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- To all whom it may concern:

IO

Be 1t known that I, LoUis DE NAEYER a
subject of the King of Belgium, residing a,t

- Willebroek, in the Km ﬂ'dom of Belo*mm have

invented oertam new and useful Improve-
ments in Water-Tube Steam-Generators, of
which the following is a specification.
The invention hes been patented in Bel-
gium, No. 125,379, dated December 28, 1896;
in England, prowsmnal protection, Februery
26, 1897 No. 9,218 in France, No. 234,043,
dated Februa,ry 13, 1897 s in Itely, No. 86 / 210

dated February 14, 1897;-in Spain, No. 20,’50_1,' _
dated March 6,1897; in Auetrie, No.47 /3,238, |
dated March 8, 1897, and in Germany, No.

95,633, dated March 2 1897.

ThlS invention reletes to water-tube steam-

| 'ﬂ‘enerators and it consists of an improved con-
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" and efficiency. My experience has proved
that the quantity of steam produced by the
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struotlon thereof with the object of obtaining
greater simplicity with inereased eveporetlon

water-tubes that lie immediately over the fur-
nace of a generator generate at least half of
the total quenhty of steam produced by the
whole of even a well-arranged interconnected

tube group, and the aim -of my invention is

to utilize this faet fully and to discharge such
steam direct into the steam collector or re-

ceiver independently of that generated by

the rest of the water-tube system employed.
According to my invention, therefore, I ar-

range the lowest tubes to d1echa,rge direct

mto the receiver and the rest or upper tubes
of the system to discharge thereinto inde-

- pendently of the first or lowest tubes; and
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~my invention consists inthe errenﬂement and

tect thls

combination of parts whereby I e
purpose. '

I will now fully explem same in reference

to the accompanying drawings, in which—

Figure 1 is a front end elevation; Fig. 2, a
side elevetmn partly in section; and Fig. 3 a
rear end elevatlon of a steem-genel ator Wwith-

out the furnace and usual accessories, illus-.

trating my invention. FKig. 41s an enlarﬂ*ed

part; front elevation: of sinuously-err'anged_

tube-boxes and covers. Fig. 5 is a sectional
elevation of same. Iig.

upon which it rests.

6 is an elevation

' showmcr a, Vertwel e1renn'ement of tube end

boxes
My improved g cenerator is composed of two
practically mdependent tubulous groups T
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and TV and one upper steam and water drum

A. The lower one T of these tubulous groups
is placed immediately over the fire-grate and

1s composed of two or more superposed rOws
of parallel tubes T' T? slightly inclined to

the horizontal and ﬁxed at their ends into

similar transverse junction boxes or collect-
ors C C', made of cast or wrought iron or
steel. Th’eee have closed ende, which are
fitted with mud-holes in the usual way, and
the whole is suitably supported by or sus-
pended, as shown at I I', by rods from the
furnace-frame or superposed part T _
front transverse collector C communicates at
each of its'ends by bends H and H', pipes F
E', and branches G G’ with the upper steam-
collector A at or about water-level therein,

and the rear transverse collector C' communi-

cates by bends E E’, pipes B B’, and branches
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D D’ with the base of the seme collector A at

D2 The said steam-collector A is suitably
protected from the direct impact of flames by
baffle or iron plates, as usual. The other or
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upper tubulous part T° consists of a similar
group of tubes of any desired number placed -

above the first group T, and it 1s composed of a

superposed series of tubulous elements. Ifour
are shown in-the drawings, and since each

element is the same Imll describe one of
them. - It is made up, preferably, of two su-

their ends into sectional junction- boxes K’
K?® each having three openings?' ¢* t*in their
inner faces, two of which, ¢’ %, serve to receive
the ends of the said two water-tubes T* T4,

‘| and the third, 3, serves to receive a short con-

necting-tube M Fig. 5, or suitable coupler

.for_joining,it' to the next lower similar box,
These end boxes K' K*

K3 K*are preferably arranged and connected
at each end to the tubes one above the next
in step-like form, as illustrated, and the tube
ends therefore may come in sinuous lines, as

in Figs. 1, 8, and 4, or in vertical lines, as in -

Fig. 6,- eccording to the design of the boxes.

30

‘perposed inclined water-tubes T°T% fixed at
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posite to the end of each water-tube, and |

5 f* or by clamps or otherwise.
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25 cril
'sorb heat which has escaped from the said
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An access-hole and cover N is provided op-

the whole is secured and held together by
flanges or lugs f f, with bolts /' and nuts
This upper
tube group T?is supported, therefore, by the
transverse collectors C C' of the lower tube
ogroup T, and the uppermost end box K*.at
the front has an additional hole at ¢* in its
upper inner end by which it is connected to
a transverse collector L, similar to C C' above
described, and which is independently con-

nected to the base of the steam-drum A by |
This practically in-

the pipe connection L'. TI
dependent system of tubes T T" T* and col-
lectors C €/, placed immediately over the fire,

as first above described, is of itself an effi- |

cient generator of steam, and by joining, as
above explained, these two lowest rows of
tubes TV T? and collectors C C' directly and

independently to the steam-collector A, I am |
able to directly discharge thereinto about

half of the total steam product.of the whole
tube group T T° The upper tube group T°,
secondly described, serves to utilize and ab-

lower group T. The rear tube-end boxes K°
K¢ K7 K® of the upper tube group are ar-
ranged in step-like form similarly to the front
ones, and the lowest one K°is provided with

~a fourth opening #* at the lower part of its in-
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ner face, by which it is connected to the back
of the lower transverse rear collector C' of
the first tube group T, so as to afford free cir-
culation of water through the whole system.

Though I have particularly described one
way of forming, arranging, and connecting
the tube-end junction-boxes of the upper
tube group T I donot confine myself to that
above, since the said boxes may be otherwise
formed and arranged so long as the system
of boxes is in free and open communication
with oneanother and with the steam-recetver.
This combination will admit of forming a
whole section of the tubulous elements fol-

lowing either sinuous or vertical lines, as
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shown and described.

- Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— |

1. A water-tube steam-generator consisting

of one or two rows of inclined water-tubes
placed immediately over the fire, joined at
their ends into transverse collectors commu-
nicating at each end direct with an upper
steam receiver and collector the front one at
or about water-level, and the rear one at the

 base thereof, an upper.group of inclined wa-
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ter-tubesinterposed between said lowergroup
and the steam-receiver consisting of separate
elements each comprising two superposed wa-
ter-tubes joined at their ends into vertically-
arranged short sectional junction-boxes each

4

connected to the one above and below it by
open water - tube couplers, the upper front
boxes all communicating with a transverse
collector connected to the base of the steam-
collector and the lowest rear hoxes communi-
cating by open water-tube couplers with the
rear side of the rear transverse collector of
the lower tube group, substantially as de-
seribed for the purposes specified.

2. In awater-tube steam-generator the com-
bination with the upper steam-receiver A of
the lower tube group T, collectors C C' and
independent pipe connections thereto, the

- upper tube group T? with sectional tube-end
junction-boxes K’ K% K?, K, K3, K7 K¢ K°®

formed and arranged in sinuous lines, the
front upper transverse collector L' being con-

nected to the base of the steam-receiver A

and the rear water connection to collector C’
substantially as described. * |

3. In a water-tube steam-generator the com-
bination with the upper steam-receiver A of
the lower tube group T, collectors C C' and
independent pipe connections thereto, the
upper tube group T? with sectional tube-end
junetion-boxes XK', K%, K?, K¢ K3, K7 K4 K°
in vertical lines with the front transverse
collector I.' connected to the base ot the re-
ceiver A and rear water connection to collec-
tor C' substantially as described.

4. Inawater-tubesteam-generator the com-
bination with the steam-receiver A, lower
tube group T independently connected there-
to, of the upper group of tubes T’ comprising
a superposed series of tubulous elements each
element made up of two inclined superposed
water-tubes fixed at their ends into sectional
junction-boxes each box having three open-
ings in its inner face, two for the tubes, and
the third for a coupler joining it to the next
lower similar box, three openings in front,
one for the upper coupler, and two for access-
holes and covers, said boxes being arranged
in step-like form at each end and resting on
each other substantially as described.

5. Ina water-tube steam-generator the com-

‘bination with the steam-receiver A, of the

lower group of pipes T having an independ-
ent connection with the receiver at each end,
the upper group of pipes parallel and coex-
tensive with said lower group,an independent
connection from the front of said upper group
to the receiver, and a connection between the
rear ends of the upper and lower group, sub-
stantially as described. |

I testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. |

LOUIS DE NAEYER.

Witnesses:
- (EORGE DBEDE,
(GREGORY PHELAN.
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