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To all whom it may concern:

Be 1t known that I, MICHAEL ITAVEY, a citi-
zen of the United States, residing at Chieago,
county of Cook,and State of Illinois, havein-
vented certain new and useful Impr ovements
in a Hot-Water-Circulating ITeater, which are
set forth in the following spomﬁea,tlon refer-
ence being had fothe accompanying drawings,
forming a part thereof.

I‘lnule 1 1s avertical medial seetion through
the ﬁ1 e-box and water-circulating chambers

and smoke-flues of my 1111p1*m*ed hot-water-
circulating heater. TFig. 2 is a section at the
line 2 2 on Fig. 1

The specifie purposes of this invention are,
first, to provide an improved self-feeding fur-
nace for hot-water circulation, and, second,
to provide an improved system and constriic-
tion for the water-circulation in such heater.

A is the fire-box, which may be set in ma-
sonry I3.  Around the fire-chamber there is
an annular water-chamber A’, formed between
the twowalls ¢/, which constitute the double
wall of the fire-chamber. Immediately above
the fire-chamberis a horizontally-extended or
flat chamber C,which is a continuation of the
annular chamber A’. This chamber C is it-
self annular by reason of the fuel-magazine
tube D, which profrudes through it at the
center, as will be herveinafter more particu-
larly explained.

The chamber C is of greater diameter than
the chamber A’, being of the same diameter
as the spiral chamber or water - ¢irculating
duet K, which commences at the upper end
of the furnace and continues in aspiral course
downward around the fuel-magazine tube D,
ending at its contact with the upper wall of
the chamber C, the closed end of the duct E
being mdicated by the letter E’. The pipe
E*leads from the interior of the duect I at the
lower end, closely adjacent to its end wall B,
directly downward through the chamber C,
into the annular chamber A’, at the lower
part of which said pipe E* opens, as seen in
Fig. 1. E?1s a water-pipe which enters the
duct B at the upper end and at the outer
edge. The cylindrical case T, closed at the
top except where 1t eommumoate& with the

smoke-pipe (v, completely incloses the cylin-
drical duet E, 1ts walls making close junection

with the edge of said duet throughout 1ts en-
tire spiral extent, the case I extending also
down and around and inclosing in the same
close-fitting manner the chamber C, and 1t 18
preferably made to extend a short distance
also below that chamber, and to rest upon the
ledge B’ of the masonry which incloses the
fire-box. There is thus formed an annular
passage 3%, bounded by the ledge of masonry
B’ at the bottom the under side of the cham-
ber C at the top, the outer wall ¢« of the fire-

box at the inner side, and the lower portion
of the case I at the outer side.
The smoke-exit from the fire-box A ismade
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by cutting away a portion of the double wall

of the fire-box at the upper edge, making the
exit A% which extends through from sixty to
ninety degrees of the circumference of the
chamber A’, said chamber being diminished
in depth by the amount of the vertical width
of said exit through that proportion (sixty to
ninety degrees) of its circumference. 'T'his
exit, it will be seen, leads into the annular
space 13% and the smoke passing through it
from the fire-box will divide, passing right
and left around the upper end of the cham-
ber A’ until it reaches the side of the cham-
ber C, which is cut away, as shown in Fig. 1,
forming the segmental space C’, through
which space the smoke will passby the cham-
ber C, and so doing enter the chamber i be-
tween the case I and the tube D, wherein a
spiral smoke-passage is formed and bounded
above and below by the spiral water-duct K,
which courses through said chamber. Fol-
lowing this spiral passage the smoke will
even‘mallv pass out through Lhe smoke-pipe
(x to the ohlmney

From the chamber (, opening out of the
upper side thereof, and preferably immedi-
ately above the fire-box, because that 15 pre-
sumably the hottest place, the hot-water-cir-
culating pipe 1l is conducted out through the
case ' and communicates with the hot-wa-
ter-circulating system to be supplied, which
system in its return-circuit connects with the
water-supply pipe E°. Through the masonry
I3 and through the lower end of the case I,
radially opposite the smoke-exit A® there 1is
provided an opening, through which the
smoke can under certain circumstances, here-
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inafter explained, pass into the supplemental |

smoke-pipe G’; which extends thence upward
and across above the furnace,leading into the
smoke-pipe G. A damper G?ordinarily closes
the pipe G’ and causes the smoke-exit to be,
as first hereinabove described, through the
A damper J is pivoted
along the lower margin of the straight edge
of the chamber C, where that chamber is cut

away to form the segmental space €’ for a

smoke - passage, and a handle J’ of said
damper extends out through theinclosing-case
K and the masonry I3, said damper being of
form suitable to close the segmental space .
In ordinary use this damper stands open—

that is, vertical—leavingthe passage C’ open,

Jbut may be closed by being placed horizontal
across said passage. |
In operation, the water entering through

the pipe E* descends by gravity through the

spiral duct E’, and from the lower end of
said duet, through the pipe E? into the lower
part of the chamber A’ around the fire-box,
‘which it will fill, rising therein until it fills
also the chamber C, which is simply a con-

‘tinuation of the annular chamber A’. These
combined chambers A’ and C are exposed to

the greatest heat of the fire, and the water

therein, and especially in. the upper part
th_ereof.———z. e., In the chamber C—will become
very highly heated, and, assuming the circu-

latory system between the pipes H and E3 to
be first filled, the tendency of the hottest

water in the chamber A’ C will be to rise,
entering the pipe H, passing into the circu-

latory system, from which the cooler water
will return through the pipe E3, completing
the circuit through the spiral duct E. The pro-
ducts of combustion passing from the fire-box,

and being compelled to pass entirely around

~the same underneath the chamber C, cause
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lation illustrated is that the coldest water

that chamber to become very highly heated,
not only at the portion which is immediately

exposed above the fire in the fire-box, but also.
in the annular portion, which is above the

space I3°. The smokeescaping from the space
B*® through the segmental opening €/, and be-
ing compelled to follow the circuitous course
defined by the spiral duct E, parts with its
heat, communicating the same to the said spi-
ral duet and the water therein, and becomes
cooled to as low a point as is consistent with
proper draft before it is able to escape from
contact with the duect through which the wa-
ter is passing. Thus a very large proportion
of the heat which the fire can afford is ntil-
ized in heating the water. |

A special advantage of the mode of circu-

viz., that which enters through the pipe E*—
meets only a moderately-heated—in faect, the
coolest—portion of the water circulatory sys-
tem of the heater, and as it becomes heated
while passing downward through the spiral
duet K 1t 18 constantly coming in contact with
more highly-heated surfaces until, when it
reaches the hottest chamber—viz., the cham-

ber A’ C-——-—it has itself become considembly |

heated. Thus there is avoided the disadvan-
tage which sometimes amounts- to- danger

caused by cold water meeting an exceedingly

heated surface—that is to say, by bringing
the extremes of temperature of the water on
one hand and the furnace on the other hand
into contact. Thedifficultyin accomplishing
this ordinarilyisthat the water as i1t becomes
heated has a tendency to rise, and the pro-
ductsof combustion rising departing from the
orignal source—the fire—are becoming cooled,

'so that the coolest part of the furnace is the

upper part, where naturally the hottest part
of the water would be, so that it becomes nec-
essary to cause the water to descend as 1t be-
comes heated, instead of permitting it to rise,
as it would normally in a completely - con-
nected and freely-circulating system or body:;

but the circulation of the water through the

circulatory system must be eventually by con-
vection—ui. e., by the tendency of the water to
rise when heated on account of its diminished
specific gravity. At some point, therefore,
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there must occur a reversal of the mode of

circulation, so that the water which has been
descending as it gained heat shall rise by rea-
son of its heat. This is effected by causing
the spiral duect K to diseharge through the

pipe E*intothelower partof the hottestcham-

ber A’ C, this chamber and the pipe E* con-
stituting a trap past which the water cannot

circulate backward, and from which it will

pass out through the pipe I by virtue of the
diminished specific gravity of the hottest wa-
ter. | |

The arrangement of the water-course E in
a spiral enables me to utilize the central por-
tion for a fuel - magazine D, as illustrated,

thereby making the furnace self-feeding ina

manner.well understood, and making it also
very compact and easy of construction and
erection. | o |

I preferably cast the magazine D and the
duact E 1n one. ODbviously it may be made in
sections not inconsistently with this method—
that is, a section’of the magazine and the encir-
cling section of the spiral duet being a single
piece, and any number of such pieces being
built one upon another and their junctions
united; but in this case great care 1S neces-
sary to make the junctions of the adjacent
sections of the duct E water-tight. In any
case the fire-box, with its double walls, con-
stituting the chamber A’, and the chamber C,

which forms the top of the fire-box, I prefer-

to cast integral, and the entire structure may
be cast integral, as illustrated, the fire-box
with its double walls making the chamber A’

and its top wall constituting the chamber C,
the central magazine D, and the encircling
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spiral water-duct K, all in one piece; but these

details of construction are matters of prefer-
ence only, and will be varied according to the

situation and size of the furnace. “
It is desirable in some situations to inclose
the entire structure to prevent loss of heat
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by radiation, as in the jacket I, which may
rest upon the upper edge of the masonry B3
and surround the case I¥ through the whole
or any partof its height, leaving an air-cham-
ber between said case and the jacket for the
usual purpose and with the usual effeet of
preventing undue radiation from the case.

The usual accessory details of construction
of a furnace may pertain to this one. The
erate L, the ash-pit M, the ash and draft door
N, and any other desirable accesses to the fire
may be provided.

In order to secure the civenlation starting
promptly in the direction and manner indi-
cated—u. e., downward through the duct E—
when the system is cold and the fire is to be
first started, I close the damper J and open
the damper G% thereby cutting off all heat
from the duet K and causing only the cham-
ber A’ C to be heated. This will insure the
upward flow of the water through the pipe I
and its descent through the duet E. Such
movement having been inaugurated, I then
reverse the arrangement of the dampers, clos-
ing G* and opening .J, and allow the heat ac-
cess to the duet E’.

This entire apparatus may be used for heat-
g the feed-water for steam-hoilers, in which
case the pipe Il will connect with the boiler
and the pipe E° will take the water-supply.

I elaim—

1. In a water-heating furnace, in combina-
tion with a fire-box, a water-chamber con-
structed in the form of a spiral about an up-
wardly-extending axis, the successive turns
of such spiral being non-communicating ex-
ceptinthe direction of their continuous spiral
course, whereby the water is compelled to
follow that course, and the smoke-passage
leading from the fire-box having as its up-
per and lower walls the coils of said spiral
water-chamber, substantially as set forth.

2. In a water-heating furnace, in combina-

ftlon with the fire-box, a water-chamber ad-

Jacent thereto and directly exposed to the
heat thereof, a water-chamber construeted in

tending axis, the successive turns of sueh
spiral being non-communicating except in

the direction of their continuous spiral course, !

whereby the water is compelled to follow
that course, said spiral chamber communi-
cating at 1ts lower end with the lower part
of the water-chamber which is adjacent to

the fire-box, a water-supply pipe cohiinuni-
cating with the spiral chamber at the up-
per end, the water-discharge pipe leading
from the upper part of the chamber which is
adjacent to the fire-box, and a case inclosing
the spiral chamber, the smoke-passage from
the fire-box leading into said case, whereby
the spiral interval between the successive
colls of the spiral water-chamber forms part
of the smoke-passage to the chimney, sub-
stantially as set forth.

3. In a water-heating furnace, in combina-
tion with a fire-box, a water-chamber con-
structed 1n the form of a spiral duet about
an upwardly-extending axis, such duet be-
ing quite broad with respect to its thickness,
the sucecessive turns of such spiral being
non-communicating except in the direction
of thelr continuous spiral course, whereby
the water is compelled to follow that course,
a case 1nclosing the entire spiral duet, and the
smoke-passage from the fire-box leading into
the case, whereby the interval between the
turns of the spiral duet forms a continnation
of the smoke-passage, whereby such duet ex-
poses to the smoke upper and lower surfaces
which are large relatively to the quantity of
water In the duet, substantially as set forth.

4. In a water-heating furnace, in combina-
tion with the fire-box, a chamber communi-
cating with the same bounded by an outer
case I and an interior tube D, a water-cham-
ber in the form of a spiral duet located in
the space between the tube DD and the case
I, the successive turns of sueh spiral being
non-communicating except in the direction
of their continuous spiral course, whereby
the water is compelled to follow that course,
and making close junctions with the walls of
sald tube and case, respectively, whereby it
defines and forms the upper and lower bound-
aries of a spirai smoke-passage from the fire-
box through the chamber constituted by the
tube D) and the case F, and the smoke-pipe
leading from the upper end of said chamber,

- substantially as set forth.
the form of a spiral about an upwardly-ex- |

In testimony whereof T have hercunto set
my-hand, in the presence of two witnesses, at
Chicago, Illinois.

MICHAEL HAVEY.

W_iifn__esses: |
CHAS. S. BURTON,
JEAN KLLIOTT.
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