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(Ne medel.)

To all whom tt may concern.:

se it known that I, JOHN ALBERT KisH, of
Melrose, in the county of Middlesex and State
of Massachusetts, have invented certain new
and useful Improvements in Hot-Water or
steam IBoilers, of Wth‘h the following is a
specification.

This invention has for its object to p1*0v1de
a simple and economically-constructed heat-
ing apparatus adapted to heat and cir eulate
water or to generate steam.

The 111ven‘r1011 consistsin the impr ovements

which I will now proceed to deseube and

claim.

Of the accompanying drawings, forming a
part of this specification, Fln‘me 1 represents
a front elevation of my 1mpr0ved apparatus.
Iig. 2 represents a section on line 2 2 of Fig.
1. Fig. 3 represents a section on line 8 3 of
Fig. 1. Fig. 4 represents a section on line
4 J: of Hig. 1

In the drawings, « lepresents a double-
walled water-chamber, which surrounds a

fire-box having at its bettem a grate b of any

suitable construction.
¢ ¢ represent a series of vertical tubes com-

municating with the upper end of the cham-

ber a and extendmn upwardly therefrom, the
upper ends of said tubes communicating With
a hollow dome . The tubes ¢ are separated
from each other by spaces ¢*, as shown in Fig.

3, across which extend inter-tube webs or

yartitions ¢ extendinge across sald spaces.
o

1'he tubes ¢ and partitions ¢’ extend contin-

uously from a point at one side of the open-
mg e for the introduction of fuel, partially
ar ound the fire-box, to a point at the opposite
side of said opening, the said tubes and par-
a wall extending nearly

arranged so that the products of combustion
from the fire-box will pass outwardly there-

from at points adjacent to the opening e,

which is at the front side of the eppm'a.tus.

I prefer to provide additional tubes ¢? ¢* at

opposite sides of the opening e, said tubes
being separated from the adjacent tubes c
by inter-tube passages f f throngh which the
products of combustion pass, as indicated by
the arrowsin Fig. 3. A casing ¢ surrounding

the opening e is connected with the tubes c® 3.
Surrounding the series of tubes ¢ and ¢? is

casing /.

a casing h, Whieh. 1s provided at one side with
a door ¢ coinciding with the opening e, and at
the other side with an escape opening or flue
) adapted to be connected with a chimney.

The casing /A cO- -operates with the tubes ¢

and ]_Jd;l"tlthIlS ¢’ in forming a flue-space ex-
tending from the passages 7 f to the outlet 7,
the produete of combustion passing through
sald flue, as shown in Fig. 3. The casing h
1s preferably composed of the horizontal tOp
and- bottom flanges 2 3, Kig. 2, and curved
plates or sections 4 5 6 detachably secured to
the flanges 2 3 by any suitable means, pref-
erably by the insertion of their lower edfres
into grooves in the flange 3 and by means of

_pwoted latches 7 eonneetmg‘ theirupperedges

with the flange 2, as shown in Fig. 2.
It will be seen by reference to Fig. 3 that

the tubes separated by the spaces ¢® present

large areas of surface to the products of com-
bustion in the upper portion of the fire-box
and absorb heat therefrom, the outer portions
of said tubes also absorblnﬂ heat from the

6o

70

75

products of combustion passmﬂ' through the .

The partitions ¢’ are proteeted by
bemo tormed upon the tubes ¢, the water in
sald tubes rapidly absorbing heat from said
partitions, sothatthe pertltlons are notliable
to be quickly burned out. -

It will also be seenthat theinner tube webs
or partitions are interposed between the fire-
box and the outlet j', so that the products of
combustion are prevented from taking a di-
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rect course to the outlet and are eeused to -

pass over large areas of heat ebsmbmw SUT-

face. |
The inner wall of the chamber « is prefer-

ably corrugated, as shown in Figs. 2 and 3,

the area ofits heat-absorbing sulface beln*D
thus increased.

The bottom surface of the dome d is pref-—
erably. provided with ribs d' arranged in any
suitable way, the radial arrangement shown
in FKig. 4 Dbeing preferred. These ribs
strengthen the dome and increase the heat-
absorbing area of its under side.

When the apparatus is used for heating by
the circulation of hot water, the dome d will
be comparatively shallow, as shown in Kigs.
1 and 2; but when the apparatus is used to

_Wenemte steam the dome should be hi n'her
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1. An apparatus of the character specified,
comprising a double-walled water chamber
surrounding a fire-box, a plurality of vertical

tubes extending upwardly from said chamber

and partially surrounding the upper portion
of the fire-box, two of said tubes being sepa-

. rated by a space which is wider than the
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spaces between the other tubes and consti-
{utes a fuel-receiving opening at one side of
the fire-box, a casing surrounding said tubes
and provided with a door for said fuel open-
ing, said casing being separated from the
tube by a flue - space, inter-tube passages
through which the products of combustion
pass from the fire-box to said flue-space, an
outlet communicating with said flue for the es-
cape of the products of combustion, and 1nter-
tube webs or partitions interposed between

said outlet and the fire-box and co-operating |

with said inter-tube passages in preventing
the products of combustion from passing di-
rectly from the fire-box to the outlet.

2. An apparatus of the character specified,
comprising a double-walled water chamber
surrounding a fire-box, a plurality of vertical
tubes extending upwardly from said chamber
and partially surrounding the upper portion
of the fire-box, two of said tubes being sepa-
ated by a space which is wider than the
spaces between the other tubes ‘and consti-
tutes a fuel-receiving opening at one side of
the fire-box, a casing surrounding sald tubes
and separated therefrom by a flue-space which
receives the produets of combustion through
inter-tube spaces, an outlet communicating
with said flue, inter-tube webs or partitions
interposed between said outlet and the fire-
box, a casing surrounding the fuel opening
and separating it from said flue-space, and a
door fitted to said casing. | |

3. An apparatus of the character specified,

553,644

comprising a double-walled water chamber
surrounding a fire-box, a plurality of vertical
tubes extending upwardly from said chamber
and connected in a series by webs or parti-
tions, said tubes and partitions partially sur-
rounding the upper portion of the fire-box,
the end tubes of the series being separated to
form an opening, tubes within said opening
separated from each other by a central fuel
supply opening and from the end tubes of the
series by side openings, a dome surmounting

said tubes, and a casing surrounding the

tubes and provided at one side with a door
coinciding with the said central opening and
atthe opposite side with an outlet,the said cas-
ing and connected tubes forming a flue which

communicates with the fire-box through said

side openings and with the chimney through
sald outlet. - | |
4. An apparatus of the character specified,

comprising a double-walled water chamber

surrounding a fire-box, a series of vertical
tubes extending upwardly from said chamben

‘and connected by webs or partitions extend-

ing across the spaces between the tubes, sald
tubes being interrupted by an opening at one
side of the fire-box, a hollow dome above the
said tubes, said dome having a series of heat-
absorbing ribs or projectionson its underside,
and a casing co-operating with the tubes and
partitions in forming a flue which conducts
the products of combustion along the cuter
sides of said tubes. |

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 12th day of
November, A. D. 1395.

JOHIN ALBERT IFISIL

Witnesses: | |
C. I. BROWN,
A. D. HARRISON.
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