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Be it known that we, J ULES NIOLAU SSE and
iRT NICLAUSSE, citizens of the Republic
of France, residing at Paris, France, have in-

vented certain new and usef ul Impr ovements'
in Multitubular Steam-Generators,.of which

the following is a specification.
Oaur 1nventlon has relation to that type or

clascs of multitubularsteam-generators where-

in the steam-producing tubes Or vaporizersare

- connected to a collector or header in such a
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manner that feed-water is supplied to the
tubes and the generated steam is liberated
therefrom, and in such connection our inven-
tion more particularly relates to an improve-
ment in the construction and arrangement of
the tubes and headers described and-claimed
in Letters Patent previously granted to us,
No. 460,254, of September 29, 1891, and No.
550,350, of November 26, 1895 whereby the
tubes may be readily mserted or removed
either smﬂ*ly or collectively from the headers,
and when inserted the tubes form tw‘ht JOlIltS
with said headers.

Our invention consists, essentlally, of 2
steam - producing tube having its wall ex-
panded at two points to form annular conical

“extensions or deformations in combination
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with a header having two conical openings in
its front and rear walls into which, respec-
tively, the deformations of the tubeare adapt-
ed to enter and form tight joints, the distance
between the openings being slightly less than
the distance between the two deformations of
the tube,. | N
The nature and scope of ourinvention will

be more fully understood from the following

description, taken in connection with the ac-
companying drawings, forming part her eof
and in which— -

Figure 1 is a side elevational view of one
of the steam- producmﬂ‘ tubes removed from
the header. Fig. 2 is a central longitudinal
view of Fig. 1. FIig. 318
viewof a modlﬁed form of the tubeillustrated
in Figs.1land 2. Fig.4 isalongitudinal sec-

tlonal view of the rear end of a tube showing -

a modified form of connecting the inner cir-
culating-pipe to the outer vaporizing-pipe ot
the tube. Fig. 5 is a side elevational view,

pa,rtly in seetwn illustrating the tubes held
in position in the header and making tight

1

a side elevatlonal |

Jomts therewith. Fig.6isanend elevational
view of Fig. 5. TFigs. 7 and 8 are respectively
lonﬂltudmal sectional and end elevational
views of a steam-generator containing our
improved tubes a,nd header; and I‘ws 9 to
22, inclusive, are detail views 1llustr atmo' the
pr eferred manner of constructing the headel

Referring to the drawings, A 1epresents the
steam- producmn‘ tube, havmfr inlet-openings
o o.for the water Much entels the mnel Clr-
culating-pipe BB and outlet-openings o’ o' for

‘the escape of steam generated within the tube
“A. The wall of the tube A is expanded, as
at
extensions, or deformations.

a dand b ¢, to form annular conical flanges,
These deforma-
tions are thus formed without the addition of
extraneous material and without weakening

| of the wall of the tube A. The inlets and
outlets 0 0o and o' o' are formed in that part

e f of the tube A which is between the two
conical deformations a d and 0 ¢. By ex-
panding the wall of the tube A to form bheqe

_deformatwns which are rounded,as at a',d’,

b',and ¢', and by separating the two deforma-
tions by an unexpanded portion e f of the

tube the elasticity of the tube between the
‘deformations is not impaired.

- The front portion of the boller-tube A is
preferably closed by a threaded conical cap
C or in any suitable manner. Upon the in-
terior of these caps are fixed the circulation-
tubes B by means of one or more tongues D,

which are fixed to the caps by means of the
pieces E, which form pivots to allow the cap to

be unscr ewed to periuit the tubes B to be with-
drawn with the caps from the interior of tubes

A for the purpose of cleaning or repairs and

without turning the tubes B. In certain forms
of the mventwn the tube B isformed as with a
head B’, (shown in Fig. 2,) the head B'serving
as a partition to prevent direct communica-
tion between the openings o o and the space in
tubes A outside of tube B, or, as shown in Fig.

3, the tube A may be contracted into a neck q
for the same purpose. Therearend of tube I3

in certain instances may be supported by the
tube A, as illustrated in Fig. 4, by means of
a contra,ctlon or neck A’, formed at the rear
end of tube A and into which an extension
or tubular piece A% having the outlet-open-
ings A3, is fitted to ‘maintain the rear end of
, tube Bin concentric relationship with tube A.
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Referring now to Figs. 5, 6, 7, and 8, the
header or collector IFis fixed beneath a water
and steam reservoir of any well-known type.
The header or collector F is formed, prefer-
ably, in the following manner: Arectangular
extra-soft jointless steel tube of the form
shown in Iig. 9 is first pierced with holes on
opposite sides, as illustrated in Fig. 10, which
holes coincide with the center of the steam-
producing tubes A. These holes on one face
are deformed or expanded at a single opera-
tion by means of dies, punches, or hydraulie
or other presses. (See Figs.12and 15.) The
same operation i3 then performed upon the
other face and results in the tubeillustrated
in Kigs. 13, 14, 16,and 18, Fig. 14 being partly
in face and partly in section to show the in-
terior of the tube as well as its face. The
dies or other mechanism are so arranged as to
form conical openings which coincide with the
corresponding conical extensions or deforma-
tlons a d and b ¢ of the tube A. The portion
of the tube which is to form the head or up-
per portion is then forged, so as to form a cy-
lindrical neck, the successive operations be-
ing illustrated in Fig. 17. Upon the neck
thus formed is secured, Fig. 19, an oval flange
H, by means of which the header or collector
IF may be united to the water and steam res-
ervoir. Within the tube is next introduced
the partition I, having openings coincident
with the openings in the sides of the header-
tube, and this partition is secured to the un-
perforated sides of the header-tube. (See
Iigs. 20 and 21.) Lastly, the bottom of the
header-tube is closed, usunally by welding a
picce J thereto, as illustrated in Fig. 22.

The necessary elasticity of the jointsin the
header is preferably obtained by varying the
angle of the conical expansions a d and b c
or of the corresponding conical openings in

the header into which the deformations a d

and b ¢ areto fit. Thus, asillustrated in the

drawings, the front deformation a d is very

slightly conical and is nearly straight or cy-
lindrical, while the other deformation b ¢ is
more conical. The conical opening in the

front wall of the header I correspondsin con-
figuration to the deformation a d and is of a
diameter to permit of the easy entrance or
withdrawal of the rear deformationbe. The
conical openingin the rear wall of the header
I¥ corresponds in shape to the rear deforma- .

| tion b ¢ of the tube, and the distance betweer

the two conical openings in the header is
longer than the distance between the conical
deformations of the tube. Hence when the
tube is inserted in placé in the header the
rear deformation will bear first in the conical
opening in the rear wall of the header, and
as it 18 pushed farther inward the front de-
formation will fit into the front conical open-
ing in the header. When the rear deforma-
tion binds tightly, then the joint will be
formed.

IHaving thus described the nature and ob-
jects of our invention, what we claim as new,

and desire to secure by Letters Patent, is—
1. In a multitubular steam-generator, a

boiler or steam-producer tube having its wall
expanded at two portions on the head of the
tube to form annular conical deformations
on the external surface of the tube, in com-
bination with a header having two conical
openings each respectively in the front and
rear walls and into which the conical deforma-
tions of the tube are adapted to enter and to
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form tight joints, the distance between the

openings in the header being longer than the
distance between the conical deformations on
the tube, substantially as and for the pur-
poses described.

2. In a multitubualar steam-generator, a
boiler-tube having its wall expanded at two
points on the head of the tube to form conical
deformations on the external surface of said
tube, the front deformation being slightly
less conical than the rear deformation, in com-
bination with a header having its front and
rear walls provided with two conical open-
ings eorresponding respectively with the con-
ical deformations on the tube, the opening in
the front wall being of larger diameter than
the diameter of the rear conical deformation
of the tube and the distance between the two
openings being longer than the distance be-

tween the two deformations on the tube, sub-

stantially as and for the purposes described.
In testimony whereof we have signed this
specification in the presence of two subserib-

ing witnesses.
JULES NICLAUSSE.
ALBERT NICILLAUSSE.
Witnesses:
J. ALLISON BOWEN,
GEO. IL. LicgHT.
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