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My inventioii® réelates” to’ a stearh generating:

uiit; and more particularly to a hdiler for en-
gines; turbines; and other machines utilizing
steam as-a‘pressure fluid:-

It is'among the objects of my invention-to pro--
vide g boiler for gerierating steam ‘more efficiently-

to reduce fuel costs. -

Another objectis 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 isito provide-a-boiler which-is

safer to operite.
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 systein.

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 seale probleins; and-embody-

ing- an- evaporator-unit adapted for-multiple use-

to-increage boiler capacity.-

The'invention possesses othér-objects-and fea=
tures of advantage, some of - which; with the fore=
going; will bé set-forth in-the-following descrip-

tion-of my'invention. - It is-te be understood that’
I-do-noet -limit-myself 16 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's similar view taken at right angles”

to'the section of Figure:1.-

Figure 3:is‘a fragmentary sectmnal view of the-

feed water nozzle; and

Figure 4is g detail view looking at the inside-

face of thenozzle head.
Various types of steam generating units have

beer’ developed:in-the past, such-as Scotch boilers,

water tube boilers and flash boilers. These boil-

ers all-emibody  tliibes' and- differ- pnncmally in

whether the ldatter coniduct the water to be evap-

orated or the gages ‘of ‘combiistion. In‘each case”

the boiler operation depends upon a transference
of hedt through metal tubes to'a'body ‘of water

contained -efther-intérfially or'extérnally of ‘the’
Such boilers-are comparatively inefficient
thermodynamically; aré generally slow in build="

tubes.

ing:up steam pressure “have ho meahs for: readﬂy
controlling. therate:of ‘steam generation; are

relatively:dangeérous to'operate;-have aggravating:
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- water:

soot” and seale problemS' reqmre considerable
auxiliary’ eqtupment and- are generally heavy,’
inflexible and- expenswe bcth to‘irstall and’ oper-
ate: My 1mproved boﬂer construction largely’

¢ elimindtes- these’ problemS‘ and! dlsadvantages

In~ terms of Brodd- inclusion, my' boiler com:”
prises an’ evapora.tmgchamber ‘means for mtro-
ducmg firiely: d1v1ded~vsiater into the: chamber, and’
méans‘for heating the’ chamber The evaporat:
ing chamber is preferably- iti~the“form- of a rela<’
tively’ small’ drunt d1sposed directly in a com-
bustion -chamber; and is’ déSighed for' maximum’
inward radiaticn- of -heat’ to’ cauise’ substantially’
instantaneous- evaporatmn of' the atomizedfeed’
A- superheating’ chamber is preferably
formeéd as’a tubllar extension of ‘the main evap-’
orating - portion- of the’ unit, and is’ arranged to
absSorb heat from the flue gases’ to’ insure com-’
plete: eva,pora.txon ‘and superheat the stéam. This
superheater is also designed for maximum heat
absorption by the stedm. -Means also” dlsposed
to¢ absorb-heéat’ 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 furnsce; and safety-devices
may’also be provided inthe system as required.’

In greater: detail; and: referrmg to Figures 1°
and 2 of the drawing, my’ boiler comprises g’

* cylindrical casing 2 lined with réfractory material”
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© 3''for instlation and heat refléction.” The lining-

is-preferably of sectional” stfucture’ to facilitate
construction ‘and - assembly An inclined’ bottom"
4°ig prov1ded for the casing”and is also'covered:
with the linihg material. A plurality of say three®

<+ partitions’ 6 'of ‘refractory’ material are arranged

inthe casing-and functioni-as baffles to'divide the’
casing into a‘lowet combustion chamber 1’ and -
seriesof upper fliie passages’s.

The* lower partitiod has a’ central openmg 9'
wh11e the ‘upper partitions have offset flue open-
ings 11 -a§ well- as sthaller ceéntral openings 12;
The top lining and plate 3 have an- aperture ia
aligned with' the central ‘partition” a,pertmes and
als6 - have - an’ opening - 16 commumcatmg with-
smok#® stack 11; Openings I{-and 16 are alter-’
nately disposed on opposite sides of the’ flue pas=
sages ‘to ‘give ‘a zig-zag' path for” the flue gases.
The furnace is* preferably ﬁred by an oil ‘burner
having ‘a' hedd 18 fed from afi oil line 19; This’
burner niay be of ‘ahy suitable construction and
fuither detailywill'not' be givén ‘ag to the burner’
structure® pe¥ sei’ The burner” is'* preferably:
mounted on &' ne¢k’ portion 21 of the casmg, 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 7. Bottom 4 is preferably sloped at the
same angle.

The evaporating unit of my improved boiler
comprises a steam reservoir 22 mounfed cen-
traily on the top of the casing by suitable brack-
ets 23. Depending from this reservoir and sup-
ported thereby is a tubular superheating cham-
ber 24 communicating at its upper end with the
reservoir and extending downwardly through
openings {4 and §2. Tube 24 has a flanged upper
end bolied to a saddle flange on the reservoir.
Supported at the lower end of tube 24 in opening
9 is a retatively small drum 26 forming the main
evaporting chamber of the unit. This drum has
a hanged top neck 27 boited to the lower filanged
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.

Evaporating drum 26 lies principally within
combustion enamber T and js disposed to receive
the fuil benefit of the flame from inclined burner
head 18. The fiue gases in traversing passages
8 enveiope the superheating tube or chamber
Z4, as wiil be readily appreciated from the con-
struction shown. An important feature to be
noted is that tube 24 and drum 26 of the evap-
orating unit aie ireely suspended and thereiore
are iree vo expand and contract under changing
temperature conditions.

Means are asscciated with my evaporating unit
for aamicting finely divided water into drum 26.
For t.uis purpose a pair of nozzles are provided,
one at each aisned end of the dirum, for atomiz-
ing the teed water and injecting it into the hot
evaporating chamber. As best shown in Figure 4,
the ncozzie preierably comprises a head &8 held
on a studded plate 29 by a cap 3i; the plate
being secured to a boss 32 at the end of the drum
by studs 43. A pipe 34 feeds water to the nozzle,
inco a cavity 8u of the stud, from which the
water 'flows through outwardly extending pas-
sages 37 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 nczzle orifice 4§ through passages
43 disposed tangentially of the orifice bowl. See
Figure 4. By tais arrangement the water is well
broken up and is given a whirling motion that
insures 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 conductors and provide
additional internal radiating 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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verging plates leading to the drum outlet through
neck 21. 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
bcilers heretofore developed, ot only because it
utilizes heat of radiation as well as that of con-
duction, but also because the finely divided fiuid
particles offer a much larger water 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 chamber 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 arranged to pro-
vide a tortuous path for the slteam and any un-
evaporated water particles. As shown in Figure
2, a helical strip 47 is disposed in the tube to
provide a spiral path for the steem. This strip
performs the dual function of a haflle 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 surerheats the
steam by utilizing flue gas heat that would other-
wise be lost, thus adding further to the economy
of my unit. From tubke 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-
ticnal scurce 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 §1 controlled by a suitable valve 52. A safety
valve 53 is also provided on the reservoir, along
with thermometer 54 and pressure gauge 58
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, &
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,
8 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 g 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 fiue, 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
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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, bafile
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 bafile 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 flue 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
of said tube tc 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. .
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 L. JOSLYN.



