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Application filed March 8 y 1901,

Serial No. 50,296, (No model,)

To all whom it may CONCEFTL:

Be it known that I, MORTIMER G. LEWIS, &
citizen of the United States, residing at New
York city, in the county and State of New
York, have invented certain new and useful
Improvements in Steam-Boilers, of which the
following,taken in connection with the accom-

panying drawings and the letters of reference

marked thereon, is a full, clear, and exact
specification. _

My invention has relation to that variety
of steam-boilers wherein tubes or conduits on
the outside of the boiler are intended to be
impinged upon by the flame or to receive heat
from the fire, conducting water from one por-
tlon of the boiler and delivering it or the
steam arising therefrom to another portion.
Heretofore in this variety of boilers great dif-
ficulty has been experienced from the fact
that the tubes were liable to be damaged or
disarranged at or near their unions with the
boiler owing to the expansion and contrac-
tion arising from the variations in the heat.

'I'he primary object of myinvention is there-

fore to supply the boiler with a number of |

cireculating-tubes arranged on the boiler from
the bottom thereof to near the top, each such
tube being bent and coupled with the boiler,
S0 that the axis of each coupling will extend
in a radial direction from the boiler, said

leaving one set of tubes shall impinge directly

upon the next set above, and so on through-

out the series, the several tubes being each
capable of being removed and replaced with-
out disturbing any of the others. Subordi-
nate objects are means for improving or fa-
cilitating the circulation within the water-
space of the boiler and the provision of facili-
ties for cleaning the boiler and for removing
any or all the parts whenever desired.

To accomplish the aforementioned objects
and to secure other and further advantages
in the matters of construction, operation, and
use, my improvements involve certain new
and useful arrangements or combinations of
parts and peculiar features of invention, as
will be herein first fully described and then
pointed out in the claims. |

In the accompanying d'ra,wings, forming |

part of this specification, Figure 1 is a verti-
cal view, partly in section and partly in elo-

| vation, representing my improved boiler as

assembled for use, but showing only a few of
the exterior tubes in place, exhibiting perfo-
rations in the boiler at which the tubes are to
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beapplied. Fig. 2is a horizontal view, partly

in section and partly in plan, on a plane
through line x 2 of Fig. 1, a number of the
circulating-tubes being shown in position for

60'

use and extending entirely around the boiler,

as the invention contemplates. Fig. 3 is a
plan of the boiler-top, omitting the pipes
or connections applied at this part. Fig. 4is
a partial section and plan view representing
in detail the means of connecting the tubes

with the boiler, only one tube and a fragment

of the boiler being shown. | |
In all the figures like letters of reference
wherever they occur indicate corresponding
partis. - -
A is the fire-box section, intended to re-
ceive the fuel, which may be of any kind, but

is preferably liquid or gaseous.. Any form of

grate or burner may be adopted.

B represents the boiler-shell. That this
may be amply strong and durable for the pur-
poses intended and at the same time be cheap
and easy to construet I preferably make it
of a piece of wrought-metal tube of suitable
diameter; but of course it might be made of

~boileriron orsteeland riveted up,if preferred.
tubes being arranged so that the flame on |

C 18 the bottom of the boiler, and D the top
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or cap. Thesetwo pieces are preferably made

of cast-iron and threaded upon the extremi-
ties of the boiler.
tom are ribs «, forming a spider which sus-
tains the lower end of the inner tube, to be
hereinafter described,keeping it free from the
bottom plate, so that the water may properly
circulate beneath the lower end of the inner
tube. The cap D is suitably perforated for
the purpose and receives the steam outlets or
pipes, as for instance, a whistle-pipe b, a.
steam-outlet pipe ¢, and any other which it
may be desired to apply thereto.

L represents a safety-valve of any form; F,

a water-gage; G &, test-cocks, and H.a water

On the interior of the bot-
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inlet or supply pipe, the latter being capable

of use also as a blow-off pipe whenever the
occasion may occur. |

Il are the exterior circulating-tubes, ex-
posed to the flame or the heat from the fire.
These are made of seamless or other suitable

100
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wrought - metal pipes bent in substantial
U shape or form, and they are for small boil-
ers preferably made of copper, the better to
transmittheheatto the water within;butthey
may be made of any other suitable metals.
Theboiler is perforated at suitable points,and
short nipples, as d, are threaded or otherwise
firmly secured in the perforations and extend
in radial directions from the sides of the boiler.
The tubes I are coupled to these nipples by
short threaded sleeves ¢, a right and left
handed thread being employed to effect the

~ union, so that the tubes or any of them may
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be easily detached whenever required; but
any other suitable form of coupling or union
may be used, so long as it affords the desir-
able independent removability of the tubes.
The tubes I are arranged entirely around the

“boiler, the lowermost of the series preferably

resting upon a suitable interior flange f, with
which the fire-box is supplied. The object
of this is to leave the fire-box clear or free of
any central support or post, so that the flames
willin noway beimpeded thereby. Kachtube
I from its connection with the. boiler at its
lower part extends up in U shape and is con-
nected with the boiler at a point above the

- lowerunion and at one side thereof,the extent

30

of rise varying, of course, with the size of the
boiler and the number of tubes employed in
connection therewith. In the smaller sizes a
rise of two inches,or thereabout, will be founp

- sufficient for my purpose; but generally the

35

~ but so that one tube will not be located di- |

40

to
- system, the available amount of heating-sur-
face being very great, as will be readily un-
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rise is about one inch for each foot in length |

of pipe. The lower series of tubes being ap-
plied, the next series is similarly applied,

rectly above another. The last series of
tubes connect at top with the boiler at a point
slightly above the usual water-line, the up-
per portion of the boiler thereabove being
utilized as a steam dome or compartment. It
will be understood from the foregoing that
any number of these tubes may be applied
upon the boiler.. The rise of each tube being
small, it receives water from the boiler, which
is exposed to a high degree of heat when in
the tube and guickly returns to the boiler
either in the form of water or steam. This
occurs in each tube throughout the entire

derstood.

In the interior of the boiler I locate a cen-
tral tube K, the same being perforated, as at
g g, at different points. This tube isopen at
the topand bottom and is sustained by braces,

as h h, which extend from it to the wall of |

the boiler, keeping the tube always in cen-
tral position, or substantially so. The top of
this tube is located below the usual water-

line in the boiler, and the perforations g are |

for the purpose of admitting water to the in-
terior of this central tube in event that the
water in the boiler should fall below the top

686,857

of the central tube. As the highly-heated
water entersthe boiler from the outside tubes,
it passes directly up, so that the steam may
separate from it within the steam-space, and

‘the central column of water within the boiler,

which is less highly heated than the remain-
der, passes down through the central tube
and is discharged at the lower end thereof fo
find its way out again through the series ot
tubes I, thus keeping up a rapid and easy
circulation of the water throughout the sys-
tem. By uncoupling the boiler-head the cen-
tral tube may be easily lifted out for clean-
ing or repairs, if desired. By uncoupling the
pipes and removing them and the smoke-
stack from the jacket the entire boiler is free
to be lifted from the jacket for cleaning or
repairs. | |

The jacket surrounding the boiler and in-
tended to confine the heat from the fire-box
is preferably made of an inner sheathing L
and an outer shell M, the space between the
two being filled with any suitable non-con-
ducting material, as asbestos; but of course

any suitable jacket might be employed. The

jacket is made removable from the box, so
that the boiler may be reached without dis-
turbing it, if that be preferred to lifting the

“boiler out of the jacket.

It will be apparent that any expansion of
the circulating-tubes will be in the direction
of their length, so that the radially-located
joints or couplings will not be disturbed
either by the expansion or contraction of the
tabes. |

Having now fully described my invention,
what I claim as new herein, and desire to se-
cure by Letters Patent, 18— |

1. In combination with the boiler-shell, a
series of tubes connected therewith by remov-
able couplings or unions, the axes of the con-
nections extending from the boiler in radial
directions, and the several tubesin the series
being arranged to be independently remov-
able and replaced, the boiler-shell and the ap-
plied tubes being sustained by the lowermost

-of the series of tubes, leaving the fire-box un-

obstructed beneath the boiler, substantially
as shown and for the purpose set forth.

2. In combination with the steam - boiler
having a series of circulating-tubes applied
thereon in the manner explained, the inte-
rior centrally-located perforated pipe or tube,
the same being open at the top and bottom

“and removable from the boiler without dis-
‘turbing the tubes, substantially as shown and
‘for the purpose set forth.

In testimony whereof 1 have signed my

name to this specification in the presence of

. two subseribing witnesses.

|

MORTIMER G. LEWIS.

Witnesses:
- C. SEDGWICE,
WORTH OSGOOD.
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