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My invention relates to a steam generating 

unit; and more particularly to a boiler for en 
gines, turbines, and other machines utilizing 
Steam as a pressure fluid: 

It is among the objects of my invention to pro 
vide a boiler for generating steam more efficiently 
to reduce fuel costs. 
Another object is to provide a boiler by which 

a given head of steam may be obtained more 
quickly: 
Another object is to provide improved means. 

for controlling the rate-of-steam generation. 
Another object is ito provide a boiler which is 

Safer to. Operate. 
Still another object is to provide effective and 

economical means for superheating steam; 
A further object is to provide an improved 

feed water and fuel supply system. 
Still further - objects include the provision of a 

boiler of the character described which is simple, 
compact; and of less costly design; having sub 
stantially no soot or scale problems; and embody 
ing an evaporator unit adapted for multiple use: 
to increase boiler capacity. 
The invention possesses other objects and fea 

tures of advantage, Some of which, With the fore 
going, will be set forth in the following descrip 
tion of my invention. It is to be understood that 
I do not limit myself to this disclosure of species 
of my invention, as I may adopt variant embodi 
ments thereof within the scope of the claims. Referring-to-the-drawing: 

Figure -1 is a vertical Sectional view of a boiler 
embodying the improvements of my invention; 
and 

Figure 2 is a similar view taken at right angles 
to the Section of Figure 1. 

Figure 3 is a fragmentary Sectional view of the 
feed Water nozzle; and 

Figure 4 is a detail view looking at the inside 
face of the nozzle head, 
Various types of steam generating units have 

been developed in the past, such as Scotch boilers, 
water tube boilers and flash boilers. These boil 
ers all-embody tubes and differ principally in 
whether the latter conduct the water to be evap 
orated or the gases of combustion. In each case - 
the boiler operation depends upon a transference 
of heat through metal tubes to a body of water 

ing up steam pressure; have no means for readily 
controlling the rate of steam generation; are 
relatively dangerous to operate; have aggravating: 
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soot and scale problems; require considerable auxiliary equipment; and are generally heavy, 
inflexible and expensive both to install and oper 
ate. My improved boiler construction largely 
eliminates these problems and 'disadvantages. 
In terms of broad inclusion, my boiler com 

prises an evaporating chamber, means for intro 
ducing finely divided water into the chamber, and 
means for heating the chamber. The evaporat 
ing chamber is preferably in theºform of a rela 
tively small drum disposed directly in a com 
bustion chamber, and is designed for maximum 
inward radiation of heat' to cause substantially 
instantaneous evaporation of the atomized feed 

A superheating chamber is preferably 
formed as a tubular extension of the main evap 
orating portion of the unit, and is arranged to 
absorb heat from the flue' gases to insure com 
plete evaporation and superheat the steam. This 
superheater is also designed for maximum heat 
absorption by the steam. Means also disposed 
to absorb heat from the flue gases is preferably 
provided for preheating the feed water. Regu 
lating means may be provided to control the feed 
water and fuel to the furnace; and safety devices 
may also be provided in the system as required. 
In greater detail, and referring to Figures 1 

and 2 of the drawing, my boiler comprises a 
cylindrical casing 2 lined with refractory material 
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contained either-internally or externally of ‘the 50' 
tubes. Such boilers are comparatively inefficient 
thermodynamically; are generally slow in build 
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3' for insulation and heat reflection. The lining 
is preferably, of sectional structure to facilitate 
construction and assembly. An inclined bottom 
4 is provided for the casing and is also covered 
with the lining material. A plurality of say three: 
partitions 6 of refractory material are arranged 
in the casing and function as baffles to divide the 
casing into a lower combustion chamber 7 and a 
series of upper flue passages 8. ???? 
The lower partition has a central opening 9 

while the upper partitions have offset flue open 
ings í f : as well as smaller central openings 12. 
The top lining and plate 3 have an aperture f4 
aligned with the central partition apertures, and 
also have an opening 6' communicating with 
smok? stack 7: Openingsº I - and 6 ar? alter 
nately disposed on opposite sides of the flue pas 
sagesto give a Zig-zag path for the fue gases. 
The furnace is preferably fired by an oil burner 
having a head 8 fed from an oil line 9: This 
burner may be of any suitable construction and 
further details will not be given as to the burner 
structure per se. The burner is preferably 
mounted on a neckportion 2? of the casing, dis." 
posed at an angle to the vertical axis of the unit 
to direct the flame upwardly into the combustion 
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chamber 1. Bottom 4 is preferably sloped at the 
Same angle. 
The evaporating unit of my improved boiler 

comprises a Steam reservoir 22 mounted cen 
trally on the top of the casing by Suitable brack 
etS 23. Depending frOlm this resertVoir and Sulp 
ported thereby is a tubular Superheating cham 
ber 24 communicating at its upper end With the 
reservoir and extending down Wardly through 
openings f4 and i2. Tube 24 has a flanged upper 
end bolted to a Saddle flange on the reservoir. 
Supported at the loWer end oi tube 24 in Opening 
9 is a relatively Small drum 26 forming the main 
evaporting chamber of the unit. This drum has 
a flanged top neck 2 bolted to the lower fianged 
end of tube 24 So that drum 26, tube 24 and reser 
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Voir 22 are connected as a Structurally integral : 
unit, all supported by brackets 23 at the top 
of the boiler. 

Evaporatling drum 26 lies principally within 
combustion chamber and is disposed to receive 
the full benefit of the flame from inclined burner 
head 18. The flue gases in traversing paSSages 
8 el Velope the Superheating tube Or Chamber 
24, as Will be leadily appreciated from the con 
Struction ShoWn. An important feature to be 
noted is that tube. 24 and drum 26 of the evap 
Orating unit alie freely suspended and therefore 
are free to expand and Contract under changing 
temperatule ConditionS. 

iVieans are aSSuciated with my evaporating unit 
for admitting finely divided Water into drum 26. 
For tulis purpose a pair of mOZZles are provided, 
One at each alsned end of the dium, for atomiz 
ing the teed Water and injecting it into the hot 
evaporating chamber. As best shown in Figure 4, 
the nozzle preelably comprises a head 28 held 
on a Studded plate 29 by a cap 3 ; the plate 
being Secured to a boss 32 at the end of the drum 
by studs 33. A pipe 34 feeds Water to the nozzle, 
into a cavity 3j of the Stud, from which the 
Water 'flows through outwardly extending pas 
Sages 3 to a peripheral groove 38 in the face of 
the Stud. 

NoZZie head 28 also has a groove 39 in its back 
face, registering with groove 38 to provide a water 
channel from Which the fluid is directed in 
Wardly to nozzle orifice 4 i through passages 
42 disposed tangentially of the orifice bowl. See 
Figure 4. By this arrangement the Water is well 
broken up and is given a Whirling motion that 
insules thorough atomization, So that the Water 
is introduced into the evaporating chamber in a 
finely divided State of Subdivision. By changing 
the size of passages 42 the maximum amount of 
Water admitted by the nozzle may be varied. 
Arranging the nozzles at the ends of the drum 
provides tWO feed Water Sprays, each directed 
toward the center of the chamber. While the 
nozzle Structure ShoWn is preferred, it is under 
stood that other Suitable types of nozzles may 
be employed. 
Means are also provided for enhancing inward 

radiation of heat Within the evaporating cham 
ber. As shown in Figures 1 and 2, a plurality of 
radial fins 43 are preferably arranged in the 
drum to function as heat conductol's and provide 
additional intel'nal ladiating Surfaces. Baffle 
means are also provided in the drum and dis 
posed in the path of the projected water par 
ticles to give added turbulence and furnish ad 
ditional heat radiating SurfaceS. For this pur 
pose a pair of conical plates 44 are arranged 
circumferentially of the drum adjacent its cen 
tral portion, the Opening between these con 
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2,367,870 
verging plates leading to the drum outlet through 
neck 2. A pair of baffle plates 46 at the outlet 
function to further impede the egress of steam 
from the evaporating chamber. 
By this arrangement, the fine particles of Wa 

ter injected into the hot drum are converted Sub 
stantially instantaneously into Steam. This con 
Version is not only practically instantaneous, but 
it is also substantially complete. The efficiency 
of this steam generator is materially greater than 
boilei’S heretofore developed, mot only because it 
utilizes heat of radiation as Well as that of Con 
duction, but also because the finely divided fluid 
particles offer a much larger W&tel Surface for 
heat absorption. In previous boiler constructions 
Where a comparatively large body of Water lies 
adjacent a hot metal surface, the heat transfer 
is principally by conduction and only the layer 
of water contiguous to the metal gets the full 
benefit of the conducted heat. On the other 
hand, in my Steam generator a large Water Sur 
face per unit volume of fluid is presented to the 
cCmbined infiuences of conducted and radiated 
heat. While a Water particle is traveling in a 
free path in my evaporating chamber it is ab 
SOrbing radiated heat, and When it strikes a hot 
surface of the chambel' it additionally absorbs 
heat by conduction. Therefore, When a minute 
Water particle is injected into the intense heat 
Zone in the evaporating chamber the conversion 
into Steam is Substantially instantaneous. 
Steam from the main evaporating chamber 26 

passes upwardly through superheating tube 24, 
Wherein means are preferably al.''anged to pro 
vide a tortuous path for the Steam and any un 
evaporated Water particles. As shown in Figure 
2, a helical Strip 4 is disposed in the tube to 
provide a Spiral path for the Steam. This strip 
performs the dual function of a baffle plate and 
means for amplifying the radiation of heat in 
Wardly of the tube. In addition, helical fins 48 
are preferably provided externally of the tube 
for additionally abSOrbing heat from the flue 
gases enveloping it. If desired these fins could 
simply be annular, radially projecting plates. 
This arrangement effectively superheats the 
steam by utilizing flue gas heat that would other 
Wise be lost, thus adding further to the economy 
of my unit. From tube 24 the Superheated Steam 
paSSes directly into reservoir 22. 
Means also utilizing heat from the flue gases 

is preferably provided for preheating the feed 
Water. As also shown in Figures 1 and 2, a pipe 
COil 49 is arranged in One of the flue passages 8. 
Pipes 34 leading to the atomizing nozzles at the 
ends of drum 26 depend from the lower convolu 
tion of the coil. The temperature of the feed 
Water is thus elevated without requiring an addi 
tional Source of heat, thereby adding still fur 
ther to the economy and efficiency of my unit. 
Steam from reservoir 22 is led off through a 

pipe 5 controlled by a suitable valve 52. A safety 
valve 53 is also provided on the reservoir, along 
With thermometer 54 and pressure gauge 56 
Shown in Figure 2. An apertured cover plate 57 
on the top of the furnace is disposed under the 
reservoir to form a Seal at opening 4. 

It is to be understood that in practice suitable 
means are also provided for Supplying feed water 
under pressure to the furnace. Further, suitable 
Safety controls may be used as desired. A safety 
device is indicated at 92 in Fig. 2. 

I have described the unitary structure of drum 
26, tube 24 and reservoir 22 of the evaporating 
unit. A feature to be noted in this connection 
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is that the units are readily adapted to be used 
in multiple to increase boiler capacity. Thus, a 
Series of units may be mounted in a single boiler 
With their evaporating drums depending into a 
common combustion chamber. The evaporating 
units may therefore be standardized as to size, de 
pending upon multiple arrangement for increased 
capacity. Whether the units are used singly or 
in multiple, they have the advantage of centraliz 
ing the point or points of steam generation, and 
do not spread over a large area, like the tubes 
of the Scotch or Water tube boilers. This cen 
tralization provides greater compactness; reduces 
Weight; and requires less fire. 
The simplicity and economy of the preheater 

for the feed water is also to be noted, compared 
to the multiple stage steam consuming heaters of 
ordinary boilers. Likewise the absence of soot 
and scale problems in my boiler eliminates the 
auxiliary equipment needed to deal with these 
problems in ordinary boilers where lengthy tubing 
is present to collect Soot, and accumulate Scale. 
The considerable auxiliary equipment required 
for Ordinary boilers often exceeds the cost of the 
boiler itself, all of which is eliminated by my im 
proved boiler design. 
By the terms "finely divided water' as used 

throughout the description and claims I mean 
feed Water of particle size that offers a large sur 
face area for heat absorption yet of sufficient 
mass to be projected into all portions of the 
evaporating chamber against the pressure there 
in. This may vary from minutely atomized 
particles to water particles of considerably larger 
size, depending upon the size of the evaporating 
chamber, the pressure therein, and the force with 
which the particles are injected into the chamber. 

I claim: 
1. A boiler comprising an evaporating chamber, 

a superheating chamber communicating with the 
evaporating chamber to receive steam therefrom, 
atomizing nozzle means for introducing finely di 
vided Water into the evaporating chamber, means 
providing a tortuous path for steam through the 
superheating chamber, and means for heating 
said chambers. 

2. A boiler comprising an evaporating cham 
ber, a superheating chamber suspending the 
evaporating chamber and communicating With 
the evaporating chamber to receive steam there 
from, means for introducing finely divided water 
into the evaporating chamber, means for heating 
said chambers, and heat absorbing fins on the 
exterior of the Superheating chamber. 

3. A boiler comprising a combustion chamber 
having a fue, an evaporating drum disposed in 
Said chamber, a Superheating tube leading direct 
ly from the drum and extending longitudinally 
through said flue, a helical baffle in the tube, and 
means for introducing finely divided Water into 
the drum. 

4. A boiler comprising a combustion chamber, 
an evaporating drum disposed Within said cham 
ber, a tube communicating with the drum at a 

10 

20 

25 

30 

35 

4) 

50 

3 
point between the ends of the drum for conduct 
ing Steam from the drum, atomizing nozzles for 
introducing finely divided water into the opposite 
end portions of the drum toward said point, and 
burner means in said chamber for heating said 
drum to cause the finely divided water to almost 
instantaneously change into steam. 

5. A boiler comprising a combustion chamber, 
an evaporating drum disposed within said cham 
ber, a tube communicating with the drum at a 
point between the ends of the drum for conduct 
ing Steam from the drum, atomizing nozzles for 
introducing finely divided water into the opposite 
end portions of the drum toward said point, baffle 
means on the inner wall of the drum between 
the nozzles and the point of communication of 
the tube with the drum for increasing the turbu 
lence of the finely divided water and presenting 
heat radiating surfaces in the interior of the 
drum, and burner means in said chamber for 
heating said drum to cause the finely divided 
Water to almost instantaneously change into 
steam. 

6. A boiler comprising a combustion chamber, 
an evaporating drum disposed within said cham 
ber, a tube communicating with the drum at a 
point between the ends of the drum for conduct 
ing Steam from the drum, atomizing nozzles for 
introducing finely divided water into the opposite 
end portions of the drum toward said point, 
frusto-conical baffle plates on the interior of the 
drum at opposite sides of the point of communi 
cation of the tube with the drum, heat radiating 
fins on the interior of the drum between the ends 
Of the drum and the baffle plates, and burner 
means in Said chamber for heating said drum to 
cause the finely divided water to almost instan 
taneously change into steam. 

7. A boiler comprising a combustion chamber 
having a fue leading upwardly therefrom, an 
evaporating unit comprising a superheating tube 
extending downwardly through the flue to be 
heated by the gases passing therethrough, an 
evaporating drum suspended from the lower end 

5 of Said tube to communicate therewith and to be 
disposed within the combustion chamber, said 
Suspension of the drum permitting free expan 
Sion and contraction of both said tube and drum, 
and nozzle means introducing atomized water 
into Said drum, and burner means in the com 
bustion chamber for heating said drum to con 
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vert the atomized water into steam. h 
8. In a boiler, a casing providing a combustion 

chamber at its lower portion and a flue at its 
upper portion, and an evaporating unit compris 
ing a steam reservoir mounted on the top of said 
casing, a Superheating tube depending from the 
reservoir through Said flue, and an evaporating 
drum carried on the lower end of the tube in said 
combustion chamber, the drum being suspended 
from the reservoir by the tube whereby the tube 
and drum are free to expand and contract as a 
unit independently of all other parts of the boiler. 

PAUL I. JOSLYN. 


