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To all whom ot may concern:

Be 1t known that I, WiLLiam WOrHLE, of
Syracuse, in the county of Onondaga, 1n the
State of New York, have invented new and
useful Improvements in Upright Flue-Boil-
ers, of which the following, taken 1n connec-
tion with the accompanying drawings, 1s a
full, clear, and exact description.

This invention relates to certain improve-
ments in upright water-tube boilers, and re-
fers more particularly to the water heating
and circulating systems as specifically ap-
plied to ther apld ebullition and circulation of
the water and quick steaming ot fire-engine
boilers.

The primary object 1s to extend the fire-
fiues internally through the water-tubes of
an upright tubular boﬂel so as to divide the
water - spaces 1nto comp.zu atively shallow
columns surrounding the fire-flues and to al-
low the products of combustion to entirely

envelop the water-tubes individually and
collectively, whereby the shallow columns
of water are exposed to a large heéating area,
both interiorly and ettenmly} and substan-
tially equal to the combined areas of the
water-tubes and fire-flues for the purpose of
producing a rapid ebullition of the water and
consequ ent quick steaming in the boiler.

Another object 1s to buspend practically
the entire circulating system, together with

the fire-flues, from the upper end of and with-
in a cy lindrical water-leg, so as to allow for

the free expansion and contraction of the

water-tubes and fire-flues without liability ot
opening the joints or unduly straining any
of the parts of the boiler.

A further object 1s to provide lower and
upper hollow heads constituting, respec-
tively, a water-base and steam-drum for re-
celving the ends of the water-tubes and to di-
vide each head into a series of concentric
rings or segments which are spaced apart to
form mtervemncr vertical fire-passages for
the purpose of increasing the heating area di-
rectly exposed to the products of combus-
tion and to dispose the rings so as to baffle
or retard the upward tr: avel of the products
of combustion, and thereby obtain a greater
heating efﬁc,lencv

Other objects ‘relating to the specific con-
struction of the parts of the boiler will be
brought out in the following description.

In the drawings, Figure 1 is a vertical sec-
tional view of an uprwht water-tube boiler
embodymﬂ the features of my 1nvention.

 Figs. 2 and 3 are respectively a top plan and

an_inverted plan of the main body of the
boiler seen in Fig. 1, omitting the dome or
smoke-casing. I 10, 4 is an enlm ged vertical
sectional view of one of the wmtex—legb_ and
1ts intertor fire-flue.

It 1s well known that these boilers when

used for fire-engine purposes are subjected
to the most severe strains and usage by rea-
son of their rapid transportation from place
to place over more or less rough pavements
and the constant service to wth they are
put In keeping them in readiness for fire
emergencies. I have therefore sought not
only to produce a quick steamer, but also to
avold as far as practicable the necessity for
frequent repairs and also to make the parts
simple and easily accessible and capable ol
being quickly assembled and taken apart,
so that repairs may be easily and quickly
made when necessary. To this end the 1m-
vention consists, essentially, of a cylindrical
water-leg 1, lower and upper substantially
flat hollow heads 2 and 3, a series of upright
water-tubes 4, and a corresponding number
of upright fire or smoke flues 5, all of which

parts are made of suitable boiler and flue
metal adapted to withstand the strains to

which they may be subjected.

The cylindrical water-leg 1 constitutes a
maln supporting tmme or casing and com-
bustion-chamber, as 6,
prises an outer shell 7 and an mner shell 8.
The outer shell is preferably cylindrical or of
uniform diameter from end to end; but the
inner shell 8 1s somewhat smaller in its outer
diameter than and spaced apart from the 1n-
terior of the outer shell to form an Interven-
ing water space or chamber 9 and 1s stayed
in this relation by stay-bolts 10. The upper
half of the shell 81s pr etembly cylindrical, and
its upper extremity 1s offset laterally to form
a substantially horizontal annular shoulder
11 for receiving and supporting the upper
head 3 and is secured by rivets 12 to the up-
per extremity of the outer shell, forming a
steam and water tight joint, while the lower
half flares outw: udlv toward the bottom and,
together with the lower end of the outer shell
7, 1s secured by rivets 13 to a suitable rein-
forcmﬂ ring -
steam twht 'um,tlon with the lower ends of

the Shells 7 and 8.
The heads 2 and 3 are p1efemblv made of
cast-iron and each comprises a series of con-

centric rings or segments 2’ and 3’, respec-

and pr del ably com-

14, which also forms a water and |
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65 from within and without is comparatively |

o

twely; the rings of each section being dis-
posed 1n Substantlally the same horizontal
plane and are spaced apart a slight distance
throughout the greater portion of their cir-
cumferences to form intervening vertical fi
and smoke passages 15; but their contiguous

taces are tied tocrether at suitable immtervals |

by comparatwely thin webs 16, so that the
rings of each head constitutes praetleally a
unitary structure having a series of concen-
tric vertical ﬁre-passaﬂ*es therethrough from
top to bottom. Kach ring 1s therefore almost
entirely enveloped in the rising products of

combustion and contains a comparatively

small volume of water which 1s exposed to a
relatively large heating-surface, thereby pro-
ducing a rapid ebulhtlon and circulation of

the water.
The upper head 3 constitutes a steam-

drum and has a series of radial arms or shoul- .

ders 17, resting on the annular shoulder 11

on the upper end of the water-leg 2 to sustain

the combined weight of the lower head 2,
water-tubes 4, and flues 5, and each of its
rings 3’ 18 connected by one or more, in this
instance four, circulating-pipes 18 to the up:

per end of the water-leg 1.
The lower head 2 eenstltutes a Water—base

which 1s secured to and sustained by the
lower ends of the water-tubes 4 and ﬂues 5
some distance above the lower end of the
water-leg 1, so as to form a crown-plate or
upper wall of the underlying combustion-
chamber 6, and, like the upper head, each of
1ts Tings 18 eonneeted by one or more, in this
instance four, circulating-pipes 20 to the base

of the W&ter—le 1.
The weter—-tubee 4 are arranged 1n concen-

tric rows corresponding to the number of
rings in each head and have their lower ends
threaded and screwed into threaded aper-
tures in the upper side of the lower rings 2/,
while their upper ends are preferably se-
cured by expanding them in suitable aper-
tures in the lower side of the upper rings 3,
thereby establishing water and steam com-
munication between the lower and upper

hollow heads 2 and 3.

The flues 5 for each water - tube are ar-
ranged centrally within and extend entirely
through their respective water - tubes and
rings 2 and 3/, their lower ends being thread-
ed and screwed in threaded eperturee in the

bottom of the lower rings 2/, and their upper

ends are expanded in hollow threaded plugs
or bushings 21, which in turn are screwed in
threaded apertures in the top of their re-

spective rings 3’ of the upper head 3. These
flues 5 are of smaller diameter than the inte- |

rior diameter of the water-tubes in which
they are located to form intervening water-
spaces which are comparatively shallow
transversely, and therefore the heating area
to each shallow column of water is ezrpesed

re
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large and causes a rapid conversion of the
water mto steam and also superheats the
steam to a high degree in the upper part of

the circulating system.
I am thus enabled to maintain a free and

ample circulation of water in the system

with a minimum consumption of fuel to keep

the boiller in readiness for 1immediate action

when not 1 actual use, so that when called

into service a high degree ot steam-pressure

- may be obtained within a very short period

of time and maintained at a comparatively
light cost of fuel. This clrcula,tlon takes place
from the base 2 upwardly through the water-
tubes 4 into the upper head 3 and thence
through the pipes 18 1nto the Water- leg 1,

from Whleh the water returns to the base 9 |

through the pipes 20 and is therefore direct

and practically unimpeded in its expansion
through the shortest distance between lower

and upper heads 2 and 3.

When it 1s desired to quickly convert the
water into steam, a part of the water 1n circu-
lation may be drawn ofl
cocks, (not shown,) leaving ample water for
sefety and sufficient space for 1ts rapid con-
version into steam, which latter may be taken

off at any point, as a, from the upper head or

steam-drum 3.
I't will be observed thet the heads 2 and 3 :

water-tubes 4 and ﬂues 5 constitute a uni-

tary structure which is suspended from its

upper end by the arms 17 resting upon the
shoulder 11 of the water-leg 1, so that the
whole lower portion of such structure is free
(except for the pipe connections 20) to ex-
pand and contract without liability of strain-
ing or opening any of the joints. It is also
apparent that by disconnecting the pipes 18
and 20 from the Weter—leg this entire interior
structure may be lifted and removed through
the open upper end of the water-leg, or any
one of the fire-flues may be similarly removed
by simply unscrewing the plug 21, which op-
eration also unscrews the lower end of the fiue
from the bottom of the lower head 2. -
When the boiler is completed ready for use,
the upper open end of the water-leg 1 1s

capped by a suitable smoke-hood or cap 24,

which recelves the products of combustlon
but forms no part of my present mventlon

and 1t is therefore unnecessary to further de-

scribe the same. Otherwise, I have shown
only such parts of the boiler as enter into the
present mvention.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15—

1. An upright flue-b oiler eompmsmg a dou-
ble-wall outer shell, formmg a steam and wa-
ter chamber, a steam-drum within and rest-
ing upon the upper end of the shell, a series of
concentric rows of water-tubes secured to and
depending from the drum, a water-base se-

- through suitable
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municating therewith, and a plurality of se-
ries of concentric rows of fire-flues each pass-
ing through one of the water-tubes and se-
cured to the drum, a water-base and return-
flow pipes leading from the water-chamber of
the shell into the water-base, and steam-pipes
leading from the steam-drum into the steam-
chamber of the shell and terminating above
the water-line.

9. An upright flue-boiler, comprising an
outer upright shell having an annular water
and steam chamber, a steam-drum composed
of a series of hollow concentric ringssupported
in the upper end of the shell, a series of steam-
pipes, each leading from one of the rings into
the steam-chamber of the shell and terminat-
ing above the water-line in said shell, a water-
base within the shell, a series of concentric
rows of water-tubes, those of each row con-
necting one of the rings of the steam-drum
with the water-base, and a plurality of fire-
flues, each passing through one of the water-
tubes and havine their lower and upper ends
secured respectively to the water-base, and
to one of said rings of the steam-drum.

3. A boiler comprising an upright water-
leg inclosing a combustion-chamber, a steam-
drum supported within the upper end of the
water-leg, a water-base divided mto a seTles
of separate compartments, separate pipes,
each connecting one of the compartments ot
the water-base with the water-leg, water-
tubes connecting each compartment of the
water-base with the steam-drum, and a se-
ries of fire-flues, each passing through one of
the water-tubes and having 1ts lower and up-
per ends secured respectively to the water-
base and steam-drum.

4. In a multiple water-tube boiler, an up-
richt cylindrical water-leg in combination
with a series of hollow concentric rings lying
in substantially the same horizontal plane,

S

one within the other, and separate pipes, each
connecting one of the rings with the water-
leg. _

5. A boiler comprising an upright cyln-
drical water-leg, a steam-drum composed of a
series of hollow concentric rings spaced apart,
forming intervening fire-passages,, the outer
ring resting upon the top of the water-leg, tie-
pieces connecting said rings at intervalsacross
the intervening spaces, separate pipes, each
connecting one of the rings with the water-
leg, a water-base composed of a series of con-
centric rings spaced apart, forming interven-
ing fire-passages, a plurality of concentric
rows of water-tubes, those of each row con-
necting one of the rings of the steam-drum

with the corresponding ring of the water-base,

a series of fire-flues each passed through one

of the water-tubes, a series of separate pipes,

each connecting one of the rings of the steam-
drum to the water-leg, and additional pipes,

each connecting one of the rings of the water-

base with said water-leg.

6. An upright multiple water-tube boiler
comprising two shells united at the top-and
bottom and spaced apart between their ends
to form a water-leg, a steam-drum seated 1n
and removable through the upper end of one

of the shells, water-tubes secured to and de-

pending from the bottom of said drum, smoke-
flues secured to and depending from the top
of said drum through the water-tubes, and a
water-base secured to and supported by the
lower ends of said tubes and flues, and cireu-
lating - pipes leading respectively from the
steam-drum and water-base to the water-leg.

In witness whereof I have hereunto set my.

hand this 1st day of May, 1905.
~ WILLIAM WOLEHLIL.
Witnesses:

TroMAS MCGOVERN,

Josian T. MILLER.
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