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UNITED STATES PATENT OFFICE.

' DOMINIQUE ANTOINE CASALONGA, OF PARIS,

-

FRANCE.

STEAM-GENERATOR.

SPECIFICATION formmg- part of Le"’*ters Patent No. 605 997 dated June 21, 1898

Apphcatmn ﬁ]ed December 28, 1897. Serlal No. 663, 940. (No model.) - Patented in
and in France March 17, 1896, No, 254,832

nugland September 17, 18_95, No, 17,276,

1o all whom It e J concern:

Be it known that I, DOMINIQUE ANTOINE.

CASALONGA. ar eSIdent of I’aris, France, have
invented new and useful Improvements in
Means for Producing and Applying Steam,
which are fully set forthin the following speci-
fication, and for which I have obtained pat:
ents in Iingland, No. 17,276, dated September
17, 1895, fmd in Krance, No. 254,832,
March 17, 1896,

This invention relates to 1mpr0vements in

~means for producing and applying steam-
power, and has for its object to increase the

efficiency of steam-boilers and steam-engines

while reducing their weight and dlmenswns |

The 1mprovements consist in supplying an
engine wit
causing a j
pressure to draw into a vessel situated be-
tween the superheater and the boiler a por-

tion of the exhaust-steam of the engine, the
engine being preferably of the kind whose re-.

eeiving element consists of a turbine wheel

adapted to revolve freely in its casing—such
as, for instance, steam-turbines or a steam-
- turbine on Laval’s system,; where the receiv-

ing element does not rub against the walls of
the casing; in producing and maintaining by
means of & pump, preferably of the centrifu-
gal type, a continuous mechanical circulation
of the water in the boiler, which circulation
aldsthat produced by the heat of the furnace,

with the object of rendering the temnperature

- uniform; of scouring energebically the heat-
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ing-surfaces, and of increasing the steaming

power and the safety of the steam-boiler.
These improvements are applicable to all
types of steam-engines and steam-boilers, but
Nore partlculally to practically frwtmnless
1‘0‘5&1‘37 engines and to tubulous boilers. -
The superheater is arranged behind the
boiler, so as not to be e\posed to a too power-
ful _ELC-tiOll of the fire. It is connected to the
boiler by means of
which contains and distributes the mixture
atamean pressure.  Thesectional area of the
passage-way of the superheater  increases
toward the outlet, which latter should be ex-

- posed to the hottest gases, and for this reason

5o

should be capable of Wlthstandmﬂ a high tem-
perature and of being easily removed and re-

placed.

The conditions of outflow of the su-

dated

h superheated steam obtained by
et of saturated live steam of high

the intermediate conduit,

]

'

peLheated' steam may be regulated by means
of known devices for renulatmw the pressure
and the temperature.

A portion of the exhaust of an engine 18
dmwn off by a jet of live saturated ste%m of
high pressure supplied by the boiler. The
jet exerts its inducing action by means of an
injéctor, that may be of known type, having
one or more inducing-cones, and the mmtur
of live and exhaust steam passes into the in-
tetmediate reservoir or conduit, whenece it is
admitted to the SUpelhea,tel and caused to
travel, as much as possible in the 0p1)051te di-
rection to that of the hot gases, to the engine.
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The superheater may be composed of a num- -

ber of separate removable and. replaceable
sections, each being provided with a remov-
able end portion that is designed to be sub-
jected to the most intense action of the hot
gasses of combustion. As the steam‘travels
toward the engine it expands and.is super-
heated more and more.

The-continuous mechanical circulation for
the purpose of accelerating and intensifying

the circulation in the boileris not necessarily
.combined with the return of a portion of the

exhaust-steam by means of live steam of high
pressure; but it promotes the absorption of
the heat of the furnace and of the hot gases
by the circulating water. It maintains the

surfaces clean by scouring them or causing

the said water to impinge ﬁpOn them. Ifin-

creases the generation of steam and thesafety
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of the apparatus, and it localizes in a quief

and not-much-heated part of the boiler the

impurities held in suspension in the circulat-

ing current.
I‘lﬂ‘llre 1 of the accompanying drawings

lshowq in vertical section a general dlawram- |

matic view of the general arrangement of the
various parts of the apparatus.
on alarger scale, a detail view of one of the
heating and circulating tubes. Fig. 3'is a
sep&,mte view, to a 1.;1,1*1D er scale tha,n Kig. 1,

of an 11:1;|th01 which may have Several in-
ducing-cones.

Fig. 4 18 a vertical sectmnal

view of 2 modlﬁed construction of my boiler.
Theoperation of the apparatusis as follows:
Of the high-pressure saturated steam sup-
plied to the drum A of the boiler a portionis
allowed to pass direct to the engine I3 through
the superheater Catstarting, agindicated by

fig. 2shows,
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the arrows in full lines.
has thus been started a jet of high-pressure
steam passing into an injector T draws in
through an opening O a part of the exhaust-
steam of the engine, this steam passing
through the return-pipe D. The mixture of

the live and exhaust steam enters at a mean

but rather low pressure into an intermediate
conduit E, whence it is admitted to the coils
or passages of the superheater F and thence
into thesuperheated collector E'. The steam,

which is pr eferably caused to travel as much-

as possible in the contrary direction to the
hot gases, becomes superheated and expands
during its course and leaves the hottest part
£ in ol'der to be distributed under the hest
conditions to the receiver of the engine B.

The peculiar cycle of the steam, which I call

a ‘‘motive” eycle, having been established in
this way, continues, and the boiler is supplied
with a quantity of water corresponding to the
exhaust-steam which is lost, but whose heat
can be utilized to heat either the air passing
under the grate or the feed-water, or both.
While this motive cycle is taking pl.-.:we in a
continuous manner, there may, &S already
stated, also be %mbhahed a circulation of
the water in the boiler by means of a centrif-
ugal pump P, which draws water from a quiet
chamber « of the boiler and delivers it into
another chamber o/,
latingand heating tubes?{. Althoughthese
twochambers are quite separate and distinet,

they, however, communicate freely thr Oﬂf""h
the central and always-open passage throu n‘h
the pump. The arrangement is such that if
the mechanieal circulation should become in-
terrapted the physical or natural circulation
would not be alfected thereby.

When 1t 1s possible to insert a supplement-
ary tube ¢ for circulating purpose centrally
within each of the heﬂ’mnn* tubes { 7 7, as
shown in Fig. 2, it is prefemble to close or to
contract the extreme outlet end of the said
supplementary tube and to pierce the thin
thereol with numerous small holes, as
shown, through which jets of water can es-
cape at right angles to the heating-surface of
the inclosing heating-tube ¢, the said jets
serving to take 1 P heat to a eonmdemble de-
aree fmm the outer tube.

The cycle constituted by the saturated live
steam, the exhaust-steam, and the su perheat-
ed ml\tu_re of live and exhaust steam is indi-
cated by arrows drawn in full lines and fur-
nished with single and with double barbs.
I'he eycele formed in the interior of the boiler
and passing through the circulating-pump P
1s indicated by dotted ArTOWS ll‘wm single
barbs.

The pump I” may be operated dir ectly by
steam taken from the boiler or from the super-
heater or even from the exhaust of the engine
I5, or it may be by means of gearing from the
sald engine. Thetaking upof a portion of the

exhaust-steamm might also be effected by
means of expanded saturated steam instead .

Aftier the engine

heat stored 1n s&tm‘ated steam. .

which feeds the cireu-

nicating with one c¢h

of by live high-pressure steam; but the efli-
ciency Would be less, because the efficiency

of the heat stored in superheated steam is

about three times greater than that of the

The circulation of the water can be effect-
ed, as shown in the modification illustrated

in I‘}ﬁ‘ 4, by a jet of steam formed in a lower

chamber A', communicating with the upper
chamber or ‘dram A of the boiler through an
upright pipe A%, through which the steam and

water pass-and whose w*ﬂl is prolonged down-

ward at A%in such a manner as to dip a little

into the water of the lower chamber A’ and
to there produce a lower water-level m n.
The steam formed in the lower chamber A’
has a pressure higher than that of the steam
oenerated in or admitted to the drum A by
an amount corresponding to the head II of
the water that bears upon the water in the

lower chamber A'. |
The circulation by means of a pump or ]et
of steam can be also effected in water-tube

boilers of the Belleville type.

Having now particularly described and as-

certained the nature of the said invention and
in what manner the same is to be performed,
I declare that what I elaim is—

1. The combination with a boiler divided

into two chambers, of concentrically-arranged

heating and circulating tubes, the outer tubes
communicating with one of the boiler-cham-
bers, and the inner tubes communicating with
the Othel boiler-chamberand being perfomted
whereby jets of water are prmeeted at right
angles against the heating-surfaces of Lhe
outer tubeb, and a pump connected respec-
tively with said chambers and through which
they communicate and by which a mechanical
circulation of the liguid from one chamber
to the other and throughthe heating and eir-

culating tubes is maintained, Bubsamntml]y

as descnbed
The combination with a boiler dnuded

'11‘[0 two independent chambers by an inter-
11:.—«1,11);11*L1t10n of concentrically-arranged heat-
ing and ecirculating tubes pro ]ectmg at one

end into said boiler,

amber, and the inner
tubescommunicating with the other chamber,
said inner tubes beln
project jets of water at right angles against

the inner surfaces of the outer heating-tubes,

and a pump connected respectively with sald

chambers and through which they communi-

cate and by which -a mechanical circulation
of the liquid from one chamber to the other

and throughtiheheating and cirenlating tubes

is maintained, substantially as deseribed.

In testimony whereot I have signed this
qnecmeamon in the presence of two Subsm 11)-
ing w1tne%&es |

DOMINIQUE A\”J‘OI‘\L T‘-ASMJQ_NG;L

WTltnes&es
EDWARD P. MACLEAN,

EDWARD DEUGNIOT.

the outer tubes commau-

o periorated so as to
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