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1o all whom it may CONCETTY: -

Beitknown that I, MicHAEL H. PLUNKETT,
a citizen of the United States, residing at Bal-
timore city, in the State of Meryla,nd have
invented certain new and useful Improve-
ments in Steam-Boilers; and I do declare the
following to be a full, clee,r and exact deserip-
tion of the invention, such as will enable others
skilled in the art-to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the fig-
ures of reference marked thereon, which form
a part of this specification.

My mventlon relates to boilers of the eless |

known as “water tube” boilers and has for
its object to furnish a boiler of this. class
which shall be light in weight, occupy but

little floor space, rapldly genera,te and safely

carry a very high working pressure of steam,

be cheap in construction a,nd have all its parts
readily accessible for purposes of cleamnﬂi;
and repair, and which may be taken apart in
sections and lowered down the ﬁre room heteh:

Wlthout cutting the decks. -

With this object in view my mventlon con-
sists in the improved construction, arrange- |

ment and combination of parts herema,fter

fully deseribed, and afterward specifically

pointed out in the Sllb] olned claims.

In the accompanying drawings, Figure 1 is

a ceniral, vertical section throuﬂ'h a boller

eonstructed in accordance with my invention.
Fig. 2 is a view partly in plan with parts of
the boiler removed and partly in section,

showing in plan the central steam and water
chamber and four of the surrounding cylin-
drical steam chambers with their man hole

covers removed, and in section part of the

tubular water wall and one of the cylindrical
steam chambers. Fig. 8 18 a view in eleva-
tion of one of the tubes of the tubular water
wall. Fig. 4 is a sectional detaill view show-

ing the manner of connecting the tubes of
 the water wall with a horizontal, annular eir-

culating pipe or chamber and Flcr 518 a view

“in elevation of part of the annular circulat-
ing base chamber or pipe and parts of two|

of the tubes of the vertical water wall, the
hand hole cover being removed.

Like numerals of reference mark the same

parts wherever they occur in the veuoue ﬁn'-

ures of the (:11‘.’:1&»?11:1ﬂ’s.m

‘built of brick.

Referrmn' to the dl&Wlﬂﬂ‘e by numelals 1

is the base of the boiler upon which is suit-

ably supported a jacket 2 which may be lined

or stuffed with asbestus, or otherwise con-

structed with a view to the prevention of ra-
diation of heat and in land boilers may be
Upon the base 1 is supported
a central cylinder 3 which surrounds a cen-
tral water chamber 4 and extends the whole
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length of the boiler, its upper portion form-

ing a central steam chamber 5 covered by a

crown 6 having a man hole 7 with a suitable
guard 8. Forked end braces 9 within the eyl-
"_mder 3 connect the crown 6 with the base 1.
Within the cylinder 3.is a smaller cylinder
10 open at its top and bottom and supported
at the top by braces 11 secured to'the inside
‘of cylinder 3. Centrally disposed inside of
‘these eylinders is the feed water pipe 12
‘which discharges near the top of the water
chamber 3 and has at its upper end down-
‘ward turned nozzles 13 to give dlreetlon to
‘the currents.

The fire chamber surrounds the water eyl-
inder and has seo'mentelly arranged grate
bars 14 suitably supported in plece with any

suitable door or opemnn- for the mtreductlon

of fuel.

Surroundiﬁﬂ' the G@ﬂtl&l steam ehember 5

are cyhndrlcel steam chambers 15 connected

‘near their bottoms to the central chamber by
radially disposed pipes 16 and near their tops
by smaller radially disposed pipes 17.

‘These
chambers ‘may also be connected to each other

by means of pipes 18 as shown in Figs.1 and

70
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2 and are connected with the central water

chamber 4 by curved pipes 19-which a% their
lower horizontal ends pierce the cylinder 3,
while at their upper vertical ends they pierce

the bottom of the steam chambers 15 and are

‘8o arranged that they are brought to the bot-
| tom of the steam chambers 15 in concentric
Those of these curved pipes
‘nearest the central water chamber 4 (marked

circular series.

20) have, within each of them a similarly

gpc |
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curved pipe 21 of smaller diameter, which at
its top extends a short distance into the steam -

chamberl5andatitslowerend passesthrough
the inner open ended cyhnder 10, mto the wa-

ter chamber.
At 22 and 23 are shown a series of tubes

errenged side by side just inside the jacket

1
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2, forming a tubular water wall to the fire
box or combustion chamber. These tubes
are connecfed at their lower ends to a hori-
zontally arranged annular pipe or chamber
24 of

tubes. At their upper ends the tubes 22 are

connected to a similar ‘horizontal pipe 25

while the tubes 23 enter the bottoms of the

steam chambers 15 through the pipe 25, this
pipe being bent at these points on the circle
of the walls of the steam chambers 15 and en-
tering intothese cha,mbels around theirouter

eﬂwes

The boiler is sarmounted by a funnel and
smoke stack 26 forming an extension of the |

fire box or combustion chamber 27.

- In constructing my boiler I expand the
‘ends-of all steam “tubes into place, obviating
the use of serew joints in the fire which are
The pipes connecting

very objectionable.
the steam chamber are secured in the same

way, as.are all the tubes except the lower:

ends of the return pipes outside the boiler.

Each of the tubes of the water wall is plugged
at each end by a washer-like bored plate or
plug:28 having a cenfral opening 29 (this may
be. accamphshed by reducing the diameterof

the tubes at the éends). This plug is flush

with the end of the tube by which construe-
tion the vertical tube can easily be put in.
place between the two rigid top and bottom:
annular chambers, and when the tube is in |

position it rests:against the horizontal annu-

lar chamber -24 at the bottom and 25 at the
top, (the manner of attaching being the same-
a8 to 24 and 25 ,) the openmﬂ“ 29 reﬂ'lsterln o
with an opening 30 in the pipe or chamber ;
24, A thimble 31 is now placed in position
through the holes in the plug 28 and cham-.
ber 24,-3[1(1 its ends expanded by any suit-
“able'means, access to theinterior of chambers:
- 24-and-25 being had through suitable hand |

holes 32 closed by a guard 33. The openings,

what smaller in-diameter than the tubes 291
and 23 there is sufficient metal left between|

them to allow them to be- arranged close!
without weakemnrr tlle_

against-each -other,

stl ncture, thus foumng a complete. and COon-:

tinuous tubular water wall of great.strength.:
Return tubes 34 extend fJ‘. om the outem

sides of the steam drums or cylinders 15,
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by radially converging tubes 35, these radial.
tubes, at their joints with the return tubes,:

‘being connected with the annular chamberl
29 bv means of vertical tubes 36.

All of the:
steam drums or chambers are provided with;

separating plates 37,to prevent the water fel-.-:
- lowing the steam.

It wﬂl be observed that the lower cnculm'

chamber 24 is located above the door or open-.
ing of the fire box, thus obviating the neces- |
-Slty of joints or arching that chamber to pr e-:

egreater diametric capacity than the

than any ordmary construction.
moving upward in.the pipes 19 will naturally

. E 2 2‘ 2 7 1

The staggering of the wa,ter wall tubes, or
placing them -ont of the true circle where
they enter the steam c¢ylinders, 1s necessary,

as they ecannet be putin in any other way,

without leaving an opening between them.

The chambers and all the parts of the boiler
can be taken to pieces and lowered down

through the fire room hateh of a vessel, and

-removed in the same way without cutting or

removing the deck of the vessel.

The operation of my improved boiler is as

follows: Water being supplied through the

feed water pipe, and the boiler being fired up
the cylinder of the central water chamber, the
carved tubes 19 and the tubular water wall

are all quickly heated and their contained
water rapidly generated into steam which

passes upward, cleatmw a rapid eirculation

through the tubes into the steam :chambers
15. All these chambers being connected with
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each other,an even pressure. always exists in

each, and each of them being relatively so
‘much smaller than the steam chamber would
‘be if thewhole of the upper part of the boiler

were a single steam chamber they canbemade
of very much lighter.iron or steel.than would

‘be necessary in such a structure, also.giving

a larger steam rooin, a larger separating sur-
face a,nd a greater amount of heatlnn‘ smfaae
’I‘he steam

carry some water with it.and as soon as this

water reaches the.top.of-the inside bent tube
21, a downward water current will immedi-
ately begin to flow through that tube, the
water -being returned to.the inside.of the in-
ner eylinder 10 of the water chamber.
c¢ylinder being removed from contact with

MThis

the fire, will be cooler than cylinder 3.and as
a consequence a continuous: circulation, (be-
ing a downward current inside of the cylin-

der 10 and an upward current between it and
the cylinder 3) will be kept up. Water will

also be returned tio the water chambm

through pipes 16 and return tubes 34.

The. application of the heat to the generat-
ing surfaces is direct and -eeouomical,...ﬂueh

surfaces absorbing the greatest amount of
heat and the water being divided into a large

number of circulating eurrents steam is

quickly generated in great quantity with the
least possible ebullition ordisturbance of the
downward, outside the jacket, down to the' |
“bottom of the boiler, and at their lower ends!
are connected to the central water chamber)

water and a greatly decreased consumption

of -fuel.

Having thus fully desceribed my invention,

‘what I claim as new, and desire to. secure by
Letters Patent of the United States, is—

1. A steam boiler provided with a seriesof

cylindrical steam chambers grouped about a

50
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.central steam and water chamber and bent

tubes connecting the sides of thecentral cham-

‘| ber with the bottom of the cyhnders,, substan-

tially as set forth.
2. A steam boiler provided with a central
watel and steam’ chamber; a series of - eylin-

130

drical steam chambers grouped about the cens

ventit frominterfering Wlth the fuel opening.!| tral chamber, connectmff tubes between -the
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central chamber and the sides of the group
of cylindrical chambers and direct connec-

“tions between the several chambers of the |

group, as set forth.
3. A steam boiler having a central steam
and water chamber, a dlrectly connected se-

~ ries of smaller chambers grouped about and

IO

directly connected to the central chamberand
curved pipes connecting the series of cham-
bers with the cenfral chamber, as set forth.
4, In a steam boiler, a water wall consist-
ing of vertical tubes and horizontal annular

- chambers, the ends of said vertical tubes rest-

- 20

ing against the surface of the horizontal
chambers and being plugged with plates per-
forated to register with perforations in the

annular chambers, and expanded thimbles in

sald registering perforations, as set forth.
5. The steam boiler herein described con-

sisting of the central water chamber, the se-
ries of cylindrical steam chambers grouped
about it, the curved tubes connecting them, |

the horizontal annular ehambers, the water

wall tubes connecting them and the series of

steam chambers, the return tubes leading 23

down from the series of chambers outside the
boiler, the radial tubes connecting them with
the central chamber, and the vertlca,l tubes
connecting them w1th the lower horlzonta,l
annular chamber as set forth. -

6. A steam boiler having a series of steam

30

chambers grouped about a central water and

steam chamber, an upper-and a lower annu-

lar chamber, and a water wall of closely
placed tubes connecting the two annular
chambers, part of these Water wall tubes be-

‘ing arranged at their upper ends in the ares
of the c1rcumferences of the chambers of the

35

group and OPGDIHC’ mto sald chambers, asset -

forth.

In testlmony whel eof I affix my signature in
presence of two witnesses.
| MICHAEL. H PLUNKETT.
Witnesses:
N AUGUSTUS ALBERT,
- Hy. A. ALBERT.
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