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To all whom it may concern !

Be 1t- known that I, JomN A. REED, of
Dun Ellen, in the eounty of Middlesex and
State of New J ersey, have invented an Im-
provement in Sectional Steam-Generators, &c.,
of which the following is a specification:

Cast -iron has been. employed for steam-
boilers on account of its durability and free-
cdom from rust and scale; and such cast-iron
boilers have been made in sections, connected
together by bolts.

\Iy invention is for simplifving the con-
struction, Insuring circulation throuc-h the

pipes, equ‘lhzmn' expansion and contraetmn |

increasing the area of the fire-surface, and ot
the water- surface, and for facilitfating lepfms

In the drewmg, Figure 1 is an elevatlon
partially in section, of a portion of a boﬂer
and If1g. 2 1s a vertical section at the line z x.

The tube.s a a are vertical, or nearly so, and
are connected, at their upper and lower ends
with the tubes b and e. The ends of the tubes
« are made true by turning them off, or oth-
erwise, and the T’s or couplmos d are made
true, so that the surface in contaet may form
a water-tight joint when the parts are bolted
together by the central bolts e.

The connecting-tubes b and ¢ may be ar-
ranged in the boiler mn parallel rows, connect-
ing with suitable water-supply pipes at the
bottom and steam-pipes at the top; but for
em*’tller and portable boilers, these connecting-
tubes b ¢ will be polygonal or ring shaped, of
different dimensions, and arr mwed one Wlt]ll]l
another, and - conneeted to the veltleal range
of tubes .

One of the special peculiarities of this in-
vention relates to the character of each tube
a, the same being made tapering, with con-
tractions or neeLs to form spheroids, one
above the other, increasing in size toward the
top; the ob]eet being, firs st, to increase the
surface for the fire to act upon, second, to al-
low for expansion and contraction, as the cast
metal will spring or yield while in this form,

becaunse the section of each tube lenﬂ'thmse'

corresponds with a number of arches, and
they will yield, should there be any tendency
to compress the pipe endwise; third, to ob-
tain the greatest strength, beeeuse each Sphe-
roldal Wﬂl withstand the largest pressure in
proportion to the weight of met&l employed ;
and, tourth, to give free opportunity for the

escape of steqm by the increase in size of the |

1 spheroidals toward the top of the tube. This

construction gives greater space for the pro-
ducts of combustion near the fire, and lessens
that space farther from the fire, thereby pro-
moting equality in the action of the heat.
- The next feature of my improvement re-
lates to the tie-rods, which are tubular, and
pertorated with numerous holes; the object
being, first, to connect the pfu:ts second, to
insure elrculatmn in the water ot each plpe,
regardless of the level at which the water in
the boiler may stand. The water will circu-
late down through these tubular tie-rods, en-
tering the highest perforations, and passing
out at the bottom and lower perforations, and
rise at the outer portion of the tube, so as to
produce a constant circulation or ehanne of
position in the water of the tube.

The tubular tié -rods e are screwed into the

cross-bridges % in the tubes ¢, and at their

upper ends they pass into aud are drawn
tight by the nuts I, that screw upon the
tubes, and bear agamst the outside of the
pipe b.

When the parts in contact are faced true
and smooth, and the tubular ties screwed up
tightly, the joints will not leal;
do, Shﬂhtly, at first, it will soon Stop by the
slight rusting aetmn oif the water, aud the
tubes a, in ‘consequence of their form, can be
Sufﬁmently compressed endise to allow for

| Inequalities of expansion and contraction, so

as to remain fight under all cir cumqt&nces
The tubes ¢ may be used in steam- genera-
tors, or in any heating or boiling appa;mtus

| in which the water circulates throunh the

tubes.

I claim as my invention—

1. The tubes «, placed vertically, or nearly
so, and made larner at the upper ends than at
the lower ends, end as a series of hollow sphe-

rolds increasing in diameter, in combination

with the connecting- tubes b and ¢, substan-
tially as set forth. | |

2, The vertical tubes a¢ and connecting-
tubes 6 and ¢, in eombination with the per-
torated tubular tie-rods e, that open at their
lower ends within the water-space, and are
screwed into the ecross-bridges h, and tight-
ened by the nuts ! at the upper ends, substen
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| tially as set forth.

Witnesses:
GEO. D. WALKER,
GEro. T, P]:NOB;NEY...
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