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No. 776,923,

UNITED STATES

Patented December 6, 1804.

PAaTENT OFFICE.

PIERRE EUGENE LEROUX.

OF ARRAS, FRANCE.

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 776,923, dated December 6, 1904.
Application filed December 9, 1903, Serial No. 184,406, (No model.)

To all whom it may conceri:

Be1t known that I, PierrE Evaine LEROUX,

~engineer, of 7 Rue Sainte-Croix Arras, Tasde

Calais, Republic of France, have invented Im-

5 provementsin Steam-(zenerators, of which the

followingisafull, clear, and exact description.

This invention relates to a new steam-gen-

erator having a large water-space and espe-

cially arranged so as to produce an automatic

10 forced circulation of water, and thereby avoid
swell and stagnation.

This generator comprises one or more series

of horizontal water-drums connected either in
series or in parallel to a steam-collector and
- 15 arranged above the fireplace, each series be-
ing branched upon a vertical drum and pre-
ceded by one or more vertical water-drums in
the flue. Theupper part of each drum is con-
nected to the following drum by means of a
20 tube extending to the bottom of the latter, so

that the water arriving to the bottom of this
tube will be forced upward through the whole

drum 1n order to pass then into the next one.

Finally, the horizontal drums branched upon

25 the last vertical drum are provided with a
baffle or diaphragm intended to produce an
obligatory circulation of water in these parts
and prevent swell. The same arrangement
has also for its result in the drum next to the

30 fireplace the cooling of the smhce directly
exposed to the flames.

The invention is illustrated in the. AcCoIn-
panying drawings, wherein—
Figure 1 represents a front elevation of the

35 generator; Kig. 2, a transverse section on line

- A B, FKig. 4; Fig. 3, alongitudinal section on

line C D, a part being on Sheet 3 and a part on

Sheet 4, Fig. 4; and Fig. 4, a part plan hori-

zontal section on line K F, Kig. 3. Fig. 5 is

40 g sectional elevation of the blow-out pipe.

The same letters of reference indicate the
same parts in all the figures.

The horizontal water-drums @ ¢’ ¢* are con-

nected by vertical water-legs 00" 0%, of sheet-
45 steel, Figs. 2 and 3, with each other and with
- asteam-drum ¢, having a dome ¢. The lower

horizontal drums, which are directly exposed

to the flames, are provided with an internal
baflle or diaphragm ¢, from below which a tube
50 ¢ opens above the water-level in the steam-

| dram c.

ends are provided with manholes.
vided with a dip-pipe £, which is connected by 70

7 and on the other bs‘f a steadying-bar &’

Each of the horizontal drums may
havesuchatube,and in tl’ll% casethe other tu bes
will be concentric with ¢ e

The steam-pipe #1s in two parts bolted to-
oether and of curved form, as shown, the in- 55 -
let end of said pipe, which rises into the dome,
being perforated, while its other end 1is con-
nected to the base of the steam-stop-valve cas-
ing, Kig. 2, the pipe dipping into the boﬂmﬂ'
water, so as to prevent priming. 0o

The horizontal water-drums « o' «° are riv- ‘
eted to the nearest of a series of rows of ver-
tical water -drums ¢, connected by riveted
sheet-steel tubes 4 or by cast-steel ]omt-pmces
with other rows of vertical water-drums ¢ ¢° 65
g°, in number depending on the size of the
boiler. The bottoms 7 of the drums ¢ ', &c.,
are seated on cast-iron rings and their upper
Kachispro-

a branch 7, connected by a saddle-piece to the
tube 4 and fitting at the other end in the con-
necting-pipe Fa, so that the dip-pipes may be
easily placed 1n 130811:1011 The dip-pipe has
outlet-openings 7' near its lower end for the 75
circulation of the water, and it is held in po-
sition at the lower end by a socket riveted to
the bottom end of the drum, while its upper
end is secured on the one side by the branch
The 8o
last row of drums ¢° are provided at the upper
end with a precipitation-dome /, having a con-
nection /' to the feed branch /°. The dome /
1s bolted to and jointed upon an intermediate
ring-casting riveted to the upper end of the 8s
water-drum and has fixed within it a series
of serrated batlle-plates s for dividing the
mass of the feed-water into successive cascades.
It has also a connection #” with a pipe »n, lead-
ing trom the corresponding drum of the row go
g’ tor the supply of steam for heating the feed-
water, the condensation of the steam causing
a9 reduction of pressure, whereby circulation
1s established as soon as the heating of the ver-
tical drums commences. 05
The precipitation-drum may bo readily dis-
mounted when the generator is under pres-
sure by the inter pOSlLlon of a stop-valve a,
seated in a division-plate in the inter medmte
ring and operated by a hand-wheel . To 100
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clean out the precipitator, the valve « is closed
and the dome unbolted from the ring and re-
moved without interfering with the working
of the boiler.

The bottom of each drum ¢°is connected by
a branch with the blow-out pipe o0, as shown
in Fig. 5. The dome of the steam-drum 1s
connected by a multiple branched steel casting

» and branch pipes »’ with the row g of ver-

tical drums from which it receives steam.
The construction of generator herein de-
scribed is well adapted for the use of a super-
heater placed between the vertical drums ac-
cording to the degree of superheating desired.
The vertical drums are assembled by sheet-
metal gusset-piece v, bolted to angle-iron
brackets riveted to the drums. This con-
struction of generator permits, for the same
amount of heating-surfaces, of varying its di-
mensionsas regards height, breadth, or length
according to the space available. The feed-
water is supplied through ° to the precipita-
tion-domes [/ of the last row of drums ¢’
where 1t 1s raised to a sufiicient temperature
to give up the carbonates and principal mat-
ters in suspension which it contains, and at-
ter being cascaded by the baffles 7 1t 1s re-
ceived by a down-pipe £ and conducted to the
lower part of the drum ¢°, in the outer annu-
lar space whereof it rises and becomes more
and more heated by contact with the walls
exposed to the hot gases and flows thence into
the next succeeding drums. The hot fur-
nace-gases first impinge against the horizon-
tal drums under the guidance of the baflles s

“and then pass successively in contact with

the whole of the vertical drums under the
control of the cross-baflles s" and then escape
through as many dampers as there are fire-
doors to the chimney, care being taken in de-
termining the path traversed by the gases
that the temperature of the gases on their
discharge shall not exceed 160% centigrade,
with a velocity of about two meters per sec-
ond at the flue-outlet. The path of the gases
is represented by the arrows drawn in dot-
and -dash lines, while that of the water is
shown by the arrows shown in full line.
This system of generator embodies in prac-
tice the principle of bringing the coolest gases
in contact with the coolest water, and so ef-
fects the methodical and rational utilization
of the calorific power for the evaporation of
the water. Inthegenerator hereinbefore de-
scribed the circulation is not only rendered
obligatory, but, furthermore, the particular
arrangement of the circulation-tube in the
vertical drums even produces, when the boiler
is in work, an automatic circulation in each
of the drums by thermo-siphon action, which
may be thus explained. . When the hot gases
impinge against the drums ¢ ¢ ¢° ¢°, the wa-
ter in contact with the walls is heated and
expanding acquires a density less than that

65 of the water in the central down-pipe, and

776,923

the consequent difference of pressure of the
two liquid columns causes a downward move-
ment in the central tube and an ascending
movement in the annular space of each of the

vertical drums, and communication being es-

tablished between the annular space of the

70

one and the down-tube of the next a positive -

or forced circulation is established through-
out the whole series of drums. From the
foregoing it results that no precipitation can
be produced, because all the liquid streams
are obliged to circulate at the same speed.
On the contrary, in certain boilers in which
vertical boilers are also provided- these are
joined together by means of connections at
their upper part. Therefore the circulation
only takes place at the level of these connec-
tions, while the coldest liquid streams imme-
diately pass down to the bottom of the drum,
together with their impurities, and remain
there indefinitely. The diaphragms act in the
horizontal drums in a way that can be com-
pared to that of the tubes £. In fact, on
reaching the lowermost drum, for instance,
the water is divided into two sheets, the lower
one of which being more exposed to the ac-
tion of the flames will be vaporized first, the
steam produced passing immediately through
the tube ¢ into the steam-receptacle. After
this first sheet has been vaporized the upper
sheet, which has passed round the diaphragm,
takes now its place in the lower portion of the
drum, as shown by the arrows in Kig. 3.
The water thereby follows a determined course
without swell. If the diaphragm ¢ were not
employed, the intensive bubbling which
would be produced in the drum ¢ would de-
termine a perturbation which would oppose
itself to a new introduction of the liquid, and
this would be against the principle of the 1n-
vention. DBesides, the diaphragm also serves
to send back to the surface directly exposed
to the action of the flames the water sheet
coming from the vertical drum and having
the lowest temperature on account of its hav-
ing been only in contact with the non-heated
surface e.

The blowing out of the boiler is particularly
easy, as by opening the blow-out cock when
the pressure falls to about fifteen pounds the
vertical drums and their down-pipes are emp-
tied by siphoning off to within two or three
inches of their upper ends, which has the ad-
vantage of retaining the liquid mud and of
enabling its removal without opening the
boiler.

1 claim—

1. A steam-generator comprising a vertical
hoiler, a series of horizontal boller-tubes, a
partition in the lower of said horizontal-boiler-
tubes, a tube for the escape of steam opening
over the water-level in such a way as to per-
mit the easy escape of steam from said boiler-
tube and the passage of water from the ver-
tical boiler to the partition.
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2. A steam - generator having a vertical
drum, a series of horizontal drums one of
sald drums being provided with a pfu*tltmn,
a steam-escape tube ending above the water-
level so that the steam will easily escape from
the lower drum and the water will easily pass
from the vertical drum, substantially as de-
seribed. -

- 3. A steam-generator comprising a vertical
series of hormonta,l drums connected together,
asteam-escape tube passing vertically throu ﬂ'h
sald drums, and a partition in the lowest of
said drums. above the end of said tube.

4. A steam-generator comprising vertical
drums, a precipitation-dome above one of said

drums, means for introducing feed-water into

said dome a baffle-plate in said dome, and

means for permitting the water to pass from
sald dome to said drums.

- 5. A steam-generator comprising drums, a
precipitation - dome, means for mtr'oducmﬂ'
feed-water into said dome, means for permit-
ting the water to pass from said dome to said

¥

drums, a valve for 1"eoulatmo the passage of
water to said drums, and a ‘Lube leading into
said drum for conductmﬂ' water to the end
thereof.

6. A steam-generator comprising vertical
drums, a pipe in each extending trom the top
downward, means for conductmﬁ“ feed-water
into the pipein one of said drums._, and means
for conducting the water from each of the
drums to the pipe in the next drum.

7. A steam-generator comprising vertical

“drums, a precipitation-dome, means for intro-

ducing feed-water into said dome, means for
conducting the water from said dome into said
drums, and means tor introducing steam into
sald dome L

The foregoing speci ication of my improve-
ments in steam generators signed by me this
Tth day of November, 1903.

PIERRE EU(IILND LEROUX
Witnesses:
Paorn I PAQUET
Mavurice H. Piegner.
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