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To all whom it may concerwn: |
Be it known that I, LoUls MARIE (xABRIE

DELAUNAY-BELLEVILLE, a citizen of France,

and a resident of Paris, in the Department of
the Seine, France, have invented a new and
useful Improvement in Water-Tube Boillers,

of which the following is a specification.

In steam-boilers with water-tubes where
the gases rising from the furnace take a ver-
tical course such gases reach the chimney as
soon as they leave the series of tubes. W here
coal which gives a long flame is burned, or
where the furnaces are overloaded with fuel,
the gases do not burn thoroughly in the series
of tubes, but become extinguished on meeting
the water-tubes, and may under certain cir-
cumstances become inflamed again on enter-
ing the chimney. Owingto this fact a consid-
erable proportion of the heat is lost, and the
gases which happen to ignite again In the
chimney produce a very high temperature in
the latter, which has a disturbing effect on

the proper operation of the chimney itselt,

while at the same time exposing the neigh-

25 borhood to danger from fire, and this Incon-
~ venience is more particularly fraught with

| -
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danger on board ships, where it is theretore
most desirable to find an effective remedy
for it. -

By causing the gases as they leave the series
of steam-generaling tubes immediately to
pass through a feed-water heater they may
be prevented from igniting again, and after
traversing the heater their temperature will
be sufficiently lowered to make it impossible
for them to catch fire in the chimney; but,
on the other hand, the combustion of gases
which are dealt with in this manner is incom-
plete; but if there be provided between the
steam-generating tubes and the feed-water
heater a combustion - chamber wherein the
combustible élements of the smoke may mix
with the elements, causing combustion at a
high temperature, then the gases will be 1g-
nited again and burned. The resulting heat
is utilized in the feed-water heater., This re-

sultis attained with still greater certainty and
in a more advantageous manner by using one
common mixing and combustion chamber for
two steam-boilers, or, indeed, two groups of
boilers suitably combined together, between
which the feed-water heater is located. In

Dback to back.

this case the gases in excess coming from a
furnace, (or a series of furnaces,) and which
cause combustion, may assist the burning of
the gases in excess capable of undergoing
combustion and supplied by the other series
of furnaces. An air-blast or steam-injector
similar to that employed in connection with
the furnaces of the well-known Belleville
boilers may, moreover, be arranged to effect
in the said chamber the thorough union of
the various gases meeting therein. . By such
means the following double result is with cer-
tainty attained: the combustion is completed
and the gases have their temperature lowered
asthey enter the chimney. 1The arrangement
which I have devised in order to obtain these
resultsis hereinafter described with reference
to the accompanying drawings, which show
four marine steam-boilers arranged 1n pairs,
Between the two boilers on
each side (or board) of the vessel (which boil-
ers are set at a suitable distance apart for the
purpose) there arelocated thefeed-water heat-
ers, one heater being employed for each boiler.
The respective compartments of the heaters
communicate at the top and bottom, while the
bases or bottoms of the two bollers are con-
nected with the chimney by one common con-
duit or flue.

In order that mysaidinvention may be fully
understood, I shall now proceed more particu-
larly to describe the same and for that pur-
pose shall refer to the several figures on the
annexed sheet of drawings, the same letters
of reference indicating corresponding parts
in all the figures.

Figure 1 is an elevation, one-half of which
is drawn in section on line x x, Fig. 2. FKig.
2 is a view, one-half of whichis a plan, while
the remaining two quarters are respectively
sections on lines v vy v vy and ¥ v, Fig. 1.
Fig. 3 is a vertical section on line 2z z, Fig. 1.
Fig. 4 is a vertical section on line w u, Fig. 1.

The following is a description of the several
parts of the apparatus, indicating both their
nature and their respective duties, all with
reference to the drawings.

A Aor A’ A'areboilersof the Belleville type
united for purposes of circulation of the com-
bustion gases.

a o or ¢’ o' are the steam-producing parts

of such boilers.
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B I3 or Ib'B are compartments of the feed-
water heater.

b bor b b are parts of feed-water heaters
of the Belleville type of hoiler.

C Cor O Care smoke-flues arranged he-

hind the compartments of the feed-water

heaters.

A represents water-tight partitions in the
boilers A A’

C1s a partition between the smoke-flues
C C.

D D or D' D"are small tubular channels
traversed by the steam as it issues from the
bollers and serving to dry the steam.

M or M represents gas-combustion chianm-
bers situated at the top of the boilers above
the feed-water-heater compartments.

Sor S represents air-blasts or steam- Injees
tors serving to mix the gases as they meetin
the mixing and combustion chamber, the mix-
g of the guases being effeeted through the in-
creased speed impar ted to them by the acltion
of the air-blasts or steam- 11130010151&]111{} the
gases are flowing toward each other. In all
otherrespeets the usualarrangement of Belle-
ville boilers is retained.

In the case of each hoiler the feed-water is
admitted through the graduated cock K, Fig.

1. It 1s then dhiuhu’[ed ﬂnmwh the (*{){ N f

of the self-moving column I' and enters at (/

into the lower collector or receiver G of the
corresponding water-heating series of tubes.

This feed-wateris (haiubul(*d throughout the
elements U D b of the feed-water heater and
rises successively from one tube to the next,

being more and more heated at cach stage,

until it reaches the upper.collecting (*]mm])(}

II.  The pipe i conducts the feed- water from
the collector I to the purifier I of the Belle-
ville boiler, and this boiler operates as though
1t were fed from the self-acting cock direct,

the column If being in (3011111.111.11mfltmn W J_L_1
the steam-generating apparatus, as usual.
The steam which is generated and which
comes out of the purifier I through the pipe
¢ enters the pipes of the de%memol D and
1ssues therefrom through the short tube-noz-
zle d, by which it is directed toward the en-
cines. I'he combustion gases as they attdm

the tops of the series of tubes a a or ' ¢ of
the combined Dhoilers A A or A" A’ pass off
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into the smoke-flues m 2" of the said hoilers
and converge toward the combustion-cham-
ber M M. Owi ing to the speed with which
they move along 1]10%0 cgases, flowing in op-
pomte dueeimnb ])611(,11..-110 e.;mh otllel and
mix, with the 1051111.- that those of their com-
poneut clements which are subject to and
those which cause combustion (the course of
both of whichthas till then been parallel) meet
and Dbecome reignited in consequence. The
heat produced by this renewed combustion
18 taken advantage of in the feed-water heat-
ers.  When the gases have passed beyond the
feed-water ]leﬂt(ll s and enter the flue Cor C,

their temperature is no longer Suiﬁcmntlv
high forthemto beacain lﬂm‘[vd therein, even
ﬂum“h they should hawve 1011111104:1 any of the
ﬁmnhus‘nb]o clements, and therefore the
drawhacks mentioned above are avoided,

while at the same time the fuel is turned 1.0
hetter account.  Doors O O are provided in
the front part of the series of water-heating
tubes O b or U/, so that such parts may be
readily eleaned within and without, similarly
to what is done as a rule in the steam- -Zener-
ating {1])1)(11{11 us of the Belleville hoilers.

The doors o arranged helow the others serve
for the removal of the soot left hehind by the
smoke in the ash-boxes P and P', arranged in
the same manner as is usual in steam-boilers.

What I elaim is—

In a water-tube steam boiler, the combina-
tion with the steam generating elemulis the
feed water heating elements, and the fl ue or
chimneyarr .fmﬂod behmd the feedwaterheat-
ing elementsand extended from the base of the
boiler, of a gas mixing and combustion cham-
ber situated at the top of the boiler, hetween
the steam generating and feed water heating
clements and communiecating with the flue or
chimney through the said feed water heating
elements, subhmnhal]y as and for the pur-
pose deseribed.

In testimony whercof I have signed this
spectfieation in the presence of two subserih-
ing witnesses.

LOUDS MARIE GABRIEL DELAUNAY-BELLEVILLE,

\Vi_tnﬂesses ,
CLYDE SHROPSHIRIE,
J. W, Jouy.
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