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To all whom it My CONCermn:
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Be it known that I, WiLriam KANE, of the

city and county of Philadelphia, State of
Pennsylvania, have Invente
ment 1n Water-Heaters,
ing is a specif

cation. |

Thevention relates pa;rticulaﬂy_' to water- |

heaters for producing hot water or steam by

the use of gas. S IR
A part of the improvements relate to the

construction of the heating-sections which

contain the water, whereby great efficiency is

combined with simplicity of construction.
The heater consists of a series of hollow

‘sections or castings provided with hollow lat-

eral parallel projections arranged as tosubject

‘a maximum surface to the heated products.

In the preferred arrangement the sections are

- staggered, so that the lateral projections of
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tions as the heated

‘one section are at substantially right angles

to the projections of adjacent sections, thus

insuring a more perfect contact of the heated

products with the walls of the heating-sec-

the heater.

- 'The improve'ments also relate to means for

- directing and controlling the heated products

to cause them to pass more effectively over

. the walls of the heater-sections and to 1m-
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provements in the construction of the burner,

- all of which are more fully described hereinai-

~ the heater with one of the halves of the outer
casing removed and the topand bottom plates |
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ter. S | | .
In the drawings, Figure 1 is an elevation of

and burner in section. Fig. 2 1s a vertical
section on the line A A of Fig. 1 with the

 heater-sections in elevation. Fig. 3 1s a plan

.40

view of the burner. Fig. 5 1s a perspective
view of one of the heater-sections. Kig. 6 is
a transverse section of the same on the line B

- B of Fig. 5; and Fig. 7 is a perspective view
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of the heater, on a reduced scale, showing its

connection with the boiler. |

- The heater consists of a series of hollow
sections a, each formed of a hollow central
portion b, and a series of hollow portions c,
extending laterally on each side and arranged
parallel to one another, the end portions be-
mng connected with the central portion by
short hollow portions d. These hollow por-

 tions ¢ are of oblate form and are arranged on
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edge with their major axes vertical, and thus

form intermediate spaces ¢ between adjacent _ . b _.
~ sides. The heater 1s made up of a series of | transverse to the portions ¢ of the lower.

an lmprove-
of which the follow-

"sections.

products pass through

the other and connected by suitable coup-
lings f, and successive sections are arranged
at substantially right angles to one another,

I.these sections or castings arranged one above
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or staggered, so that the lateral portions ¢ of

successive sections will extend transversely

to the corresponding portions of the adjacent

hot water. The pipes ¢ and A may be con-

The lower section is connected
‘with the supply-pipe g for cold water and the
| top section with the discharge-pipe £ for the

nected with the ordinary domestic ““boiler”

in the usual manner.

The heater-sections ¢ are inclosed in an
outer casing, which preferably consists of

two vertically-separable halves 4 4/, which

may be connected by suitable lugs 7 and fas-

tenings. In Fig. 1 the heater 1s shown with
one of the halves of the casing removed.
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The casing-sections are closed at the tOEJZ asat -

k, to form the top of the heater, and this top
is provided with an outlet m for the products
of combustion. |

n 1s a top plate located above the heater-
sections ¢ and having an opening »’, through
which the pipe & extends. The plate n 1is
supported by a nut n* or other support on
the pipe and carries on 1its upper side sup-
porting posts or standards o o, on shoulders o’
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of which the tops of the casing-sections rest.

‘This plate n is provided with slots p, parallel
-with the portions ¢ of the upper heater-sec-

tions a; but such slots are preferably omitted

on the side under the outlet m.

¢ 1s a base-plate having a tubular boss ¢/,
fitting on and secured to the supply-pipe g,

r is the burner, which is located within the
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which closes the base of the heater and forms

_ the lower support for the casing-sections 2 ¢'.
view of the top plate. Fig. 41s a perspective |
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heater above the base-plate ¢ and below the

lower section ¢ of the series of heater-sec-
tions. S

I prefer to employ a .
struction shown, consisting of a hollow U-

shaped casting, each leg being of flattened

oval form having perforations s in the top

.bumer of the con- -
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and projections  at the extremities, which
are adapted to enter sockets #' 1n back cas-

ing-section 4. The neck and mixing-head +’

of the burner extends through the front of
the casing and is preferably provided with a
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lug 7, which abuts against the face of the cas-

ing. When the burner is in place, it em-

braces the pipe g, as shown, and is preferably

arranged with the two legs in a position

IT0




10

I5

20

2.

heater-section. The products of combustion ; prising a series of parallel

from the burner r pass up within the casing
1 1" about the heater-sections ¢ and through
the spaces e between adjacent portions ¢ c.

Owing to the construction of the heater-sec-.

tions, a maximum surface is exposed to the
heated products, and by reason of the stag-

gered arrangement of the sections ¢ with |

reference to one-another the heated products
are Tforced to pass over and in contact with
the surfaces ¢ ¢ of the successive sections.
To prevent a portion of the heated products
ascending along the inner walls of the casing,
I employ the inwardly-projecting ribs % on
the mner walls of the casing. These ribs
are preferably located below the upper heater-
sections and act to defl
currents inwardly toward the sections. The
heated products after passing about the up-
per heater-section @ escape through the slots

p 1n the plate » and thence through the out-

let m. The slotted plate n acts to restrict
the escape of the heated products and to

- cause them to make proper contact with the
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walls of the heater-sections. The arrange-
ment of the slots p, parallel with the project-
ing portions ¢ of the top section a, creates
drafts or currents toward points above the
projections, and thus causes the heated cur-
rents to pass through the spaces ¢ and over
t{:le walls of the projections ¢ in seeking the
slots. o

‘While this construction is especially adapt-

- ed for producing a water-heater, it may also
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be used as a steam-generator, the steam
passing out through the pipe A and the water

of condensation returning through the pi

ect or turn the heated !

e
g, and I do not mean to limit myself to tﬁe.

use of the heater for producing hot water.

"What I claim as new is— R

1. In a water-heater, the combination of
a serles of hollow communicating sections ar-
ranged one above the other and each having
a series of lateral hollow projections the hol-
low projections of one section being arranged
at substantially right angles to those of ad-
jacent sections.

2. In a water-heater, the combination of
a series of hollow communicating sections ar-
ranged one above the other and each con-
siting of a central portion and hollow lateral
projections on each side, the lateral projec-

- tions of each section being staggered or ar-
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ranged at right angles to the projections of
adjacent sections. -

3. A heater-section for the purpose de-
scribed, consisting of a hollow casting com-
prising a large vertical hollow center, two
opposttely-directed hollow arms forming flat-
tened hollow parts, and a series of laterdl
hollow projections extending oppositely from
the walls of the flattened hollow parts and
tapered toward their free ends or extremities.

4, A heater-section for the purpose de-

65 scribed, consisting of a hollow casting com-

i
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attened parts ta-
pering toward their free ends, and united by
a flattened hollow part arranged at right an-
gles to the series of parallel parts and having,
an enlarged central portion. | .
5. A heater-section for the purpose de-
scribed, consisting of a hollow casting having
a central vertical tubular portion b adapted
to be coupled with other sections, a series of
hollow parallel projections ¢ extending from
sald central portion on each side, oppositely-
directed flattened hollow parts ¢ also ex-

tending from the tubular portion at right

angles to the parts ¢, and additional hollow
projections from said parts d parallel to the
parts c. | |

6. In a water-heater, the combination of a
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series of hollow communicating water-sec- -

tions arranged one above the other, an in-

closing case independent of the water-sec-

tions formed of parts detachably united on

the sides and having inwardly-projecting

deflecting-tibs, arranged intermediate of the
water-sections. o :

7. In a water-heater, the combination of a
series of hollow communicating sections ar-
ranged one above the other and each having
a series of lateral hollow projecting portions
extending horizontally, an inclosing casing
for sald sections, and a slotted top plate
within said casing arranged above the upper
section 1n the series.
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8. In a water-heater, the combination of &

series of hollow communicating sections ar-
ranged one above the other and each having
a series of lateral hollow projecting portions
extending horizontally, an inclosing casing
for said sections, and a slotted top plate
within said casing arranged above the upper
section 1n the series having its slots arranged

parallel with the horizontal projections of
sald upper section. '

100

';IOS

9. In a water-heater, the combination of a

series of hollow communicating sections ar-
ranged one above the other, an inclosing
casing for said sections having a closed top
provided with an outlet for theheatedprod-
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ucts, and a slotted top platewithinsaid casing

located above the upper section of the series.

10. In a water-heater, the combination of
a series of hollow communicating sections ar-
ranged one above the other, an inclosing
casing for said sections having a closed top

provided with an outlet for the heatedprod-

ucts, and a slotted top plate within said cas-
ing. located above the upper section of the
series having upright supports for the top of
the casing. | -

11. In a water-heater, the combination of
a series of hollow communicating water-sec-
tions arranged one above the other, and an
inclosing casing for said sections having -de-
flecting-ribs on its inner walls located be-

tween independent of the successive water-
- - 130

sections.
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- 1ng projections ¢ at the extremities engaging
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12. In a water-heater, the combination of
a series of hollow communicating sections ar-
ranged one above the other, a supply-pipe
communicating with the lower section and a
discharge-pipe leading from the upper sec-
tion, an inclosing casing for said sections, and
a burner within said casing below the lower
section of the series consisting of a U-shaped
casting embracing the supply-pipe. B

13. In a water-heater, the combination of

a series of hollow communicating sections ar--

ranged one above the other, a supply-pipe
communicating with the lower section and a
discharge-pipe leading from the upper sec-
tion, an inclosing casing for said sections, and

a burner within said casing below the lower

section of the series consisting of a U-shaped
casting embracing the supply-pipe and hav-

the base of the casing. -

14. In a water-heater, the combination of

a series of hollow communicating sections ar-

ranged one above the other, a supply-pipe

communicating with the lower section, a
dischargga—pipq 1eadi1:_1g from the upper sec-

tion, an 1nclosing casing for said sections, and
‘& burner within said casing below the lower

section of the series consisting of a U-shaped
casting, each leg being of flattened cval form,

30 embracing said supply-pipe. -

15. In a water-heater, the combinatibnof'

pose said sections

3

a series of water-heating sections connected
one above the other, a supply-pipe connect-
ing with the bottom of the lowermost sec-
tion, a discharge-pipe extending upward
from the top of the uppermost section, a
base-plate secured to the supply-pipe, and a
divided casing supported by the base-plate
and Inclosing the water - heating sections
whereby said casing may be removed to ex-
without disturbing the

base-plate. _ _
16. In a water-heater, the combination of
a series of water-heating sections connected
one above the other, a supply-pipe connect-
ing with the bottom of the lowermost sec-
tion, a discharge-pipe extending upward
from the top of the uppermost section, a
base-plate secured to the supply-pipe, a
divided casing supported by the base-plate
and inclosing the water-heating sections, and
a gas-burner extending through the casing
and resting upon the base-plate whereby
said casing may be removed to expose said
sections and burner without disturbing the
base-plate. o .' _
In testimony of which invention I have
hereunto set my hand. | |

- - WILLIAM KANE.
Witnesses: | L

R. M. KeLLY, .
ALBERT W. STELLWAG
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