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UNn1TED STATES PATENT OFFICE.

ERNEST DUCHESNE, OF PARIS, FRANCE.

MULTITUBULAR STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 776,732, dated December 6, 1904.
~ Applicatior filed Februnary 8,1904. Serial No. 102,607, (No model.)

To all whom & may concermn:
Be it known that I, Erxest DucHEsNE, a
citizen of the French Republic, residing in

Paris, France, have invented certain new and

useful Improvements in Multitubular Steam-
(xenerators, (for which I have obtained a pat-
ent in France, No. 329,941, bearing date Feb-

ruary 11, 1903,) of which the following is a

specification. |

- My invention bhas for its object certain im-
provements in steam-generatorsin which the
hot gases from a furnace first pass through a
oroup of tubes in which the water 1s convert-
ed into steam and then through a second
group of tubes in which the steam produced
in the first group is superheated before pass-
ing to the apparatus where it is utilized, the
sald Improvements enabling me to form an
improved water and steam tube generator
which I call the ** Pluto” generator.

The said invention relates more particularly
to the arrangement of the group of innerand
outer tubes which communicate with a com-
partment, so-called " water-header,” and to
their mounting as a whole in the apparatus,
as well as the arrangement and mounting of
the tubes of the superheating group. '

The said invention further relates to the

peculiar arrangement of the water-header and
of the feed-reservoir in order to insure for
the water which feeds these tubes and the
steam which results therefrom a practical and
well-defined general circulation.

In order to more completely describe my
invention, I will now refer to the accompany-
ing drawings, in which, as an example—

Figure 1isa frontelevation of an improved
oenerator arranged conformably with my in-

vention, the right-hand part of this figure as-

suming thedoors giving admission to the gen-
erating and superheating groups ot tubes to
be removed; Fig. 2, an elevation and par-
tial section of the same apparatus, the sec-
tion being made on the line ¢ 6 of Kig. 1; K1g.
3, a detail view, on an enlarged scale, with part

“removed, of a portion of the group of gener-

ating-tubes; Figs. 4 and 5, views 1n section,
respectively, on the lines ¢ & and ¢ f of Fig.

3; Figs. 6, 7, and 8, detail views indicating

the mounting and arrangement of the tubes

the grate to be regulated.

of the superheater group; Fig. 9, a view In
partial section, with portions removed, on the
line ¢ % of Fig. 8 of a portion of the super-
heater group of tubes; Fig. 10, a diagram-
matic view indicating the circulation of the
water and the steam in the rear chamber of
the generating group. Fig. 11 is an eleva-
tion and partial section of a boiler constituted

55

by the combination of two generators each -

substantially of the character of the boiler

shown in Fig. 2 and baving a common wa-

ter-header presenting d V-shaped sectlon.
The like reference characters indicate the
like parts in the various hgures. '

Asawhole myapparatus comprises a group ¢

1 of generating-tubes, the parts of whichcon-
nect at their rear end with a rear header 2,
surmounted by a drum 8 for water and steam.
On the other hand, the front and closed ends
of these elements penetrate into a front or
header 4, closed on the front of the apparatus
by a door 5. . -

The gases from a furnace 6 pass through
the generating group 1 and then through a
superheating group 7, the tubes of which con-

nect with a steam-header8, and through which

tubes 7 the steam produced in the group 1
may circulate.
top ot the drum 8 by meansof asuitable valve
9 -and reaches the header 8 by a pipe 10 1n
order to pass throngh the tubes of the group

7 and from thence to go tothe apparatus, where
it is to be used through a steam-valve 11. An

auxiliary steam-valve is also arranged at 12
in case it is desired to utilize the steam with-
out directly superheatingit. The water-level
in the drum 3 is indicated by gage-glasses 13,
the chambers 14 of which are suitably con-
nected in any ordinary manner with the said

Ieservolr.

15 represents manometers, indicating the
pressure of steam in the drum 3, which pres-

sure is evidently the same as that in the cham-

bers 14 of the gage-glasses, while 16 represents
safetv-valves of any suitable type.
17 is the door of the furnace, the grate 13
of which is slightly inclined toward the rear,
and 19 is the door of the ash-pit, the opening
of this door enabling the air admitted under
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I will now more particularly describe the
parts of the apparatus to which the improve-
ments forming the object of my invention re-
late. The said improvements first relate to
the arrangement of the tubes of the generat-
ing group 1 and to their mounting as a whole
in the apparatus, as I shall now hereinafter
more particularly describe.

The rear header 2, with which the rear ends
of the tubes of group 1 connect, is formed of
a frame or socket 20, supporting two plates
60 and 61, firmly connected by stays 21, Figs.
2and 3. At the lower partof the water-space
2 a sludge-plug 62 is also arranged, enabling
any solid deposits which may arise from the
teed-water to be eliminated. ach of the ele-
ments of the tubular group 1, Fig. 8, com-
prises an external vaporizing-tube 22 and an
internal feed-tube 23. The external tube 22
1s firmly screwed at its rear end into the tube-
plate 60 and fits therein still more tightly owing
to the conical shoulder 25, Fig. 3, separated
from the threaded part 24 by a groove 26,
whichreceives a lubricant very largely formed
of graphite. This arrangement has for its
object to insure tightness, to preserve the sur-
faces 1n contact against oxidation, and to fa-
cilitate the removal of the vaporizing-tubes.
The front end of the external tube 22 in the
interior of the front header 4 1s also termi-
nated by a threaded part 27, having a groove
28 for graphite and terminated by tapering
part 29. This end receives a movable breech-
plece 30, and the whole of these breech-pieces
of the elements being on one face thusallows
of the tubes being cleaned with the greatest
facility. |

The external or feed tube 23 has a diame-
ter about one-half less than that of the vapo-
rizing-tube 22, in which it is fixed by two
small metal holders or trestles. One of these
holders, 31, is arranged at the rear in order to

prevent the tube 23 from descending toward

the front. The second of these trestles, 32, is
arranged at the front and slightly jammed into
the vaporizing-tube 22 in order to maintain
the feed-tube 23 in its normal position. Figs.
4 and 5 represent these trestles or holders
in sectlon on the lines ¢  and ¢ 7 of Fig. 3.
This feed-tube 23 has narrow slots on its up-
per gemerating-line, enabling bubbles which
may be formed therein to be discharged into
the vaporizing-tube 22, and it may be consti-
tuted by a tube or a simple piece of sheet
metal bent around without being soldered or
riveted. Theextremity of the tube 23 which
connects with the water-space has the form of
a Tunnel 33, so as to facilitate the entrance of
the liquid, and in this region it almost touches
the upper generatrix of the vaporizing-tube
22 1n order to allow of the easy admission of
the water. In the rear, on the contrary, it

almost touches the lower generatrix of the
~ tube 221n order to leave as much room as pos-
65 sible for the steam to-escape or be released.

or hollow

776,732

The front part of the tubes 22 is held up
by a plate 34, pertorated with holes slightly
larger than the external diameter of said
tubes. Between these holes the plate 34 has
other smaller ones, 35, Figs. 1 and 2, which
have for their object to allow air to penetrate
into the group 1 in order to complete the
combustion and usefully burn the smoke.
The holes 35 also allow of the introduction of
a stem-jet for cleaning purposes and the plac-
1ng of zigzags or baflle-plates in places where
1t 18 t]OLIG’hE desirable to place them. These
7197a2s or bafle-plates 36 are formed of solid
1e—clay or metal cylinders. The
z197ags or baftie-plates 37, placed on the face,
are hollow and they project at the front by
apertures 85, so that air passes through them
in order to be heated before mixing with the
gases of combustion, combustion “of which
thus becomes complete. The holes 35 not
utilized by the baffle - plates are closed by
means of special stoppers. On the front door
5 of the chamber 4 slide-regulators 388—so-
called *‘combustion - recmlators”—sel 've for
regulating the quantity “of air admitted.

The feed i1s effected simultaneously in all
the tubes of the lower rows (three in the case
of Fig. 3) by nozzles 39, Fig. 3, placed in
front of each of them at the level of the feed-
tubes and fitted into the external plate 61 of
the header 2. On this plate a half-cylinder
63 1s bolted or riveted, which serves as feed-
reservoir for all the nozzles and receives a
pipe 40, bringing water from the feed-pump.
It has an easﬂy-remov&ble screw-stopper 41
opposite each nozzle to allow of cleaning.
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The feed of the nozzles also takes place by. |

means of Individual external tubes, so as to
be able to verify at a touch the crood working
of each of them. Finally, the ieed—reservou
63 has also at its lower part a sludge-cock 64,
usually closed, but enabling possible deposits
to be removed from the reservoir 63.

The improvements forming the object of
my invention also relate to the arrangement
and mounting of the tubes of the superheat-
ing group 7, as I shall now more particularly
hereinatter d escribe.

The vaporizing group 1 is surmounted by a
group of superheating-tubes 7, Figs. 1 and 2,
composed of several tiers of tubes 42, Figs.
6 to 9, closed at the rear and projecting in
front into the steam-header 8, formed of a

frame 43, and two plates 44 4;) well tied by

stays 65. One of these plates—the plate 44—
1s tubular and receives the front end of the
tubes 42, which fit therein by means of a
threaded part 46 and a tapering shoulder 47,
Figs. 7 and 9, or merely a tapering shoulder,
Fig. 8, having a groove 48 filled with graphite
labricant. The front plate 45 of this wall is
provided with holessituated opposite the tubes
42 and serving for their insertion and clean-
ing. These holes are threaded and receive a

| threaded plug 49, having an external flange
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;

50, provided with a groove 51, filled with |

or aphite lubricant, and access may be obtained

to these plugs by opening the doors 66. Fach
of these tubes 42 is divided into two tiers by
a horizontal partition 52 of thin plate, and a
similar partition exists also in the steam-space
8. The object of thisarrangement is to force
the steam to pass twice through the length of
the tubes, flowing from the less heated parts
to the more heated parts, and 1t is only after
having passed through-the lower tier that 1t
passes into the steam-pipe leading to the en-
oines.

Finally, I will now describe the means which
I employ for obtaining a regular and well-de-
fined circuiation of the water and steam 1n
movement in the header 2.

In order to assist the circulation of the water

in the header 2, I first incline this chamber

somewhat considerably toward the front ot the
apparatus—that is to say, toward the group

- of generating-tubes—and I further arrange
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there two pipes 58 54, Fig. 10, one to the
right and the other to the left, formed of two
plates 55, placed at a short distance from the
frame 20, and thus dividing the header into
three vertical compartments, the middle one
serving solely for the ascension of hot water
and steam In the direction indicated by the
arrows 56, and the side compartments serving
for the descent in the direction indicated by
the arrows 57 of the water which has not been
vaporized. Theupper partof these lateral pas-
sages projects a little above the upper tier of
the tubes,and the lower part projects alittle be-
low the lowest row of these same tubes. This
arrangement avoids any conflict between the
ascending and descending currents. I also ar-
range In the drum 3 and a little above the
lowest level of the water contained therein
two ladles or scoops 58, Figs. 2 and 10, the
bottom of which ends at a pipe 59, communi-
cating with the exterior by a pipe fitted with

atap. (Notshownintheaccompanying draw-
ings.) These scoops collect foreign bodies of

slight density contained in the water, and such
bodies are thrown into the said scoops by the
action of the agitation produced by the ascen-
sion of the steam rising in the direction indi-
cated by the arrows 57 Fig.10. It then suf-
ices to open from time to time the sludge-
taps corresponding to the scoops 53 1n order
to eliminate the substances 1n question.

It is needless to explain here the oenecral
worlking of this improved generator tormmg
my invention as a whole, such general work-

ing presenting, as compared with the working

of the tubular generators at present known,

no differences other than those which have
been clearly brought out in the foregoing
specification.

1 will simply remark in termi-

nating that my improved generator is particu-
larly Sullable for forming a double generator
having two fronts, which result is obtained

by arranging a water-header the section of

|

.scend and providing a large

of the lower tubes of the generating

ters; anc

which is V-shaped and to the two branches of
which the elements of the two generating
oroups are respectively screwed. Fig. 11 rep-

‘resents a generator thus established.

I declare that what I claim 15—

1. A multitubular boiler having a group of
inner and outer tubes, whose axes are inclined
relative to one another; a compartment so-
called *‘ water-header.,” for the circulation of
water and steam, the said water-header being
inclined toward the tubular group, whichopens
into it; two lateral pmubmns separating the

said group from the side walls of the water-

header, so as to form two lateral passagesal-

lowrm{r the non-vaporized water to easily de-
central passage
for the ascension of the stmm, a steam and
water drum surmounting said water-heacler
and containing extraction-scoops for collect-
ing and expelhno the light residuals drawn
up by the ascending steam; a feed-reservoir
at the lower part of the water-header, com-
prising nozzles for individually ieedllw the
inner tubes of the lower rows of the tubular
oroups; a front plate supporting the front end
of all the outer tubes of said group; and a
tubular group for super heatln O the steam pro-

duced by the generator proper, substantially

as described. _ _ _

9. Ina multitubular boiler having a group
of inner and outer tubes communicating with
a water-header; trestles maintaining the axes
of the inner tubes inclined to the axes of the
outer tubes and preventing e each inner tube
from advancing into the outer tube, while
maintaining constant the relative inclination

ing the inner tubes into the water-header, and
nozzles respectively connecting each funnel
oroup
with the feed-pump; 101’1<T1t11(1111d1 slots on the
upper generatrix of the inner tubes, and mov-
able sockets accessible from the outside for
closing the outer tubes at their front end;

substantially as deseribed.

3. In a multitubular boiler having a water-
header, a steamn and water drum surmounting
said water-header and a tubular group for
superheating the steam produced by the gen-
erator proper; a connection on top of “the
steam and water drum and one end of a steam-
header in which open the tubes of the super-
heater, the said tubes being closed at one of
their ends, s, and havingahor -izontal diay
arranged in a plane diametral with sai
and stopping a little in front of their
ends: horizontal diaphragms arranged 1n the
steam-header at the same level as the dia-

d tu l:u:

phragms of the said tubes; serew-plugs ar-

ranged in the steam-header and correspond-
ing to the orifices of the tubes of the group;
a pipe for taking the steam for utihization,

&

yhragm

closed.
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ot the axes of the two tubes; funnels project-
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situated at the 01’1{‘1 of the steam-header oppo- '

hich the steam to be superheated en-
an auxiliary pipe tor taking the
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steam, situated in the steam-header at this lat-
ter end; substantially as described.

4. A multitubular boiler having two groups
of tubes symmetrically inclined relative to the
vertical median plane of the boiler, each group
of tubesincludinginner and outer tubes whose
axes are 1nclined relative to one another; a
compartment so-called "“water-header” for the
circulation of water and steam, the said wa-
ter-header having two front walls respectively
inclined toward each tubular group which open
into 1t; two lateral partitions separating the
sald groups from the side walls of the water-
header, so as to form two lateral passages al-
lowing the non-vaporized water to easily de-

scend, and providing a large central passage.

for the ascension of the steam: a steam and
water drum surmounting said water-header
and contalning extraction-scoops for collect-

20 1ng and expelling the light residuals drawn

¥
f

776,732

up by the ascending steam:; a feed-reservoir
at the lower part of the water-header, com-
prising nozzles for individually feeding the
inner tubes of the lower rows of the tubular
oroups; two front plates supporting respec-
tively the front end of all the outer tubes of
each of said groups; two tubular groups for
superheating the steam produced by the gen-
erator proper, and two connections between
the top of the steam and water drum and one
end of each steam-heacder in which open the
tubes of the superheaters, substantially as de-
scribed.

In witness whereof I have hereunto set my
hand in the presence of two witnesses.

ERNEST DUCHESNE.

Witnesses:
Haxnsox C. Coxg,
JULES FAYOLLET.
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