector-dome 
shall be substantially free from unvaporized 
particles, and the space above the deflector 
dome between it and the looped crown 
sheet 10 is the upper steam-space or steam 
dome of the generator. The deflector-dome 
12 is supported by means of sleeves or pipes 
13, embracing the tie-bolts 14 and extending 
up from the lower crown-sheet 9 to the de 
flector-dome 12 and is held from upward 
movement by shorter sleeves or pipes 15, . 
encircling the upper portions of the tie-bolts 
above the deflector-dome 12, the deflector dome being perforated just sufficiently to 
permit the tie-bolts to pass through it and the 
ends of the sleeves or pipes abutting against 
the deflector-dome. 

I provide in the construction shown in 
Figs...1 to 3, inclusive, a single flue 16 extend 
ing entirely through the boiler from the 
lower crown-sheet 9 to the upper crown 
sheet 10, and in the construction shown in 
Figs. 4 and 5 a plurality of such flues 16, com 
prising one central flue and sixflues arranged 
milially between the central flue and the 
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outer annular flue which is provided between 
the casing and the outer wall of the boiler 
shell. The construction shown in Figs. 4 
and 5 I prefer to employ in a larger boiler 
than that shown in Figs. 1 to 3, inclusive. 
The effect of this single central flue or plu 
rality of flues in coöperation with the annu 
lar outer passage-way or flue is to uniformly 
distribute the currents of heated gases aris 
ing from the burner among the depending 
portions of the several generator-tubes, as 
well as to provide heat-radiating surfaces 
pig through the body of the boiler, and 
have found in practice that such construc tion produces a highly-effective generation 

of steam. 
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A preheater is provided for the water 
which is fed into the boiler, such preheater 
comprising a coil of piping 17, arranged in 
the combustion-chamber outside of the gen 
erator-tubes, such coil commencing at a con 
venient distance above the burner and com 
Ring a plurality of turns and terminating 
elow the lower crown-sheet 9 of the boiler, 

so as to leave ample space for the flow of 
heated gases above the preheating-coil and 
between the crown-sheet and preheating-coil. 
This coil is shown as having its convolutions 
contiguous, constituting a closed coil located 
in close proximity to the group of generator 
elements or loops 11, thereby forming a wall 
and causing the gases of combustion from the 
central portion of the grate or burner to pass 
upward to the crown-sheet or bottom of the 
boiler before they enter the annular space or 
flue surrounding the boiler, while the gases 
from the outer portion or burner of the grate 
will pass upward between the outside of this 
closed coil and the casing. The inlet 18 of 
the preheating-coil 17 is located at the lower 
part thereof, and the feed-inlet 19 from the 
preheating-coil to the boiler is located at the 
upper part of the preheating-coil. With this 
construction the water in its passage to the 
boiler is highly heated and enters the boiler at a high temperature. 

For the purpose of superheating the steam, 
so as to insure its delivery in a superheated 
or dry condition, I provide a superheating 
coil 20, which encircles the generator-tubes 
at the lower parts thereof and in close prox 
imity to the burner. In the construction 
shown in Figs. 1 to 3, inclusive, this super 
heating-coil comprises a single turn, while in 
the construction shown in Figs. 4 and 5 this 
superheating-coil comprises two turns. The 
steam enters the Stil by the pipe 
21, extending from the upper steam-chamber 
or steam-dome of the boiler and extending 
down through the annular flue between the 
shell of the boiler and the casing, (see Fig. 2,) 
and leaves the superheating-coil by the pipe 
22, which extends upward through such an 
nular flue. 

It is obvious that various modifications 
may be made in the construction shown and 
above particularly described within the 
spirit and scope of my invention. 
What I claim, and desire to secure by Let 

ters Patent, is 
1. A steam-generator comprising a boiler, 

a casing about the boiler at a distance there 
from to provide a flue between the boiler and 
casing, generator-elements depending from 
the boiler, a preheating-coil in the casing 
having its convolutions substantially con 
tiguous and surrounding the generator ele 
ments and arranged to provide a passage be 
tween its upper portion and the boiler, and a 
superheating-coil also surrounding the gen 
erator elements. 

2. A steam-generator comprising a casing 
provided with a heating-chamber, a boiler 
arranged within such casing so as to provide 
a flue around the boiler between the boiler 
and casing, such boiler having looped gen 
erator-tubes depending therefrom into the 
heating-chamber and having one or more 
flues extending therethrough from the heat 
ing-chamber, and a preheating-coil in the 
heating-chamber surrounding said tubes and 
arranged to provide a passage between the 
heating-coil and boiler, substantially as set 
forth. 

3. A steam-generator comprising a casing 
provided with a heating-chamber, a boiler 
arranged within such casing so as to provide 
a flue around the boiler between the boiler 
and casing, such boiler having looped genera 
tor-tubes depending therefrom into the heat 
ing-chamber and having one or more flues 
extending therethrough from the heating 
chamber, a preheating-coil in the heating 
chamber surrounding said tubes and ar 
ranged to provide a passage between the pre 
heating-coil and boiler and a superheating 
coilin said heating-chamber surrounding said 
tubes and arranged below the preheating 
coil, substantially as set forth. 

4. A steam-generator comprising a casing 
provided with a heating-chamber, a boiler 
arranged within such casing so as to provide 
an annular flue between the boiler and cas 
ing, such boiler having looped generator 
tubes depending therefrom into the heating 
chamber, each of such generator-tubes hav 
ing ends of unequal length terminating in the 
boiler respectively below and above the 
water-level, a deflector-dome in such boiler 
above the upper ends of the generator-tubes, 
such boiler having one or more flues extend 
ing therethrough from the heating-chamber, 
a preheating-coil in the heating-chamber sur 
rounding said generator-tubes, and a super 
heating-coil in the heating-chamber also sur 
rounding said tubes and arranged below the 
preheating-coil, substantially as set forth. 

5. A steam-generator comprising a boiler 
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having looped generator - tubes extending bolts abutting against the deflector-dome, 
therefrom into the heating-chamber, each of substantially as set forth. O 
such generator-tubes having ends of unequal In testimony whereof I have affixed my 
length terminating in the boiler respectively signature in presence of two witnesses. 
below and above the water-level, such boiler GEORGE AWALTON. 
having tie-bolts, and a deflector-dome se- Witnesses: 
cured in the boiler above the upper ends of HENRY D. WILLIAMs, 
the generator-tubes by sleeves about said tie- HENRY BARNEs. 


