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SPECIFICATION forming part of Letters Patent No. 788,068, dated April 25, 1905,
Application filed May 6, 1904, Serial No. 206,690,

Lo dl whom (6 nuery concer:
Be 1t known that I, LLVI Ruobpes, a citizen

of the United States , residing at Spokane, in
the county of bpolumu and State of Washing-

ton, have mvented new and useful Improve- !

ments m Steam-Boilers, of which the follow-
Ing 18 a specification.

This mmvention relates to a vertical water-
tube steam-boiler; and its object is to provide
an improved construetion of the same.

The invention consists in the combinations
and subcombinations to be hereinafter de-

seribedd.

In the accompanying drawings, Figure 1 is
an elevation, partly in section, of the steam-
boiler constructed in accordance with my in-
vention. Fig. 2 1s a transverse section taken
on the line y v of Fig. 1, and Fig. 3 a tmnq-—
verse section taken on the line « « of Fig.

Like numerals indicate like parts in the Sev-
eral figures.

weterrmg to said L]I.:lWlﬂUS 4 indicates the
inner shell or section of the boiler, the lower
end of which 18 bolted to the annular detach-
able head or flange 5, which has a central open-
e of a size to admit the introduction of the
annuhu hre-box or combustion-chamber 6,
which 1s shouldered upon the head or Hange
5, as shown.
( designates a band or collar that is pro-
L with internal serew-threads 8, that are

videc

adapted to engage threads 9 on the exterior |

of the lire-box, thereby enabling said bands to
be screwed up against the said 1 ange or head
to make a substantial joint, and also provide
for the removal ot the said flange or head for
the purpose of cleaning the surrounding water-
chamber. |

The fire-box i1s provided at its bottom with |
- shell 4.

an opening to admit air
and 1s lined with fire-briclk, as indicated at 10.
Within said fire-box it is designed to arrange
& Vapor- -burner adapted to throw adisk-shaped
lame upward into the heating -chamber.

11 designates a tube-sheet that is provided
with an annular downwardly-extendine Hange
or skirt 12, that fits snugly within the ann alar
opening of the upper end of the fire-box and
15 riveted there

to support combustion

- to get at the

eto, while the opposite end of .

' this tube-sheet ettend&;_ upvm*dly to torm a
- Hange

or skirt 12/, that is shaped to fit against
the wall of the i 11_1119,1' shell 4 to which it is riv-
eted. This tube-sheet serves the twofold
tunction of inclosing the space between the
hre-box and theshell 4 to form the water-space
or mud-drum 13, that surrounds the fire-box,
as well as prov 1(..[1113,, a stay means between the
upper end of the fire-box and the shell 4. while
the horizontal portion of it is perforated to
receive the innerseries of vertical water-tubes,
to be hereinafter referred to.

14 designates an outer shell that surrounds
the shell 4 throughout the central portion
that constitutes the heating or final combus-
tion chamber, and which is connected to the
walls of the shell 14 at top and bottom by
}oltmu -rivets, as shown, and which serves to
form a shal]ow water space or jacket 15 about
sald shell 4.

16 designates plugs that are secured, respec-
tively, into openings 17, formed in the shell
14, which openings are .;umnﬂod opposite g
1Le series of openings or perforations 18,
formed n the shell 4 for the reception of the
lower ends of the outer series of vertical wa-
ter-tubes, to be hereinatter referred to, which
plugs are so placed as to make it convenient
said tubes for cleaning and
repairing. bupemnpostd upon said outer

shell 14 1 1s & hood 14', that is provided with a
stack 15, |

19 designates an elevated steam and water
drum or chamber that is provided with three
projecting lugs 20, that extend radially there-
from and serve to rest on the upper edge of
the outer shell to support said drum in posi-
tion 1n a manner to allow of an annular draft-
exib 21 between said drum and the wall of the
The steam and water drum thus ele-
vated and positioned comprises an annular
wall or casting 22, to the bottom of which is
securely bolted a tube- plato 23, that 1s pro-
vided W1th openings 23" for the reception of

§a

55

bo

10

75

30

§go

the upper ends of the vertical water-tubes -

and a central opening 24 tfor the reception of
the dry-steam pipe, to be hereinafter referred
to, while the top of said drum is inclosed by
a dome- shaped plate 25, that 1s bolted there-
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to, which latter is provided centrally with a
shoulder 26, having a cen
registers with the central opening 24 in the
tube-plate 23 and corresponds with it in di-
ameter.

28 designates the dry-steam-collecting pipe
and supporting - column, which 1s screw-
threaded at its respective ends and is provided
in its upper portion with perforations 29.
This pipe 1s adapted to be introduced down-
wardly through the openings 27 and 24 to ex-
tend centrally through the steam and water
drum and 1s supported at its top by the noz-
zle fitting or casting 30, that is provided with

a chamber 31 and supply and discharge open-

ings 32 and 33, respectively, and an annular
flange 34, that is screw-threaded interiorly
and adapted to screw down on the upper

screw-threaded end of the pipe 28 to seat on

the central shoulder and form a tight joint.
The discharge-opening is also secrew-threaded
and 1s intended to receive a steam-delivery
pipe. (Not shown.)

35 designates a casting that is enlarged 1in
cross-sectiontoprovideachamber36and which
is provided at its top with a screw-threaded
feed inlet or opening 37 of a size to engage
with the bottom screw-threaded end of the
pipe 28 and which i1s intended to screw up
upon said pipeto a point where 1t seats against
the tube-plate to form a tight joint. 'This
casting is also provided with a discharge-open-

ing 38 and a central cup-shaped portion 39,

that is provided centrally with an opening 40
and which is adapted to seat a gland 41, which
is provided with a passage 42, that registers
with the opening 40 when seated in the posi-
tion shown. The fitting 35 forms a coupling

between the dry-steam pipe and the super-

heating-coil 43. This superheating-coil com-
prises a drop-tube 44, that connects with the
discharge-opening 38 and projects 1n a down-
ward zigzag course through a central heated
zone of the combustion-chamber and termi-
nates in a return-riser 45, that extends verti-
cally through the gland 41 of the casting 35
and centrally up through the dry-steam pipe
28 to and in connection with the opening 46 in
the nozzle.

tical water-tubes that surround the superheat-
ing-coil 43 and which are slightly inclined, as
shown, and connect at their respective upper
and lower ends with the tube-sheets 23 and
11, respectively. 48 designates the outer se-
ries of water-tubes, whicharelikewise slightly
inclined and which connect with the said tube-
sheet 23 and the shell 4. These two sets of
water-tubes thus arranged in the heating-
chamber constitute a reversely-arranged cir-
culating means between the water-jacket and
the steam and water drum and between the
latter and the mud-drum, and as the tubes are
only slightly inclined there is little chance for
soot and dust to collect on any portion of them,

tral opening 27, that :

47 designates an interior set or bank of ver-
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as in the case of a boiler of the horizontal
type.

49 and 50, respectively, designate two baf-
fle-plates that are placed between the water-
tubes, as shown, and which cause the gases
from the fire-box to be led first up among one
set or bank of tubes and from thence to the
other set in a circuitous passage in order that
every particle of the gases may come 1n con-
tact with the tubes and insure an exhaustive
delivery of heat to the water contained therein.

51 indicates brackets that are secured to the
shell 4 for the purpose of attaching the boiler
to a suitable frame or structure.

From the construction hereinbefore de-
scribed 1t will be observed that the feed-water

enters the water space or jacket 15—that 1s,,
the coolest part of the boiler-—and as it de-

scends therein 1s gradually heated, whereupon
it rises in the outer series of water-tubes 48
to the steam and water drum, from which the
circulation continues throuﬂ'h the inner se-
ries of water-tubes 47 to the mud-drum 18 and
from thence into said steam and water drum
19. From the steam-space of the drum 19 the
steam escapes through the opening 29 to the
dry-steam pipe and from thence into the coil 43
through the coupling-chamber 36 and from

said coil is delivered through the vertical tube
to the nozzle 30, to which the steam- delivery
pipe (not ShOWI]) is connected.

Having described my invention, what I de-
sire to clalm as new and useful 1s—-

1. The combination in a steam-boiler hav-
ing a fire-box, of a water-drum surrounding
sald fire-box, a water-jacket surrounding the
central portion of said boiler above said wa-
ter-drum, a steam and water druimn positioned
above sald water-jacket, and two sets of wa-
ter-tubes, one set connecting the water-jacket
with the steam and water drum, and the other
set.connecting said drum with the lower drum,
substantially as and for the purpose set forth.

2. A water-tube boiler consisting of an 1n-

ner and outer shell to provide a water-space,
and having an upper and a lower water-drum,
water-tubes connecting said water-space with
the upper drum and the latter with the lower
drum, a dry-steam pipe connected with said
upper drum, a superheating -coil communi-

- cating with said dry-steam pipe, the whole ar-

ranged and operating, substantially as and for

the purpose set tortb
3. The combination 1n a steam- bmler hav-

ing a fire-box of a water-drum surrounding
said fire-box, a water-jacket surrounding the
central portion of said boiler above said wa-
ter -drum, a steam and water drum posi-
tioned abovesaid water-jacket, twosets of wa-
ter-tubes, one set connecting the water-jacket
with the steam and water drum, and the other
set, connecting said drum with the lowerdrum,
and an Upstanding bafile between the water-
tubeis, substantially as and for the purpose set
forth.
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4. The combination, in a steam-boiler hav-

Ing a fire-box, of a water-drum surrounding

sald fire-box, a water-jacket surrounding the
central portion of said boiler above said wa-
ter-drum, a steam and water drum positioned
at a point above said water-jacket, two sets of
water-tubes arranged in a parallel series, one
set connecting the water-jacket with the steam
and water drum, and the other set connecting
sald drum with the lower drum. an upstand-
ing batlle between said water - tube, a cdry -

steam pipe arranged in communication with |

sald steam and water drum, and a superheat-
nge-coil communicating with said dry-steam
pipe and terminating in asteam-delivery pipe,
substantially as and for the purpose set torth.

5. The combination in a steam-boiler hav-
Ing a fire-box, of a water-drum surrounding
sald lire-box, a water-jacket surrounding the
central portion of said boiler above said wa-

ter-drum, a steam and water drum positioned

above said water-jacket and in spaced relation
thereto to provide a passage for the products
of combustion around said drum, two sets of
water - tubes, one set connecting the water-
Jacket with the steam and water d rum, and the
other set connecting said drum with the wa-
ter-drum, and an inner upstanding and an
outer depending batHe-wall arranged between
the water-tubes, substantially
purpose set forth.

6. The combination in a steam-boiler hay-
Ing a fire-box, of a water-drum surrounding

sald fire-box, a water-jacket surrounding the
central portion of said boiler above said wa- |

ter-drum, a steam and water drum positioned
at a point above said water-jacket, two sets of
water-tubes arranged in a parallel series, one
set connecting the water-jacket with the steam

and water drum, and the other set connecting |

sald drum with the lower drum, a bafe-wall
extending upward from said lower drum, and
a baftle-wall depending froni the steam and wa-
ter drum, a dry-steam plpe 1n communication
with sald steam and water drum. and a super-

heating -coil communicating with said dry-

steam pipe and terminating in a steam-deliv-
ery pipe, substantially as and forthe purpose
set Torth.

7. The combination of an upright boiler-
shell, a smoke-hood supermmposed on said
shell, a fire-box arranged centrally under said
shell, a heating - chamber space formed cen-
trally within said shell, a water-jacket sur-

rounding said shell, a steam and water drum |
located above said heating-chamber and DOS1-

tioned in a manner to provide an annular

draft-exit between said drum and the walls of |
sald heating - chamber to the smolke - space |

tormed by said hood, a lower water -drum.,

water-tubes arranged to connect the steam and |

water drum with the water-jacket and with

for the purpose set forth.
8. The combination of an upright boiler-

as and for the |

£

' shell, a smoke - hood superimposed on said

shell, a fire-box arranged centrally under said
shell, a heating - chamber space formed cen-

trally within said shell, a water-jacket sur-

rounding said shell, a steam and water drum

located above said heating-chamber and DOSI1-
tloned in a manner to provide an annular
draft-exit between said drum and the walls of
sald heating - chamber to the smoke - space
formed by said hood, a lower water -drum,
water-tubesarranged to connect the steam ancd
water drum with the water-jacket and with
the lower water-drum, a dry-steam pipe ar-
ranged as shownin connection with said steam
and water drum, and a su perheatine-coil com-
munlcating with said drv-steam pipe and ter-
minating in a steam-delivery pipe, substan-
tially as and for the purpose set forth.

9. In a water-tube boiler the combination
with a water- jacket, an elevated steam and
water drum, a lower mud-drum, a double se-
ries of tubes connecting respectively, the wa-
ter-jacket with the elevated drum and the [at-
ter with the mud-drum, baftle-walls for con-
trolling the course of the heated oases th rough
the series of water-tubes, with whicl they are
adjacently arranged, a dry-steam pipe con-
nected to saidelevated drum, and a su perheat-
Ing-coll communicating with said dry-steam
pipe, substantially as and for the purpose set
tforth.

10. In a water-tube boiler, the combination
of an elevated steam and water drum, a fire-

box, a lower mud-drum su rrounding said fire-

box, an interior set of vertieal water-tubes
connecting said elevated drum with said lower
drum, a heating - chamber su rrounding said
water-tube, a water-jacket surroundinge said
heating - chamber, an outer series of water-
tubes arranged within said heating-chamber,
that connect the water-jacket to said elevated
drum, a dry-steam pipe arranged in commu-
nication with the steam-space of said elevated
drum,asuperheating-coil communicatin o with
said dry-steam pipe and arranged in the cen-
tral heat zone of said heating - chamber, and

terminating in a steam - delivery pipe, sub- -

stantially as and for the purpose set forth.
11. A boiler comprising a shell or casing, a
fire-box, a mud-drum surrounding sald fire-
box, a combustion or heating chamber sr-
ranged above said fire-box, a double series of
water-tubes arranged within said combustion-
chamber, a water - jacket surrounding said
combustion-chamber, an elevated steam anl
water drum, the said water-jacket and mud-
drum being reversely connected through the
steam and water drum by the series of watep-
tubes, a dry-steam pipe connected with said
steam and water drum, and a superheating-
coll communicating with said dry-steam pipe,

- substantially as and for the purpose set forth.
the lower water-drum, substantially as and

12. In a steam-boiler the combination with
the steam and water drum, of a water cham-
ber or chambers surrounding the combustion-
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chamber of-the boiler, water-tubes connecting
said water chamber or chambers with the steam

and water drum, a dry-steam chamber 1n com-
munication with the steam-space of the steam

and water drum, and a superheating-coil In
the combustion-chamber and in communica-
tion with the dry-steam chamber, substantially
as and for the purpose set forth.

13. In a steam-boiler the combination with
the steam and water drum, of a water cham-
ber or chambers surrounding the combustion-
chamber of the boiler, water-tubes connecting
said water chamber or chambers with the steam
and water drum, a dry-steam chamber 1n com-
munication with the steam-space of the steam
and water drum, and a superheating-coil with-
in the combustion-chamber and in communi-
cation with the dry-steam chamber, said coil
having a return-riser extending through said
dry-steam chamber and terminating in a steam-
delivery pipe, substantially as and for the pur-
pose set forth. |

14. In a steam-boiler the combination with
a main outer shell, of a water-chamber sur-
rounding the fire-box, having its outer shell
extending within sald main outer shell and
spaced therefrom, upper and lower connect-
ing portions for said shells, a steam-chamber,
and tubes connecting the same with the water-
chamber and the water-space between the 1n-
ner and outer shell, substantially as and for
the purpose set forth.

15. In a steam-boiler having a steam and

788,068

water drum, a water-drum, and tubes connecc-
ing said drums, the combination with the
boiler-shell, of a bottom plate therefor hav-
ing a central opening, a fire-box disposed with-
in said opening, having a flange or shoulder
adapted to seat on the inner side of said bot-
tom plate and having a screw-threaded por-
tion adjacent said flange or shoulder, a screw-
threaded clamping-collar adapted for opera-
tion on said screw-threaded portion of the fire-
box, and a tube-sheet connecting said fire-box
with the boiler-shell, substantially as and for
the purpose set forth.

16. In a steam-boiler having a steam and
water drum, a water-drum below the same,
and tubes connecting said drums, the combi-
nation with the boiler-shell, of a bottom plate
therefor having a central opening, a fire-box
disposed within said opening, having a flange
or shoulder adapted to seat on the inner side
of said bottom plate, a clamping-collar mov-
ably mounted on said fire-box, and a tube-
sheet connecting sald fire-box with the boiler-
shell, substantially as and for the purpose set
forth. |

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

LEVI RHODES.

Witnesses: -
H. L.. HERKELRATH,
K. J. S. MILLER.
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