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- 1n Boilers, of which the following description,
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To CLZZ whom Tt may concerm:

Be it known that I, PATRICK CUNNINGHAM,
a citizen of the Umted States, residing in New
Bedford, county of Bristol, and State of Mas-
saohusett% have mvented an Improvement

in eonneetwn with the accompanying dmw-
ings, is a specification, like charaeters on the
dla‘wmws representing like parts.

This mventlomelates toa steam- bmler, and
has for its object to provide a highly-efficient,
powertul, and economical boiler par qu]arly
well adapted among other uses, to be em-
ployed on au tomoblle vehicles using steam as
the motive power.

water-circulating tubes or pipes connected
to the upper end and sides of an inner shell
and a system or series of vertically-arranged
ire-tubes communicating with the eombus-—
tion - chamber of the boﬂer and extended
through a steam chamber or dome attached
to the outer shell, which forms, with the in-
ner shell, a water-space commumeatmw with
the water- circulating tubes.

which is situated near the lower portion of

the water-circulating tubes and which eauses

the produets of eombustwn to pass through
and around said water-tubes on their way 130
the fire-tubes, which carry the produects of
combustion throun'h the steam - dome, and

- thereby highly heat and dry the steam.
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Figure 11is a vertical section of a boiler em-

bodymn"thlsmventlon and Fig. 2, asectional

view of a portion of Lhe boiler; the section be-
ing taken on the line 2 2, Fw 1.

Refenmn* to Fig. 1, a represents the inner
shell, prowded with the top or crown sheet b,
in which are expanded or otherwise secured
a seriesof vertically-arranged water-circulat-
ing tubes c, preferably made as herein shown

| &nd comprising a substantially straight up-

per portion 2, a curved portion 3, a substan-
tially straight pmtlon 4, and a qubsﬁantmlly
horizontal portlon b, which latter is connected
to the side of the inner shell a, 80 as to com-
municate with a water-space between the
shell ¢ and an outer shell d, extended above

For this purpose I em-
ploy a system or series of vertically-arranged

Within the in-
nershellislocated a baff ing-plate orspreader,

|

boller and between the water -

sheetortope.

The water-tn bescarearranged .
w1th1n the combustion-chamber so as to leav -

a substantially circular central space, with

which com municates a series of vertically-ar-
ranged fire-tubes f, which, as shown, are fas-
tened to the crown-sheet b and are extended
up through the top g of a steam-dome h,which
18 fastened at its lower end to the crown-sheet
b and has its upper end extended above the

top e of the outer shell, which is fastened to
sald steam-dome. |
dome 18 provided with a steam-outlet 4.

The top plate of the steam-
The
portien of the steam-dome within the outer
shell 1s provided with ports or opemntrs 1, lo-

cated near the crown-sheet of the inner shell
to atford a passage for water into the steam-

dome, and near the ecrown-sheet of the outer
shell said dome is provided with additional
ports & for the passage of steam from the
space between the tops of the inner and outer
shells into the steam-dome.

Within the combustion - chamber of the
circulating
tubes, near the lower end of the same, is a
flame- spreade1 m, which may be compoaed of
any suaitable mdtenal and which is herein
shown as a plate which rests on a key », in-
serted through a hole in a rod o, dependmﬂ'

from the crown-—sheet of the inner shell, the
1 sald rod being shown as screw-threaded at 1ts
upper end to engage a threaded boss P riv-

eted to said erown-sheet.
The boileris provided with the usual grate-

surtace r and openings s ¢ for the ﬁre-box

and ash-pit.

From the above description it will be seen
that a lar ge number of water-circulating
tubes ¢ are exposed to the direct action of the
products of. combustion, which are caused to
circulate in among and amund them by the
flame-spreader m, thus Insuring a rapid cir-
culation of water thr oungh the tubes ¢, and con-
sequently generating sbeam qmckly, which

passes into the steam-dome and is there sub-

Jected to the heat of the fire-tubes, which has
the effect of superheating the steam, s0 that
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practically dry steam is supplied to the en-

gine.
By reference to Fig. 2 it will be seen that

50 the inner shell and prowded with a crown | the upper ends of the water-circulating tubes
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are grranged in circular rows near the outer

portion or edge of the ecrown-sheet of the in-

ner shell, leaving a substantially large cen-
tral space for conneection of a substantially
large number of fire-tubes. The spreader m
causes the products of combustion to pass
out toward the sides of the inner shell, then
up among the water-circulating tubes, and
back toward the central portion of the com-
bustion-chamber and out through the fire-
tubes.

I claim— -

1. In a boiler, the combination with an
ottter shell provided with a crown-sheet, an
inner shell of smaller diameter provided with
a crown-sheet and forming with the outer
shell a water-space, a steam-dome extended
through the crowrn-sheet of the outer shell

and secured to the crown-sheet of the inner

shell, of a series of substantially verticdl wa-
EGP-CII‘GUI&LUIJW tubes within the inner shell
and having their opposite ends connected
with the crown-bheet and sides of the innder
shell, and a series of substantially vertical
fire-tubes located within the said steam-dome
and secured to the erown-sheet of the inner
shell and to the top of the steam-dome, the
said steam-dome communicating with thesaid
water-space, substantially as described.

2. In a boiler, the combination with an
outer shell, an inner shell forming therewith
a water space or chamber, of a series of sub-
stantially vertical water —clreulatm?‘ tubes
having their upper ends communicating with
the water-space between the tops of said
shells and their lower ends communicafting

oz . ' 660,751

with the water-space between the said walls

of said shells and arranged to leave a sub-

stantially central space thhm theinner shell,
and a series of substa,ntlally vertical ﬁre—

tubes communicating with said central space

and extended through the top of the outer

shell, and a spreader within said inner shell
near the lower end of the water-circulating
| tubes, substantially as described.

3. In a Dboiler, the combination with an

| outer shell, an inner shell forming therewith
~a water space or chamber, a steam-dome ex-

ftended through the outer shell and fastened

to the inner shell, of a seriesof substantially

vertical water-circulating tubes within the in-
ner shell and composed of the substantially
straight upper portion 2 connected with Lhe
top of the inner shell, the curved portion 3,
the substantially str:%mo‘hb portion 4 and the
substantially horizontal portion 5 connected
with the side of the inner shell, a series of
substantially vertical fire - tubes extended
through the steam-dome and communicating
with the inner shell within the space formed
by the water-circulating tubes, and a flame-
spreader located between the water-circulat-
ing tubes near their lower ends, substantially
as described.

In testimony whereof I have signed my
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name to this specification in the presence of -

WO subqerlbmcr withesses.
PATRICK CUNNINGHAM.

Witnesses:
Jas. H. CHURCHILL,
J. MURPHY.
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