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To all whom it mey concern:
Be 1t known that I, JAMES NELSON RICE,

a citizen of the Umted States, residing at

Scranton, in the county of IJ:LC]&.ELW&I]H.(I; and
State of Pennsylvanm have invented a new
and useful Tubular Boiler,
lowing is a specification.
In steam generators or boilers of the tubu-
lartype,comprising an upright shell or casing
and a series of tubes extending horizontally
therefrom into the surr 01111(1111()‘ hot-alir space
or combustion-chamber, gleat difficulty has
been experienced in securing a positive cir-

ik

~culation of the water tllrough the individual

tubes of the series and in keeping them free
from scale and incrustation.

To overcome and meet these objections is
the purpose of the present invention, which
consists, essentially, in the provision of 4 ring
or annular manifold located within the lower
portion of the boiler and connected with the
injector or pump for supplying water under
pressure thereto, a series of nipples formed
at intervals with the ring or manifold, indi-
vidual pipes applied to the nipples or other-
wise connected with the manifold and ar-
ranged in a circle about the inner sides of the
boller in vertical and parallel relation, and
small tubes having connection with the ver-
tical pipes and projecting into the horizontal
tubes radiating from the boiler, all as will ap-

pear more fully hereinafter and as shown in

the accompanying drawings, in which—
Figure 1 is a vertical central section of an

upright boiler, showing the application of the

invention. Fig. 2 1s a plan section thereof.

- Fig. 8 is a detailed view, partly in elevation

and partly in section.

Corresponding and like parts are referred
to in the following description and indicated
in the several views of the accompanying
drawings by the same reference-characters..

The boiler or steam-generator 1llustrated 18
of ordinary construction and comprises an 1n-
ner shell or casing 1, an outer jacket or shell
2 of masonry, and a series of horizontal tubes
3, radiating from the inner shell or casing 1
and extending into the hot-air space or com-

‘bustion-chamber formed between the parts 1

and 2, said tubes being closed at their outer
ends and opening at theirinner ends into the

of which the fol-

shell or casing 1. A hollow ring or manifold
4 is located in the lower portion of the part 1
and is in communication with an injector or

pump through an opening 6 in a side thereof, 55

whereby water for feeding the boiler is sup-
plied thereto under proper pressure to secure
the desired forced circulation, whereby all the
advantages of the mventwn are attained.
This h(}llow ring or manifold 4 has nipples 6
formed ther embh at intervals on its top side,
to which are secured the upright or vertical
pipes 9, the latter being bolted or othmmse
fastened thereto.

Each of the tubes 3 has a tube 8, of smaller
diameter, located centrally thereof and termi-
nating at their inner ends a short distance
from the closed ends of the tubes 3. The
series of tubes §, in vertical relation, have
connection at theu inner ends with the up-
right or vertical pipes 9, which are closed at

bhell:' upper ends and are connected at their

lower ends with a hollow ring or manifold in
the manner aforesaid. 'These pipes 9 are ar-

ranged in parallelism and in a circle around
the inner wall of the shell or casing 1 and pre-
vent the feed-water from mixing du ectly with

the water in the boiler untll it shall have

passed through the tubes 3 and 8.

The construction disclosed herein insures
apositiveand forced feed of the water through
allthe tubes 3 and parts of the boiler, wheleby

sediment is prevented from aecumulatmw in

the tubes 3 and the latter are practically k:ept
free from scale and incrustation and whereby
the heat is utilized to the best possible advan-
tage in converting the water Into steam and
mntmmnw 1t at 13119 required temperature.
While it is prefel red to locate.the manifold
or hollow ring 4 in the lower portion of the
boiler, it is obvious that it may OCCupy any
deswed position so long as it serves to supply
the upright pipes with Water for replenishing
the boiler, and such construction is contem-
plated within the scope of the invention.
Byhavingthe manifold 4 located within the
boiler or casing 1 the water supplied thereto
is heated before it enters the pipes 9, whereby
chilling 1s obviated.

being loca.ted close to the inner wall of the
boﬂel or casing are more rapidly heated and
| do not obstruect the central portion of the

The individual pipes 9
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lboiler and admit of any pipe 9, with the tubes |

8 attached, bemfr removed for repalrs or other
purpose.
It wili be observed that the tubes 8 are of

less length than the distance across the boiler.

Hence Upon disconnecting a pipe 9 from the
manifold it can be moved laterally until the

~tubes 3 clear the tubes 3, when the pipe can

be removed from either end of the boiler.
Having thus described the inven tlon what

18 cla,lmed as new is— |
- In a boiler, the combination of an uprw'ht-
cylindrical shell or casing having a series of
tubes arranged in vertical lines and project- |
ing radially therefrom, and closed at their
outer ends, a manifold located within the shell

or casing, a serles of upright pipes disposed
in parallel relation about and contiguous to

| the inner side of the shell and having connec-
tion with the said manifold, and a series of

tubes located centrally within the radial tubes
and having connection with the upright pipes,
subsmntmlly as shown for the purpose de-
scribed. |

In testimony that I olalm the foregoing as

my own I have hereto affixed my signature in
‘the presence of two witnesses.

JAMES NELSON RICE

Witnesses:
K. F. SCHIVE,
- J. ROBERT SIMPSON.
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