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 SPECIFICATION forming part of Letters Patent No. 625,314, dated May 23, 1899.
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(No model.)

- To all whom it mai conceri:
Beitknown that I, TORBEN CHRISTIAN BIL-

LETOP, a subject of the King of Denmark, re-
siding at Newcastle-upon-Tyne, England,
have invented a certain new and useful Im-
provement in Tubulous Steam-Boilers, of
which the following is a specification.

This invention relates to certain improve-
ments in fubulous steam-boilers of the class
having horizontal upper and lower chambers
connected by a series of tubes, the invention
being in part an improvement on that set out
In the speciilcation of an application filed by
A. Blechynden in the United States Patent
Office on the 7th day of May, 1894, under Se-
rial No. 510,356.

Part of the invention is applicable to boil-
ers varying somewhat from the type above re-
ferred to. -

The object of the invention is to increase
the efficiency, while reducing the cost of

manufacture, the weight, and the space oc-
cupiled.

The invention will be best understood by
describing same with reference to the accom-
panying dmwings, in which—

Figure 1 is a half cross-section of one form
of boiler constructed according to my inven-
tion. Fig. 2 1s a similar view showing an-
other form. Fig. 3 is a longitudinal section
of Fig. 1 with parts in elevation. FKig.41sa
plan taken on line « « of ¥ig. 3. Fig. 51isa
longitudinal section, with parts in elevation,
of a boiler to show a modification.

All the drawings illustrate double furnace-
boilers of the type above referred to, having
an upper horizontal sfeam-and-water cham-
ber A and a lower horizontal chamber B, con-
nected together by nests of tubes C, which are
curved in such a manner as to form a center
space or flue D and are adapted to be with-
drawn through openings E in the sides of
chamber A when required. The openings

K are closed, as shown, by plates and screws.
There are two furnaces F, one being ar-
ranged on each side of the groups of tubes C.
To inclose or form the outside of the furnace
F, an outer set of tubes are fitted between
chamber A and a chamber (z, the outermost |

a wall II. The whole is inclosed in a hﬂ'ht
casing I, which may be fitted with a casing
K, havmﬂ' an air-space between it and casing
I. The gases after mixing in the usual com-
bustion-chamber L flow through the curved
tube-nests C, and their passage may be di-
rected by settmrrthe innerrow of tubesclosely
together, so as to form a tubulous wall M,

leavmﬂ' openings N N’ at the bottom or top,

| rows being set closely togethel and forming 5o

55

or at both by suitably bending the tubes, as 60

shown, these openings being so &1‘1&1]“‘6(1 as
to frraduaJl} increase in size toward the front
of the boiler, with the object of drawing the
greater portlon of the gases to that end, asin-
dicated in Figs. 1 and 3. The bottom open-
ing is prefer ablv larger than that at the top
in order that the gases may be drawn down
between the front part of the nest. The open-
ing N’ should be of sufficient size to allow of
the introduction of a steam-hose for cleaning
purposes. In place of employing the close
wall M the nest of tubes C may be open
throughout and a baffie-plate O be arranged
in the space D, s0 as to direct the gases down-
ward, as shown by the arrows in Flﬂ‘ 2.

The cgases after entering the center flue D
pass below chamber A, along the bottom of
which may be introduced tubes P, having
their lower ends closed and commonly known
as ‘‘Field” tubes, as shown in Fig. 1, the ob-
ject being to extraet or utilize the W&Ste heat
of the gases and materially increase the heat-
1110'-surface and also by the circulation at
this part of the chamber A to prevent ac-

cumulation of sedimenton the inner surface.

The gases ultimately enter the end casing Q
andfunnel Q’. Bythearrangementofcurved
tubes C, connecting chambers A and B, the
outer tubes, which are those most exposed to
the fierce heat of a furnace, have the least
head of water against them, and this greatly
assists the circulation and permits of the
boiler being forced to a much higher degree.

To further assist the circulation, large down-
comer pipes R, connecting chambers A and
B, are employed,which aATe placed at the ends
of the chamber A and at the lowest point of
same, 80 as to be entirely covered by the wa-
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ter in A even under heavy rolling of the ship

ih which the boiler may be placed. To assist
the circulation, the small outer chambers G
are connected by cross-pipes S to chamber B.
The air to the furnace may be fed through
the casing K after entering through the ﬂaps
or baffles T as shown by the arrows. The

casings are attached to chamber A below the .

openings E, so as to permit the withdrawal of

the tubes without removing any part of the

casing, and the openings E are placed so low
on the chamber that no special doubling or
thickening platesare required, as where these
openings fall in the thin shell of the upper
part of the chamber, and, further, the inter-
nal bafile-plates U are kept high enough so
as not to require to be disturbed when ex-
amining the boiler or withdrawing and renew-
ing the tubes.
ther permits,where the boiler is used in a ves-
sel, of the decks being kept quite close down
on the chamber A without making special
provision for drawing the tubes, as it will be
seen that they can be readily drawn out be-
low the deck and, by reason of the curvature,
in a downward dlreemon into the interior of
the vessel.

In Kig. 5 is shown a furnace provided with
holes Y through the brickwork of the end
walls for feeding air in above the fire.

In Kig. 2 isshown an arrangement of tubes
YV by which some tubes are bent in such a
manner as to partly cover and support the
vertical brickwork of end wall or walls W,
where often the usunal means of attachment

are found unsatisfactory, this arrangement |

The arrangement of parts fur- |

| also adding support to the brickwork and ei-

abling thmnel and lighter bricks to be used

What I claim is—
1. In combination a single upper steam-

40

and-water chamber, a water-chamber beneath

| same, two groups of tubes connecting the two

chambers, the tubes of each group™ being

formed on the curve of a circle, and said
curves being oppositely arranged for each
group so that a flue closed at the sides by said
chambers and groups of tubes is formed, into
which flue the gases enter and expand, a fur-
nace outside each group,
lating tubes carried.in the lower side of the
upper chamber and adapted to extract the
heat from the expanded gases in the flue be-
tween the groups of tubes and means for car-
rying away the gases from the flue.

2. In combmatwn a main upper steam-
and-waterchamber, awater-chamber beneath
same, a group of tubes connecting the two
chambers, such tubes being formed approxi-
mately on the carve of a circle, a furnace out-
side of such group and an end wall of refrac-

tory material to such furnace and tubes form-

water-return-circu-
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ing part of the group, elongated and spread

so as to lie flat aga,mst such eud wall and form
asupporttiorsame,substantially as deseribed.

In testimony whereof I have hereunto set
my hand i1n the presence of two subscribing
witnesses.

TORBEN CHRISTIAN BILLETOP.

Witnesses:
PERCY CORDER,
JNO. EDWD. MILLER.
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