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- To all whom Tt may concermn:
Be it known that I, ALFRED BLECHYNDEN,
a subject of Her Majesty the Queen of Great
Britain, residing at Barrow-in-Furness, in the
5 county of Lancaster, England, have invented

a certain new and useful Improvement in

Tubulous Steam-Boilers, of which the follow-
ing is a specification.

My invention relates to an improvement in

10 tubulous steam-boilers, it being particularly
adapted to boilers of the class in which an
upper steam and water chamber and two
lower chambers are situated, respectively, at
the apex and lower extremities of a triangle

15 formed by two groups of inclined tubes con-
necting the upper and lower chambers, the
fire-grate forming the base, though the in-
vention is equally applicable to any form of
tubulous boilers having one or more groups

20 of tubes connecting two chambers, the object
of my invention being to provide means for
readily withdrawing a damaged tube and in-
serting a new one.

In the accompanying drawings it will be

25 seen that my invention is illustrated as ap-
plied to the three-chambered type of boiller

above described and by reference to which—

Figure 1 is a cross-section of such a boiler.
Fig. 2 is a longitudinal section on line % «,
so Fig. 1. Fig. 3 is a detail showing one form
of plug. Fig. 4 is a cross-section illustrating
a modification of my invention, and Fig, 5 is
a similar view illustrating a further modifi-
cation. .
The upper steam and water chamber 1s con-
nected to a pair of lower water-chambers 2
by tubes 3, which may Dbe curved as shown.
The chambers 2 may be of D-section, the flat-
tened portion 4 forming the tube-plate, as
g0 shown. These tube-plates are in some cases
preferably thickened to compensate for the
weakening of them by the number of tubes
inserted therein. The outer casing and
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mounting of the boiler is not shown, as 1t
45 may be of any suitable form.
The grate is represented by the line 5, and
6 6 are tubes which start from different lev-
els in the npper and lower chamber, but are
bent so as to run side by side at 7 and form
so a wall to prevent the escape of heat.

' be withdrawn through the plug-holes 8 oppo-

“operation.

‘method of withdrawing the tubes is of service

' sary with curved tubes.

of each group being curved in one direction

For the purpose of withdrawing and insert-
ing the tubes 3 I form in the upper chamber
plug-holes 8, which may be closed by plugs 9,
as shown in Figs. 1 and 3, the holes 8 being of
considerably largerdiameter than the tubess.
In the forin shown the plug 9 has a short bolt
10 attached to it, which passes through a
washer 11, which bears on a reinforcing-plate
12, the bolt 10 being provided with a nut 15.
Screw-plugs or plugs of other suitable forins
may, however, be employed. It will be seen
that when the boiler is emptied and the plug
9 removed the tubes 3 of the group after be-
ing loosened from the bottom chamber 2 may
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site to same, as shown by the dotted lines in
Fig. 1, the curve of the tubes facilitating the
Each plug-hole 3 will serve for
the withdrawal of a number of tubes. This
where the boilers are arranged in small ves-
sels, such as torpedo-boats, where the space
is limited, as the tubes may be withdrawn
under the deck. The tnbes 6 are withdrawn
in the ordinary way. |

In Fig. 4 the tubes 8 are straight. Inorder
to remove them, it is necessary to provide a
oreater number of holes than would be neces-
In Fig. 4 three rows
of holes are shown opposite each group of 3o
tubes. - | |

In Fig. 5 I employ only one row of plug-
holes 8 and use curved tubes 3, all the tubes
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only, as shown, so that the tubesof each group
may be drawn out through the one row of
holes, as illustrated.

It will be evident that in the case of Fig. 1
a few of the center tubes of each group.may

be straight and that in Fig. 5 a few of the go

outside tubes of each group may be straight,

or that each group may be made up of straight
and curved tubes in any proportion, so long
as all of them may be withdrawn through the
plug-holes. | |

It will further be apparent that when the
boilers are arranged in small vessels or other
confined situations when the space above
them is not sufficient to withdraw the tubes
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| entirely through the holes in the upper cham- xoo
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ber they may be W1thdrawn until the end of
the tube is clear of the tube-plate. Then by

slanting the tube it may bedrawn within the

apper chamber and lemoved thlough the
manhole at the end. |

What I claim is-- -
1. In combination an upper and lower

chamber, a group of curved tubes connecting
them, plug holes in the upper chamber

thr ouﬂrh which the tubes are adapted to pass,
and plu% for closing the holes, substantlally

as described.
2. In combination an upperchamber, a pair

| of lower ehambers,

connecting the upper with the lower cham-

bers, a row of plug-holes in the upper cham-

ber throuﬂ-h which the tubes are adapted to

pass, and plugs for closing the holes, substan-

tially as described.

In testlmnny whereof I have hereunto set

my Band in the presence of two subscrlblng

wwneases
ALFRED BLEOHYNDEN

Witnesses:
I. H. ASHTON,

EO. H. KUISON.

i’oupa of cuwed tubeé .
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