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Be 1t known that I, WILLiAM KANE, of the

city and county of Phlla,delphm State of Penn- | boiler. embodying my invention.
“horizontal sectmnal view of the same on the

sylvania, have invented an Improvement in

oteam and Hot-Water Boilers, of which the

following is a specification.

My invention relates to steam and hot-wa-
ter boilers; and it consists of the improve-
ments which are fully set forth in the follow-
ing specification and are shown in the accom-
panying drawings. |

It is one of the objects of my invention to

provide a low-pressure boiler of simple and |

economical construction for the generation of

steam or hot water which shall be quick and |

economical in its action in raising the tem-

perature of the water or in generating steam.

It 1s also one of the objects of my inven-
tion to enable the water-circulating tubes and
parts connected with them to be easily and
quickly removed for the purpose of making
repairs, so that the delay and annoyance
usual to the makmﬂ* of repalrs may be greatly
reduced.

While my improved boiler may be used, so

far as many of its principal features are con-

cerned,with any suitable meansforsupplying
heat, it is one of my objects to enable gaseous

fuel to besatisfactorily employed and to avoid
the escape of gases and odors therefrom into
the room or bu11d1ng, and a part of my inven-
tion relates to improvements designed for this
object.

By employmw a series of water-tubes eX-
tending from a water-chamber of small cu-
bical capa,clty, to which the heat is applied,
into the dome or chamber in which the body
of water 15 contained and arranging such
tubes so that a portion thereof projects above
the normal water-level in said dome or cham-
ber, while the others are below the water-
level, I am able to obtain a more efficient cir-
culation and to raise the temperature of the
whole body of water very rapidly.

By employing a removable crown - plate
forming the base of the dome or upper cham-
ber .:md connecting the water-tubes thereto I
am able to easily and quickly remove the wa-
ter-tubes and the water-chamber with which
they are connected from the outer shell or
casing of the boiler by the disconnection and
removal of the crown-plate.

In the accompanying drawings, Figure1 is
a longitudinal vertical sectional view of a
Fig. 2is a

line z z of Fig. 1, and Fig. 3 is a plan view
of the burner. _

A is the outer shell or body, forming a hol-
low chamber A’, which is closed at the top by
a crown-plate or diaphragm B.

C is a dome or cap located above the crown-
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plate B and forming therewith an upper

closed water and steam chamber C'.

In my preferred construction the crown-
plate B is detachablysecured between flanges
& ¢ of the shell and dome by bolts 6. To fa-
cilitate the removal of the bolts, the flanges
o ¢ and the edge of the plate B may be pro-

vided with notehes e, 1n which the shanks of

the bolts may fit, thus allowing the bolts to

be removed when the nuts are loosened.

D is a hollow water-chamber located in the
base of the chamber A’ and provided with a
series of water - tubes E I, extending up

through the chamber A’ and projecting

through the ecrown-plate B, to which they are
secured. A portion of these tubes,as E, are
longerthan the tubes Fand project toagreater

distance into the chamber C', as shown, and

these tubes are preferably arranged alter-
nately long and short. The Water chamber
D is con_nected with a suitable water-supply
pipe or return G.

Heat may be supplied to the water-cham-
ber D in any convenient manner.

with n*aseous fuel supplied by a burner H, lo-
c&ted below the water-chamber D.

The preferred construction of the water-
chamber D isillustrated in the drawings and
consists of concentric tubular rings d d,
united by tubular connectionsd?. W hen this
form of water-chamberisemployed,the burner

‘H is correspondingly constructed consisting
: Iof coneentrlc annular pipes ¢ g, united by
connections ¢°, as shown in Fig. 3.

The chamber A’ may be provided with out-
lets f near the top, through which the gases
or products. of combustion arising from the
burners may pass off through pipes I and be
conducted oif to a flue or outlet, so as not to
escape into the room or cellar in which the

I have,
‘however, shown my boiler adapted for use
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heater is located. To preventthe formation
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of an unequaldraftbytheescapeof the gases,
I prefer to locate one outlet f on each side, as
shown.

The chamber ' is prov ided with the usual
steam or water outlet orsupply pipe J, by
which the steam or hot wateris condueted to
the heaters, radiators, &e., through the build-

- ing, and the return of the cool water, or water
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of condensation, takes place through the pipe
G to the chamber D.

The dome C may be provided with the
usual safety-valve and pressure and W.‘:Ltel
{}‘(L{Teq

In utilizing the boiler for the gener ation of
steam the w atel levelis mmntamed at a point
between the topsof the long and short tubes,
so that a body of water is maintained above
the tops of the short tubes, while the long
tubes project above into the steam-space.
The heat from the burners H passes up into
the chamber A’, heating the chamber D and
also the tubes B F and plate B. When heat
is applied to the chamber D, the heated water
rises in the longer tubes E and overflows or
boils overinto the body of cool water in the
chamber C'. Owing to the construction of
the water-chamber D only a small volume of
water 1s subjected to the heat at one instant,
and consequently the temperature of this
small volume of water will be very quickly
raised, and as it 18 immediately introduced

into the body of cool waterit acts to quickly |

raise the temperature of the main body of
water. 'T'his construction greatly facilitates
circulation, as the long tubes commence to
c¢ject bot water into the open steam-space
almost immediately the heat is applied, al-
though the main body of the water still re-
mains comparatively cool. FKrom this it re-
sults that the temperature of the main body

of water in the chamber C'is materially raised

by the introduction of this heated water from
the tubes K even before the heat, acting npon
the plate B, is sufficient to ma,termlly affect
the temper ature. The heat ar ising from the
burners H acts first toheat the Sm.‘fbll volumes

~of water in the chamber D and to cause that
heated water to rise in the tubes E and flow |
into the chamber C’, and then arising in the
chamber A’ acts dir ectly upon the pla,te B |

- to further raise the temperature of the main
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body of water.

In utilizing the boller as a hot-water heater
the chamber C' is maintained full of water,
the circulation being induced by the differ-
ence in the length of the pipes E F.

As the tubes E If are connected with the
crown-plate B and water-chamber D, these
parts may be easily removed from the shell
or body for the purpose of making repairs.
To accomplish this, the bolts b are removed

and the dome C lifted off, the pipe G is dis-
connected, and the crown-plate B, with the
tubes E I and water-chamber D, may then be
lifted out of the shell A.

This construction enables 1‘61)&11‘8 to be
made very easily and expeditiously. |

The details of construction shown may be
varied without departing from the invention.

Having now desellbed my invention, what
I claim as new, and desire to secure by Lebtels
Patent, 1s as follows:

1. In a steam or hot-water boiler, the com-
bination of an outer shell, a plate demchably
supported thereby, a series of circulating-
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tubes carried by said plate and extendmn* |

down to the lower part of the outer shell, and
a water-chamber carried by the lower ends
of said tubes and communicating therewith,
whereby said plate, tubes and water-cham-
ber may be removed as an entirety from said
outer shell.

2. In a steam or hot-water boiler, the com-
bination of an outer shell, a plate detachably
supported thereby, a detachable dome over
sald plate, a series of circulating-tubes car-
ried by said plate and extending “down to the
lower part of said outer shell, and a water-
chamber carried by the lower ends of said

| tubes and communicating therewith,whereby

said plate, tubes and water- clmmbel may be
removed as an entirety from said outer shell.
8. In asteamand hot-water boiler, the com-
bination of an outer shell, a removable hori-
zontally-disposed tubular water-chamber lo-
cated in said shell, and a series of circulat-
ing-tubes conneeted with said removable wa-
ter-chambel and communicating therewith,

whereby said water-chamber and tubes may'

be removed as an entirety from said shell.
4. In a steam and hot-water boiler, the com-

| bination of an outer shell, a dome, a c¢rown-

platelocated between said dome and shell and
detachably connected therewith, a removable
water-chamber located in said shell, and a
series of tubes connected at their upper ends
with said crown-plate and at their lower ends
with said water-chamber and opening through
said crown-plate.

5. Inasteam and hot-water boiler, the outer
body or casing A, C, formed with an upper
closed chamber C', a water-chamber D lo-
cated at a distance below the base of the cham-
ber C', and a series of tubes leading from the

water-chamber D and opening into the cham—_

ber C'.
6. Inasteam and hot-water boiler, the outer

| body or casing A, C, formed with an upper

closed chamber O’, a water-chamber D lo-
cated at a distance below the base of the cham-
ber (', and a series of tubes leading from the

| ‘water-chamber D and opening into 13}16 cham-

ber C', part of said tubes projecting into said
chamber for a greater distance than others.

7. Inasteam and hot-water boiler, the outer
body or casing A, C, formed with an upper
closed chamber C’ a water-chamber D lo-
cated at a distance below the base of the cham-

ber C', and a series of alternately long and

shorttubes E, F, leading from the water-cham-
ber D and opening into the chamber ¢,
3. In a steam and hot-water boiler, the com-
bination of an outer shell, a ecrown-plate car-
ried by said outer shell and closing the top
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thereof,a dome located over said crown-plate,
2] water—ehamber located in the lower part of
sald outer shell, and a series of tubes con-

nected at their lower ends with said water-

chamber and projecting upward through the
crown-plate, a part of said tubes projecting
upward through said crown-plate a greater
distance than others

9. In a steam and hot-water boiler, the com-
bination of an outer casing provided with an
upper closed chamber, a water-chamber lo-
cated below said upper closed chamber and
consisting of a horizontally-disposed tubular
structure, and a series of tubes leading from
the water-chamber and projecting into said
upper closed chamber, a part of said tubes
projecting upward into said upper chamber

- for a greater distance than others. |
10. Inasteam and hot-water boiler,the com- |

bination of an outer casing provided with an
upperclosed chamber,a horizontally-disposed
tubular water-chamber, locatéd below said
upper chamber, a series of tubes leading from
sald tubular water-chamber and opening into
upper closed chamber, and a tubular gas-
burner located below said tubular water—
chamber.

11. Inasteam and hot-water boiler,the com-

bination of an outer casing prov1ded with an
upper ciosed chamber, a tubular water-cham-
ber composed of the tubular rings d, d', and
connecting portions d* located below said up-

per ehambel, a series of tubes leading from
said tubular water-chamber and opening into |

|

upper closed chamber, and a tubular gas-
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burner located below said tubular water- .

‘chamber.

12. Inasfeam and hot-water boiler, the com- -

bination of an outer shell, a crown-plate car-
ried by said outer shell and closing the top

| thereof,said outershell beingprovided with an

!

outlet forthe escape of gases below said crown-
plate, a dome located over said crown-plate,
a water-chamber located in the lower part of

sald outer shell, a series of water-circulating

tubes connected with sald water-chamber a,t
their lower ends, and opening at their upper
ends through said crown-plate, and a gas-

‘burner located below said water-chamber.

13. Inasteam and hot-water boiler,the com-
bination of an outer shell, a crown-plate car-
ried by said outer shell and closing the top
thereof, said outer shell being prowded with
an outlet for the escape of gases below said
crown-plate, a pipe or flue I leading from said
outlet, a dome located over said ecrown-plate,

a water-chamber located in the lower part of

sald outer shell, a series of water-circulating
tubes connected with said water-chamber at
their lower ends, and opening at their upper
ends through said crown-plate, and a gas-
burner located below said water-chamber.

In testimony of which invention I hereunto

set my hand. -
WILLIAM KANE.
Witnesses:

J. W. KENWORTHY,

ERNEST HOWARD HUNTER.
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