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To all whom it may concermn: |
Be it known that I, CHARLES DOYERE, a ci1t1-
zen of the Republic of France, residing at Foo-
Chow, China, have invented certain new and
useful Improvements in or Relating to Steam-
Grenerators, (for which T have made applica-

tion for Letters Patent in Great Britain under

- No. 2,686, dated February 10, 1900; France,
- No. 294,966, dated December 5,1899; Beloium,
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No. 116,559, dated February 7, 1900, and Ger-

many, No. 42,888, dated February 10, 1900,)
of which the following is a specification.

The present 1nvent1011 relates to steam-gen-
erators and comprises an upper reservoir “and

a lower reservoir communicating with each
other by curved steam-tubes and Water-tubes,
both held in place by simple swaging or ex-
panding without any necessity for securing
by means of screw-threads or the like.

The principle on which the invention is
based is as follows: The whole of the bundle
of tubes and the area of the upper and lower

~ reservolr occupied by the ends of the tube
~ constitute a system of revolution around a
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common axis, the latter forming with a gen-
eral plan of the boiler and the plane of the
furnace an arbitary angle. According to
the curve of the tubes the form a,depted for
the meridian of the tube area both on the up-
per and the lower reservoirs and according to
the inclination of the axis of revolution of the
series of tubes the principle described above
when carried into effect gives rise to a num-
ber of boiler types, which will be described,

reference being had to the accompamrmﬂ*
drawings.

me es 1, 3, 4,

5, and 6 represent vertical

| section’el views of different arrangements of

a type of boiler of which the axis of revolu-
tion of the tubes is inclined. Fig. 2 is a sec-

tional view on line z z of Fip. 1.

The type of boiler represented by Flg‘s.
to 6 1s characterized by the following funda-
mental features: |

First. The area on the reservoirs ¢ and &
occupled by the tubes ¢ forms two revolution-
surfaces, with aninclined axis o 0 contained in

‘a vertical plane to the axis of the grate ¢, the

meridia.ns of these revolution-surfaces con-
sisting of either two converging lines when

the area occupied by the tubes consists of two
cones @ with the apices opposite to each other,

Fig. 1, or two curves with their convexity op-

posite to each other, as when two convex- -tube
areas ¢, Fig. 3, are employed
Second. The tubes # are circularly arched

or curved and extend perpendicularly from -

the surface of the reservoirs ¢ and 4, an ar-
rangement which allows of the tubes being
inserted or removed separately through one
or the other of its connections by dmwmo'
them. as it were, out of the sheath formed by
the. new‘hbormcr tubes around it. According
to the type represented in Fig. 1 all the tubes
being in the same merldlen_plane have a com-
mon center asregards their curves, the center
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being indicated bV the point 2 Where the two

generatricesor prolongations ot the cone sides
a of the reservoirs meet. In the type repre-
sented in Fig. 3 the center of each tube in the
meridian plene is the point Wherethe tangents
of the said meridians of the reservoirs meet,
thé tangent being drawn at the pomt of con-
nection of the tube | |
‘Third. The tubes of the inner rows are ar-
rano‘ed at a certain distance from the apices
of the two cones or cups forming the tube
areas 1n such a manner as to TOIm round the
axis 0 0 and in the center of the ovoid formed

by the bundle of steam-generating tubes an

ovoidal empty space £, whmh is lsolated from

the steam-tubés by a screen or partition g.

In the interior of this space is arranged a

‘small series of curved tubes s, connecting the
two reservoirs ¢ and b, whleh tubes s, bemcr_

outside the direct eetion of the flame and hot
agases, are intended to serve as water-circulat-
1ng tubes

Fourth The angle of the cones o, or the

amountof curvature of the two cupsor curved
surfaces ¢, forming the tube area, the incli-
nation of the axis of revolution o o, the dis-
tance of the 1nnermost row of tubes ¢ from

the axis o0 o, the relative position of the two
reservoirs « and & are all variable items, which

may be modified to suit each particular case
in order to modify as desired the mediam in-

clination of the tubes, the extent of the heat-
ing-surface of the tubular system, the grate-

surface, and the various conditions on which
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depend the lenwth w1dth or hewht of the

boiler.
Fifth. The lower reservoir & is closed by a

cover or surface A of any form. According
1o Fig. 1 this surface is a simple spherlcal_
cup. According to Fig. 3 it is developed into
a cylindrical part, which allows the volume of

~water to be increased, but which facilitates
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“also the adjustment or the extraction of other
tubes and the fixing of the tubes without re-
moving the cover bV means of an examination-.

hole and the like. Any other form may be

adopted—ifor instance, a cover concaveon the
outside, so as to dl]IllIllSh the quantlty {:-t_

water, and so on.
| Slxth The same remarks will apply to the

upper reservoir @, the form of which beyond
the area occupmd by the tubes is emdently

independent of the arrangement of the prin-
ciple which constitutes the invention. A res-

ervolr of any form united with the tube area

by means of a forged or cast connection may
be used, so as to vary at will the volume of
water, the volume of steam, and the free sur-
face above the water - level ~ According to
Figs. 1 and 3 the reservoir ¢ is supposed to be
a circular straight-sided cylinder dir ectly con-

nected with the base of the cone or the cup
forming the tube area. _ |
cylinder is arranged with regard to the length

The diameter of this

and curvature of the tubes in such a manner
that they may be passed in and out through
the holes of the plates in the interior of this
‘as indicated by the dotted lines,
thereby: famhtatmo* by pmmdmﬁ* a manhole
at a suitable point the repair or replacement

of a tube; but this arrangement isnot obliga~

- tory and may be replaced 1n certain cases bV

.40

an arrangement which permits the exchange
of tubes to be e Tected from the ba,ck by oper-

1Ing the lower reservoir.
A modification mther d1ﬁ'et ent as

Seventh.
Iega,l ds form, but still belonging to the same
kind of const]: uction, 1s the type represented

. by Fig. 4, in which the reservoirs o and & are
of any kind of form with conical or concave

- cups and in which the tubes # pre%ent a con-
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“tubes are arranged-
ole of one hundred and eighty degrees. -

vex form toward the axis o o.
- Eighth. An intermediate type between the--
last and the preceding is that in which one of
the tube areasis a ﬂat SLlI'f.‘:LGF} and perpen-
 dicular to the central- axis, around which the
%, ¢., 4 cone with an an- |

This
oives the two arrangements schematmal]y
represented in Fig. 5 or Fig. 6, according as to
whether the upper or the lower reservoir is

- flat, and the closing of such -a reservoir with

. bo

plane-tube area being arbitrary this type may
be used as a steam- ﬂ'enemtar wﬂah an upper or
lower water-plate. . ==

In the type ot ﬂ'enemtor deSCI'led abave 113

“draft or for any other purpose.
some cases the water-tubes s may be omitted

Iincr into the farther

will be evident that the dimensions of the va-

rious elements, as well as the accessory ar-

rangements, may be varied, and of course
strengthening devices—such as ties, cross--

bars, “and the like—as Well as manholes and

-mSpectlon—p]aces for examining, cleaning, dis-

mounting, and other purposes in connection
with the typé emPloyed.-._, will be provided

‘where necessary. Further, the tubes, which
may be curved or sinuous, need not be closely

or symmetrically arra,ntred but spaces may
be left between them, or some may be omit-

ted, either for the pu’rpDSe of increasing the

space above the grate or for facilitating the
Finally, in

or they may be prolonged into the interior of
the reservoirs by continuations or pipes pass-
parts of the reservoirsi |

I claim— : "
1. A steam-generator comprising upper and

lower reservmrs a series of curved heating-

tubes joining the said reservoirs at approxi-
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mately right angles to the same, water-circu-

lating tubes having a curvature correspond-

ng to that of the hoatmg—tnbm and Joining

mately right angles to the same, and a seat-

1ing arr anﬂ‘ed hetween said heatin g-tubes and

water - mrculatmﬂ' tubes, as descrlbed sald
heating and {311‘0111&131110' tubes and Sl]l‘f‘l,BPS 1n
which smd tubes are
tem of revolution around a line whmh forms

the common oblique central axis of the Sys-
temiiconstituted by the tubes and reservoirs.

9. A steam-generator comprisingupper and

“lower reservou 3, 4 series of curved hedting-
tubes joining the said reservoirs at approxi-
mately right angles to the same, said tubes
‘being ar ranﬂ*ed concentrically around an ob-
| llque line: 1'01‘1‘1]1110' an oblique central axis of

both reservoirs *'and leaving a space immedi-
ately surrounding the said central axis, water-
circulating tubes arranged within the space

.the upper and lower reservoirs at approxi-

A

Xed constituting a sys-
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around the central axis and joining the upper

and lower. reservoirs at right angles to the
same, the curvature of said water-circulating

tubes corresponding to that of the heatmﬂ'-'

tubes, the said heating and circulating tubes

‘and surfaces in which said tubes are ﬁxed_con-
stituting a system of revolution around a line
“which forms the common oblique central axis

of the systemn const tuted bv said tubes and res-
ervolrs. | -
In testimony wher cof T hEWB Sl wned my name

to this specification in the presence of two sub-
scribing witnesses.

CH DOYERET

Wltn esses:

A, AUBI'N
A. Dolfm.

'I'ID

'115'
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