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boiler-furnaces for use more especially.in hot-
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o all wham it mczy cancarn

Be it known that I, HENRY H. HUNGER

- FORD; a citizen of the United States; residing o

at Chleaﬂ‘o in the county of Cook and State; b

of Illmms, have invented a new and usefal

Improvement in Boiler-T I‘u1naee- of Whleh' |
the followmg 18 a specification.

My invention relates to an 1mprovement in

water-circulation heatmg systems for. bmld-:
ings, and of the class in which the hot pro-
ducts of combustion from the fire-chamber
ascend throun'h a splral flue surrounded by

“the water to be heated, whereby their course.

through the body of water is prolonged and

& proportionately great part of their avail-

able heat thus absorbed before they escape
to the chlmney

My objeect is fo prowde a genera,lly-lm--

proved boiler furnace or heater of the above

‘class, with a view to economy both in the

matters of construection and consumptlou of

~fuel in use.
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‘access 1s had through a door A’,

To these ends my 1nvent1on consists in pro-

viding the body portion of the structure be-
'tween the fire and dome ehambers of hori-

zontal sections, which fit together and present
vertical water columns extendm o tothe dome-
chamber, continuous double splral passages
for the products of combustion, and short, in-

tervening sp1rally-dlsposed passaﬂ'es extend-
ing between the water columns. . = |

My invention also consists in the ﬂ'eneral

construction of the heater as well asin deta,lls
of construction and combmatlons of parts, all

as hereinafter set forth and claimed.
In the drawings, Figure 1 isa front eleva-

tion of my 1mp10ved hea,ter Fig. 2, a plan

view of one of the sections whlch form the
body portion of the heater between the com-
bustion and dome chambers; Figs. 3 and 4,
sections taken on lines 3 and 4 of Fw 2 aud
viewed as indicated by the arrows: and Fig.
5, a central vertical section of the heatef on-

| larﬂ*ed the section being upon a line corre-
| spondmn* with line 3 in Fig. 2.

A is 'the ash-pit of the furnace to whlch
The ash-pit

is cast or onherw:tse constructed with an outer
annular upward projecting flange ¢, and ad-
Jacent thereto with an annular 1nward1y-pro

|
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Jjacket B’..

across the water- Jacket is a fuel-feed passage
-or opening provided with:a door B2,
posite suiles at the top

.outlets forming the bases r 7,

..'pmtlon of the heater.
| alike in construction, being provided on oppo-
site sides with vertlea,l passages 7° r°, coincid-
ing with each other and the water- Jaclret out-
lets 7r"and forming sections of the water ¢ol-

,]eetmg' 8111 t’ In the smce surrounded by
the sill is a grate A2 of any smta,ble construc-
tion.

-The 'ﬁre.(,hctmber B is formed of a shell or

;(,a,stmg havmg an inner wall sand outer wall

£5

s’y forming an annular chamber or water-

Ettendmn' through the walls s &'

On op-

of the chamber or

6o

water-jacket B’ the walls 8’ s are shaped with

respectively,
of vertical water columns D D’ The fire-

chamber. portion of the furnace rests upon

the sill ¢ within the flange ¢.
C, ¢/, and C? are seetmns formmn* the body
The Sectlons are all

umns. Extending from the lower part of the

passage 7° of each section, in aspiral upward

inclined direction to the upper part of the pas-
sage 77, isa passage
lower part of the passage 73 of each section,in a
spiral upward-inclined direction to the upper
part of the passage 7% is a passage p’. The

outer walls of the passages p p’ form the outer

wall of the structure, which is of annular
form, except where it bulges outward at the
water-columns The upper and lower walls

of the passages p p’ are as thin as practicable
and terminate at their ends at flat transverse

planes . on the upper and under sides of the

sections, and which form meeting surfaces be-

tween the sections. - The walls of the passan'es
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p,and extending from the
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p p’ form the walls of spiral flues m m’, which

at their lower ends open out of the top of the
fire-chamber. Kach section C, ¢/, and C?is
provided around its upper edﬂ'e w1th a-flange
[, into which the next higher seetlon fits, and

1 ,_at their upper and lower sides, at the W&tel

column portions and at the parts » »’ of the
fire-chamber portion of the structure, are flat
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ears or flanges {/, where the parts are bolted

together. Plttl[lﬂ‘ upon and bolted to the top

section is the dome chamber C3 having inlets
| k& %, which register with the upper ends of the

water columns. The under side of the dome-

I0Q

chamber is raised above the upper side of the
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section O? to afford a flue-chamber m?, to | does not pursue an extended and continuous

which the spiral flues m m/ lead. Extendmw
from the flue-chamber is an outlet-fiue m?.

E is an outlet-pipe from the dome-chamber,
and which supplies the hot-water-circulating
system, and K’ i3 the return-pipe, which en-
ters at the lower part of the chamber or water-
jacket B’. When put together, the sections
of the structure fit closely upon each other
and may be provided with gaskets /v at the
water column joints to prevent leakage.

F is a door covering openings 7, which give

access to the spiral flues m m’ and filue-cham-
ber m-~.

- In operation the hot products of combus-
tion from the fire-chamber B rise through the
spiral flues m m’ to the flue-chamber, thus

- following an extended course through the
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body of water which fills the wa,ter columns
and spirally-disposed passages p »’. Water
entering at E’ is brought in the chamber B’

in close contact with the fire-chamber. From
the chamber B’ it rises through the passages
r 1’ to the water columns, whence it passes
back and forth through the spirally-disposed
passages p p’, a uonstant circulation being
kept up until it rises to the dome-chamber
and passes out at the pipe E. Thus, owing
to the prolonged course which the hot Pro-
ducts of combustion have to pursue in close
contact with the body of water before escap-

ing to the chimney, practically all the avail-
able heat may be absorbed from the products
of combustion by the water, thereby reducing
the fuel consumption to a minimum. The
structure may be enlarged to any desired ex-
tent by adding sections. 1The door F gives
access to every part of the spiral flues and

- flue-chambers for cleaning the latter.
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While during very-cold weather it may be
necessary to keep fire going in the fire-chani-
ber which will heat the water fo a high tem-
perature and effectarapid circulation through
the pipes and radiators of the heating system,
in more moderate weather so much heat is
neither comfortable nor economical. It is
desirable, however, even when the water is
heated only to a moderate temperature in the
heater, that the circulation shall be suffi-
ciently free and rapid to heat the radiators
of the system equally. The friction which
the water encounters in 1ts passage through
the heater has a very material bearing upon
the rapidity of the circulation thloucrh the
system, and if the {friction is great in the
heater the circulation is apt to be unduly
sluggish, especially when the fire is low. Hor

this reason in many furnaces, even in mod-

erate weather, heat must be kept up in the
fire-chamber to a comparatively high degree
to maintain a sufficiently rapid circulation
through the system to be serviceable.

In constructing my improved heater my
object has been to present as little friction as
possible to the passage of the water and at
the same time heat it rapidly with a minimum
amount of fuel. The entire body of water

-

spiral course from the inlet to the ontlet pipe
through a contracted passage, but, instead, a

| portion only of the body of water passes in a

spiral direction across the path of the products
of combustion, and as fast as heated it rises
directly upward in the water eolumns. 'T'hus,
while obtaining all the advantages ¢f heat-
absorption by passing the water across the
path of the products of combustion, the main
circulation is straight upward through the wa-
ter columns from the water-jacket to the
dome-chamber, the frictional reblstcmce being
comparatively Tittle.

The construction, involving the vertical
water columns and eomparatively short con-
tracted spirally-extending cross-passages, 18
a very material improvement in hot-water
heaters, and effects a freer and more rapid cir-
culation of water through the system, and a
oreater economy in fuel consumption than
any other heater of this class of which 1 am
aware. | |

What I claim as new, and desire to secure
by Letters Patent, 1s—

1. In a water- heatmﬂ* furnace, the combina-
tion with the fire and dome chambers, of an
intervening body-portion formed with verti-
cally disposed water-columnsextending tothe

~dome chamber, and comparatively short in-

clined spirally dlsposed passages extending
between the water colummns and forming the
walls of spiral flues, which carry off the pro-
ducts of combustlon from the fire-chamber,
substantially as deseribed.

2. In a water-heating furnace, the combina-
tion with the fire and dome chambers, of an
intervening body-portion comprising horizon-
tal sections having vertical passages.r® r°
through them forming continuous vertical
water columns which extend to the dome

chamber, and inclined spirally disposed pas-

sages extending between the water columns
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and forming the walls of spiral flues which -

carry off the products of combustion from the
fire-chamber, substantially as deseribed.

3. In a water-heating furnace, the combina-
tion of the ash-pit, fire- chamoer water-jacket
about the fire-chamber,
above the fire-chamber having vertical pas-
sages forming water columns which commu-
nicate with the said water-jacket, inclined
spirally disposed passages extending between
the water columns and forming the walls of
spiral flues which communicate with the fire-
chamber, dome chamber above the sections
communicating with the said water columns,
flue space communicating with the said flues
and having an outlet, discharge pipe extend-
ing from the dome chamber and return pipe
extending to the said water-jacket, all con-
structed and arranged to operate subsfan-
tially as and for the purpose set forth.

HENRY H. HUNGERFORD.
In presence of—
M. J. FROST,
J. H. LEE,
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