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- Beit knownthat I, MATHIAS MILLE

of the 1nvent10n 11111(311 ‘will enable otheérs

skilled in the art to which it appertains to
. make and use the same, reference being hed;
- to the accompanying dlewmﬂ‘s, \\111(311 fmmj'

part of this specification. -

My invention relates to an impr ovement n
vertical water-tube boilers designed to util-
- ize the waste heat from fumaces and by pre-
senting an extended heating-surface in con-
- tact w1t11 the water to qmck]y and econon-

| 1@&1157 generate steam. | =
The obJect of my invention is elso Lo plo-,
- vide a steam-generator for marine and sta-

~lionary engines having a large area of heat-

1110*-8111Faee and  which can be placed in a

plant Wlthout the necessity of building br 1(31{ :

arches or to incase the boiler with blch

A further object is to arrange the Wa,tel--
~  tubes in connection with an inner water-
drum to secure the best ureulatmn of heet
‘“within the boiler.. - ..
1 eceomphsh these ob;]ects by the devwe

described in the following specification, and

'111ustla,ted by the eccempenyuw ch ewmn*e

" in which—=

35
- transverse. sectional view of I‘w' 1 thmucrh-_
- the line « «, and Fig. 3 is a - tmneveme sec-

“tional view thl ough the line N'N.

T

FFigurel is a view in veltlcel sectmn of Lhe'

boﬂ.er embpodying my invention. Tig. 2 is a

-Similar figures 1efel to emnlm pelts 1n the

severa,l views. | |
‘The small numeral 1 19131 esents the outel-

- shell of the boiler, eylindrical in form and

- resting upon a br ick fOllIldELthIl 31 and havﬂ---

Ing a crown—-shell 18,

c,hell 1.

-Both the outer .?md inner shell have a cir-

‘cular central opening at the bottom,inclosed |
by the cylindrical casing 32
> to. the base 25 of the outer shell at the bottom
~and to the base 33 of the inner shell at the

Whl@h 1s united

o ~ top, thus praetlca,lly_folmmﬂ'_ a part of the

iR, & 01t1-=
- . zen of the United States residing at Aubum
‘in the county of De Kelb in the State of 1]:1-'
diana, have invented cer ta,m new and useful
Improvements in Vertical Water-Tube Boil- |
ers; and I do hereby declare that the fol-
lowing is a full, clear, and exact description

21san 11211161 shell concentl ic wmh the outel 1

a water-space o

_:chum O and the wall of the shell 2

.111111’11(3&131011 between the w
the interior of the drum.9.

“center of the inner space of the boiler.

which commume&tes with and formsan exten-

ef the two shells.

- The tops or crowns of both the inner and_'
_outer shells have central circular openings for
“a smolke- flue 17, which is united atits base to

the erown. 30 of the inner shell, and at-its top

' | boiler and a suppmt for the inner shell, Wlth o

3 between the two, bettoms, .
_ 55

sion of the watel-spece 3 between the sides .

60

to the crown 18 of the outer Shell thus af-
for dmg a draft-opening fr om the interior for
the escape of the smoke.

~Above the ash-pit 8 at t]ie base of the boiler
are the fire-grates 6 and the fire-box 7.
918 & eylmdmcel inner drum suspended

mldwey between the top and bottom of the
boiler, having - a bottom 10, a crown 11 and .

ver tmel sides 21.

28 is a ring or sleeve thh 1snveted to the

in its center and thereby g
atel-epeee 3 end

Secured to the bottom 59 of .the shell 2

concentric rows around the fire-grates are the |

water-tubes 12, which are pr efelebly inclined
inwardly at then upper ends, where they are

united to the bottom 10 of the drum 9. These
| tubes communicate at their lower ends with
the Watel-speee 3 and at their upper ends
with the interior of the drum 9.
drum are also a plurality of concentric rows
| of water-tubes 12, secured at their lower ends
to the erown 11 emd preferably inclining out-

‘Above this

wardly, also secured at their upper ends 1n
the CrowIL eO and thus Gommumeme with the

interior of the drum 9 end the w atel-sl)aee-
| above the crown 30. -

~ The drum 9 is less 1'11 dmmetel than the in-
ner diameter of the shell 2

and open
oiving a- free com-

75

30

90

2, thus leaving a
space between their walls f01 the %scent of

the heat from the fire below the drum to the

spaces 29 above the same. and having the

draft-exit thlouffh the flue 17.

around the exterior of the drum toward the
This

“iron 24 while not ebsolutely essential is pref-

erable, . o
A manhole ‘?’O 18 pleced in the side of the o

95

Above the crown of the drum 9 a cir culmf B
enﬂ'le -iron 24 is seeurecl to the inner wall of
'the shell 2 to deflect the heat as it rises
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boiler opposite the opening through the ring
23, which has a manhole door or plate 34, se-
cured in the outer shell by the ordinary
bridge and bolt, so as to make it water-tight.
Through the opening 20 and the coincident
openmn‘ through the ring 28 a free access 18
afforded to the interior of the drum 9 for the
purpose of cleaning and repairing the said
drum when the water is drawn from the boiler.

22 18 a blow-off pipe communicating with
the bottom of the drum 9 and pr OJectmﬂ' at
its outer end through a sleeve 35 to the out-
side of the boiler. 'The sleeve 85 1s secured
to the outer and inner sheils of the boiler so
as to be water-tight.

23 1s an 01dmary ire-door meunted within
the solid ring 27, which ring is also secured
to the outer and inner shellq By this means
access 1s given to the fire-box and there is
free communication between the water-space
below and above the fire-door around the ex-
terior of the ring 27.

13 is a metallic cone suspended centrallyin
the shell 2 by a rod or chain 14 from the lever
15, pivoted upon the standard 16. This cone
divides the heated air in its ascent, and it is
thus difiused among the upper tubes 12, and
by raising it against the base of the flue 17
or lowering it it regulates the draft.

19 1s a manhole in the crown 18, secured
by a manhole-plate in the usual mannu

29 &nd 29 are hot-air spaces in theinterior
of the inner shell.

26 is wash-out plug at the base of the boiler
and there can be any number of them placed
at different points in the outer circumference.

1The dotted line 5 indicates the height of
the water above the top of the crown 30, which
of course can be varied, and 4 is the .steam-
space above the water- 111‘16

By this construction it will be perceived
that the water fills the entire space between

the outer and inner shells up to and covering

the top of the inner shell and also fills 1311e
upper and lower series of tubes 12 and the
dram 9.

In very large boilers central draft-tubes
may also be made through the drum 9 for the
heated air to asecend from the fire to the air-
space above the drum.

By this device a very equal distribution of

the heat is secured and the hot air surrounds
the water-tubes and the drum as well as giv-
ing a heating-surface to the whole of Lhe, 1N -
ner shell. No brick walls or casing are neces-
sary for inclosing the boiler. The fire-grate
surface may be qmte small and a great sav-
ing of fuel effected 'T'he boiler can be made
ready for use in the shop before shipping and
can be set for use by any ordinary mechanic.

Having thus described mymvention, what
I claim as new, and desire to secure by Lettels

Patent 1S—
1, In a vertical water-tube boiler the com-

bmatwn of an external and an inner shell |

having a water-space between the shells at

567,913

the bottom, sides, and top, and having a cen-
tral circular opening at the base for an ash-
pit, a fire-box above the ash-pit, a central cir-
cular water-drum suspended midway between
the base and the top of the inner shell of less
diameter than the interior diameter of the
inner shell, a plurality of concentric rows of
water-tubes communicating with the water-
space beneath the bottom plate of the inner
shell and the interior of the said water-drum
and supporting said drum, a plurality of con-
centricrows of water-tubes connected at their
lower ends with the crown of the said water-
drum and at their upper ends with the crown
of the said inner shell thereby forming a wa-

ter communication between the water-space

in the interior of said drum and the space
above the crown of the inner shell, a central
vertical flue connected with and opening
through the crown-sheets of both the outer
and Inner shells into the heat-chamber in the
1nterior of the boiler and an inverted conical
damper adapted to close said flue with means
for regulating said damper all arranged as
shown and deserlbed_

2. In a vertical water-tube boiler, the eom-
bination of an external cylindrical shell and

an inner concentric cylindrical shell having

a water-space between them, a fire-boxin the
interior of the base of said boiler, with. means
tofeed fuelinto said fire-box through an open-
ing in sald shells, a central circular water-
drum suspended midway between the base
and the top of thesaidinnershelland having a
less diameter than the said inner shelland hfw-
Ing ecommunication by water-tubes between
the_wm,eraspaee, at the lowerpart of theinner
shelland the interior of said drum, a plurality
of water-tubes connecting at their lower ends
with the said water-drum, and at their upper
ends with the water-space between the outer
and inner shells, a central vertical flue com-
municating with the hot-air space of the in-
ner shell, a draft-damper adapted toregulate
the dmft and diffuse the heat in the said air-
chamber, a steam-chest.above the water-lines
in said boﬂer and means for communicating

with said steam chest, and also means f01-

communicating with smd inner dram from

the exterior all; arranged as shown and de-
- seribed and for the purpose stated.

8. In a vertical water-tube boiler, the com-
bination of an outer shell, an inner con-
centrie shell so arranged as to leave a wa-
ter-space between it and the outer shell, a
smoke-flue and draft-damper as shown, a een-
trally-arranged inner water-drum suspended
as shown and connecting with said watezr-

-space by a series of ﬁxed water-tubes ar-

ranged as described and the said inner dram

. bemg provided with a suitable opening coin-

cident with an adjacent manhole, thereby af-
tording access from the exterior to the in-
terior of sald Inner drum for cleaning and
repairs, all substantially as deseribed and

| shown and for the purpose stated.
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4 In a vertical water- tube boﬂel an inner
heating-drum centrally fixed in an inner heat-

ing or furnace shell and. commumcatmﬂ* with | .
-the water-spaces surrounding said shell by a

series of fixed water-tubes constructed and

~arranged as described, the said drum being |
pr owded with a smtable opening comeldent.- .
with an adjacent manhole of the heating-|
shell, thereby aff01d1nw access from the ex- | |

teum to trhe 1nter10r of said drum for clean- 10
ing and repairs. |

Dated at Fort Wayne, Indlana this 95L11
da,y Of Ma;y, 1896 -

' MATIIIAS MILLER.

Wltnesses - |
- AuBErT L. BOND
HENRY J. MILLER_
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