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To all whom it may concern:

Beit known thatl, HENRY WARDEN, of the
city and county of Philadelphia, State of
Pennsylvania, have invented a new and use-
ful Improvement in Tubular Boilers, of which
the following is a true and exact deseription,
reference being had to the accompanying
drawings, which form a part of this specifica-
tion.

My invention relates to tubular boilers, and
has for its object to provide improved means
whereby access can be had to the tube and
tube-sheets for the purpose of cleansing them
from scale.

Myinvention will be best understood as de-
secribed .in connection with the drawings in
which it is illustrated, and the novel teatures
which I desire to protect by Letters Patent
are hereinafter pointed out in the claims.

Reference is now had to the drawings, in
which-~

Figure 1 is a plan view of a boiler con-
structed in accordance with my invention,
said view being taken on the sectional line x
zof Fig. 2. Fig. 2isan elevation of the lower
part of the tubular boiler, shown partly in
section. Tfig. 3 is a sectional elevation of an-
other boiler embodying my invention in a
somewhat modified form; IF1g. 4, a cross-sec-
tional plan view taken on the line x x of F¥ig.
5: Fig. 5, a sectional plan view showing a por-
tion of the construction shown in I'ig. 5 on a
somewhat enlarged scale; Ifig. 6, an elevation
of the lower part of the boiler; and Iigs. 7
and 8 are views showing details of construe-
tion.

Aisthe outer shell of the boiler; B, the fire-
box; C, the tube-sheet; D D D, &e., the tubes.
Through the shell of the boiler and at sub-
stantially right augles to each other I form
slots or openings E and E’, and I arrange the
tubes D so that they will fall into rest, run-
ning substantially at right angles to each
opening~—as is indicated, for instance, at d

“and d’. -

1T are plates or covers by which the open-
ings or slots in the boiler are closed when
the boiler is in use. Where the slots are

formed in a circular boiler, such as is shown
co in Figs. 3 to 8,inclusive, the lids are of course

-

is situated.

A L.

| curved, and as they are merely bolted to the

shell of the boiler it is necessary to use pack-
ing to prevent leakage, and the compression
of the packing results in the lid, as it were,
moving on the face of the boiler shell, so
that the bolt-holes in the shell or in the lid
would have to be slotted in order to enable
the bolts to act properly. To avoid this diffi-
culty I prefer to secure around the openings
E and X’ an extension, such as M M, having
a flat outer face, in which an opening m is
formed, corresponding in position and size to
the curved opening E or E’, above which it
VW hen so constructed, as shown
in Figs. 1 and 2, a flat lid or plate 1 can be
used to close the opening, and the difficulty

above noted is thus avoided.

F T, &e., are sirengthening - plates, which
are riveted inside of the boiler, at the ends
of the openings E and E’. G G, &ec., are
strengthening-rings, also riveted on the 1n-
side of the openings E and EK’, so as to sur-
round the same.

I 1T (see Fig. 5) are metal bars riveted to
the shell of the boiler and forming, asit were,
a seat in which the lid I rests. The particu-
lar funection of these bars 1I is to prevent
the packing (indicated by letter J) from Dbe-
ing forced out of place by the pressure in the
boiler.

K K, &ec., are man-holes.

The particular advantage of my construc-
tion is that by arranging the tubes and slots
in the way shown and described access can
readily be had to all parts of the tubz-sheet
and tubes adjacent to the tube-sheet, while
in all similar devices by which I have knowl-
edge it has only been practicable to partially
clean the tube-sheets—that is to say, the tool
of the cleaner could pass freely in one direc-
tion across the tube-sheet, but not in a direc-
tion at right angles. thereto.

Having now deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 18—

1. A tubular boiler having transverse slots
arranged above the tube-sheet over the fire-
box and substantially at right angles to cach
other, and having its tubes arranged so that
the rows will run at right angles to each slot,
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all substantially as deseribed; and so that |

ready-access 18 had to the tubes and tube-
sheets.

2. Atubular boiler having transverse slots
arranged above the tube-sheet over the fire-
box and substantially at right angles to each
other, extensions M, secured around said open-
ings and provided with openings m, arranged
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in a vertical plane, and tubes arranged in the
boiler so that the rows will run substantially 1
at right angles to the slots, all substantially as
and for the purpose specified.

HENRY WARDEN.

Witnesses:
LEWIS R. DICK,
JOSHUA MATLACK, Jr.
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