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To all whom it may concern:
Be 1t known that I, LoUis TURGAN, a

citizen of the Republic of France, residing

at Paris, France, have invented a certaln
new and useful Improvement in Water-Tuabe
Steam-Boilers, (for which I haveobtained Let-
ters Patent of France, dated October 18, 1897,
No. 271,403, with an addition dated Novem-
ber 23, 1897 bearing the same number, and
have apphed for Letters Patent of Belgmm

under date of April 18, 1898;) and I do hereby |

declare that the followmw is a full, clear, and
exact specification of the same. |

The present invention relates to that class
of steam-generators known as ‘‘multitubu-
lar” or * water—tube” generators—that is to
say, to generators in Whlch a large portion of
the water within the tubes is acted upon by
the hot gases.

The 1nve11t10n has for its object to prowde-

a generator of that class which shall be sim-

ple in construction, in which the series of |

tubes shall be readﬂy capable of expanding,

which shall be easy to take apart for clean-
ing or other purposes, and in which the cir-
culation of the water shall be accurately
guided and controlled- and shall take place

_mpldly Furthermore, aspecialarrangement
of tubes provides means in aceordance with |

this invention fore
lation of the ﬂ'ases SO as 1o ca,use a nerfeet

utilization of the same.

In the annexed drawings I ha,ve shown by
way of examples, my 1mprovement as applled
to a generator comprising a horizontal cylin-
drmal shell and to a generator comprising a
vertical cylmdmcal shell

Figure 1 is a vertical cross-section showing
the wener&l arrangement of the system as ap-
phed to a generator having a horizontal cy-
lindrical shell Fig. 2 is a longitudinal- sec-
tion on a 1a,rﬂ'er scale, showing one of the wa-
ter-tubes of a series. Fig. 3is a detail show-
ing in plan above the line z & of Fig. 2 one
of “the means for mounting a tube upon the
concentric collector hereinafter referred to.
Fig. 4 is a cross-section showing a special ar-
rangement of tube as means for providing
screens in refurn-flame generators.

| of answering the same purpose.

eetmﬂ' 4 clrcmtous circu- | -

FKig. 618 a
similar view to Fig. 1, showing the applica-
tion of the system to a generator comprisino'
a vertical eylindrical shell -

Referring to Figs. 1 to 5, the boiler com-
prises a cylmdrical horizontal shell a, into
which open tubes b, arranged in two ser ies on
either side of a vertical pla,ne through the
longitudinal axisof the shella. The twosaid
series are at an angle to each other and ter-
minate near each side of the grating ¢ of the
furnace d. The general arrangement, as
clearly shown in the drawings, therefom a,8-
sumes in cross-seclion the shape of a triangle,
the apex of which is formed: by the shell a,
the base by the grating ¢, and the sides by the
two series or groups ot tubes.

The tubes b are open at their upper ends
and issue into the shell a¢; but in contradis-
tinction to what has hitherto been the case in
generators of a similar ¢onstruction they do
not communicate at their lower ends with
lower collectors, which are themselves con-
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nected to the shell by large tubes at the out-

side of the whole arrangement. The herein-

‘described tubes, on the contrary, are closed
“at.their lower ends by a screw-plug e, which
‘also aects, if required, as a receptacle for sedi-

ment Which may deposit in the tube.
‘The tubes b are preferably permanently
fastened (while being capable of being taken

‘apart) at their upper ends in the shella. For

thispurpose I have shown, by way of an exams-
ple, one of the various means which can be
employed to that end. . In the arrangement
illustrated a short lenﬂ'th of tube f is perma-
nently fixed in any suitable manner by being
screwed ‘or brazed, for instance, into the shell
a. At the end thereof which isexterior to the

shell o the said tube is internally screw-

threaded for the reception of the upper end
of the tube b, which is thus connected to the
shella. Itis obvmus that other arrangements
than the one shown might be employed and
that I do not limit my invention to the one
shown and described for fixing the tubes b to
the shell c.

Within the shell a is concentrically ar-

Fig. 5 | ranged a collector g, into which open the up-
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5o shows another arrangement of tube capable | per ends of tubes h, placed inside the tubes 1c0
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b and concentrically therewith, into which | to eause it to undergo modifications without

they extend downwardly and terminate at a
short distance from the screw-plugs e.

The tubes /v are open at both ends and may,
just like the collector g, be made of very thin
metal, since they do not have to resist any
pressure.

The collector g is fastened into the shell by
any suitable means, such as bolts and ties 7,
and is provided with one or more openings 7,
by which it communicates with the said shell
a. Asthe joint between the tubes 7 and the
collector ¢ need not be water-tight, it may be
obtained by a bayonet-joint. (Shown in Fig.
2 and in plan in Fig. 3.) The tubes 7 may be
guided within the tubes b by any suitable
support,which may withadvantage be merely
formed of a small tongue &, Tig. 2, punched
out of the metal of which the tube his made
and bent so as to bear against the inner wall
of the tube b or screw-plug e.

The generatoroperatesasfollows: The feed
lakes place solely into the collector g. The
cold water flows down the inner tubes /i, rises
up between the latter and the tubes b, and
reaches, being mixed with steam, the shell ¢,
which is provided with a usual dome [.

It will be seen that my system of generator
as compared with Field’s generator offers the

advantage that the wateris aceurately guided
or controlled without any possibility of its
mixing with the steam while ecirculating
through theinternal collectorand the tubes—
a result which it would not be possible to ob-
tain with tubes opening directly into the shell
a.
out of reach of the furnace-fire, from which
they are moreover protected, as well as the

Joints of the tubes in the shell a, by shields

m n, respectively.

By unscrewing the plugs e access can be
had to the interior of the tubes.
might be provided with small cocks or valves
through which when open the sediment could
be blown off.

By modifying the exterior shape of the
tubes 0 a shield or baffle-plate can be formed

for causing the flames to follow a return

course in return-flame generators. Each tube
b can be provided, for instance, with two lon-
gitudinal external ribs o, either arranged on
a plane passing through the center of the
tubes or otherwise. By arranging the tubes
as shown in Fig. 4 it will be seen that a shield
will readily be formed. It is also possible to

employ tubes 0, IFig. 5, of a larger diameter
than that of the tubes b and reduce them at
0* at each end at the point wherein they en-
gage the shell « and pass through theshield .

I do not limit my invention strietly to the
arrangement shown, for it would be possible

Farthermore, the ends of the tubes are |

The plugs |

'

|

departing from the principle of the said in-
vention. For instance, the shell ¢« might be

duplicated, so as to provide a distinct shell 65

for each series of tubes, all the other arrange-
ments otherwise remaining the same. So-
called **double-front” generators might also
be constructed by arranging in the extension
of each other two generators similar to the
one herein described, and by suitably modi-
fying the furnace it will be possible to ren-
der the generator capable of being applied to
locomotives.

I have herein so far described a genera-
tor comprising a horizontal cylindrical shell;
but my invention is equally applicable fo

- generators comprising a eylindrical vertical

shell, as shown in Fig. 6. In this instance
the interior collector ¢ opens above the wa-
ter-level and communicates, on the other
hand, at the bottom with the interior of the
shell @ by a bent nozzle p, the object being
to collect the sediment at the bottom of ¢,
while at the same time supplying water at &
low temperature to the bottom of « in the
region most exposed to the action of the fur-
nace. The compound tubes?d /i, arranged as
previously described, radiate from the shell
. 'They are preferably somewhat inclined
with reference to the horizon and are sup-
ported at their free ends by the boiler-casing
q, which for this purpose is provided with
sultably-arranged openings. A jacket » sur-
rounds the ends of the tubes projecting from
the casing ¢.

The details as to the fitting and construc-
tion of this arrangement remain the same as
those previously described.

I claim—

In a tubular boiler or steam-generator the
combination with the generator of a collector
of the form of a partial cylinder suspended
along its free edges within said generator,
the open side of said generator being in the
steam-space, sets of cireulator-tubes, each
composed of an outer tube closed at its lower
end and communicating at its inner end with
the generator, and inner tubes bayonet-joint-
ed tothe collector and extending from the lat-
ter to near the lower end of each circulator-
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tube, said sets of tubes forming legs arranged

to straddle a furnace, substantially as de-
scribed.

In witness whereof I have hereunto set my
hand, this 3d day of May, 1898, in the pres-
ence of two subseribing witnesses.

LOUIS TURGAN.

Witnesses:
DoUuGLAS H. BRANDON,
PPAUL IFLICOTEAT.
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