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This invention relates to heating apparatus,
and while not limited thereto the embodi-
ments of the invention illustrated ave adapt-
ed for use in household or domestic heating
systems. The heater may be used in con-
nection with either steam or hot water sys-
tems.

In the drawings, Fig. 1 illustrates one em-
bodiment of the invention;

Fig. 2 and Fig. 8 are respectively a central
section and perspective view of a sectional
unit forming part of the shell of the heater
shown in Fig. 1; '

Fig. 4 is a perspective view showing the
construction of extended surface members
shown in the foregoing figures;

Fig. 5 is a perspective detail ; :

Fig. 6 is a view similar to Fig. 1 in which

' the substantially helical extended surface
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members are of slightly different construc-

tion;

Fig. T is a detail section of one of the sec-
tional units of the shell of the heater shown
in Fig. 6;

Fig. 8 is a perspective view of the extended
surface members of Figs. 6 and 7.

Referring to the embodiment of the inven-
tion illustrated in Figs. 1 to 5 inclusive, the
heater comprises in general a central vessel
10, combustion chamber section 12 including
grate 13, a plurality of shell sections 14 and
an outer casing 16. The casing 16 is formed
with a suitable fire door opening 18, and ash
pit opening 20 for the introduction of fuel
and the removal of ash, respectively. The
vessel 10 is suitably supported by means of
angle bars or similar bearing members 22 se-
cured to or forming part of the combustion
chamber section 12. The vessel is supplied
with water fed through an inlet pipe 24 and
the heated water leaves by a pipe 26 to be
circulated through the heating system or to
provide hot water for domestic purposes. A
suitable water gauge 28 is provided to indi-

5 cate the level of water in the vessel 10 if the

heater is used as a steam boiler, this gauge be-
ing connected by means of pipes 80 and 32
with the pipe 26 and intermediate portion of
the heater 10. I preferably interpose a layer
of heat insulating material 34 between the
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‘shell sections 14 and the outer casing 16 in

order to conserve the heat energy of the appa-
ratus as much as possible. .

Heaters heretofore constructed have proven
to be somewhat inefficient in that they do.
not- recover for useful purposes anything
like the amount of heat units contained in the
fuel which is consumed. In other words, the
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conventional heaters heretofore in general -

use pass a great quantity of valuable heat up
the stack which 1s wasteful. My improved
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heater aims to provide means whereby an in-

creased amount of heat is obtained from the
products of combustion and this heat is trans-
ferred to the water or other medium circu-
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lated through the system. In order to trans-

fer a maximum number of heat units from

the fuel burned to the water in the vessel 10,1 -

provide a mnovel arrangement of members
which furnish a greatly extended surface
which - the products of combustion contact
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with. These members are heated by convec- .
tion from the combustion products and trans- -

mit the heat by conduction through the walls
of the vessel 10 containing the heat medium.
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The combined surface area of the extended .
surface members is calculated to absorb the -
greater part of the heat units from: the com- -

bustion gases passed through the heater. The
members which form this extended surface as
shown in the drawings comprise a multi-.
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plicity of flat arcuate segmental plates 36

which are spaced apart both longitudinally’
and circumferentially as best shown in Fig.
4, The several plates 36 are connected by
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means of longitudinally extending plates 88. -

As shown in Figs. 1 to 4 this arrangement
provides a substantially helical bafile wall,
there being four plates 36 per turn of the
helix. Each turn of the helix may be made
of one continuous sheet of metal or as shown
in Fig. 5, the members may be made up of
separate plates 36> and separate step plates
382, Whether the members are made of sepa-
rate pieces as in Fig. 5 or of single pieces
forming a complete turn, they .can be con-
veniently secured to the shell section 14 as
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shown in Ifig. 3 50 as to form a unit therewith. =

As thus arranged, the complete heater is as-
sembled by placing a number of sections 14
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one over the other, the adjacent sections being
secured to one another in any suitable manner
for example by means of connecting strips 40
shown in Fig. 8 which may be riveted, bolted,
welded or otlierwise secured to the adjoining
sections. When the parts aré assembled the:
various plates 86 and 88 of the géveral sec-
tions 14 will define a tortuous passage=way 42
whiclr the~products of combustion “from’ the
chamber 12 must traverse as indicated by the
arrows in Fig. 1 in order to escape through
the stack outlet 44. To obtain the miximum:
heat absorption by the heater, I prefﬂlably
weld or in some other suitabld minrer unifs
the extended surface members 36 to vessel 10
in order to' get the Thaxinyuin heat conductiv-
ity from" these metithets to said Veqqd

In Figs. 6 to 8,1 have illustrated a slightly
modifisd form ot Hedter whetein the shell of

i the heater is made up: of sections 14* similar

to' those aboveé described’ éach section con-
taining extended surface members 36° whicl
aré' connected by step plates 38>. Kach plate
36" extends 180° around the member 10, hence,

- there ate two plates per turn of the helical
member hére shown. The other parts of the
heater are substantially the samie as those
shown in Fig. 1'and thé corr ‘ésponding. parts

are smularly numbered,
The extended surface members illustrated

may bé secured in différént ways to the vessel

which contains the water ot othér medium to
be heated., With' the @ecrmental helical mem-
bers the joint between the latter and the véssel

;- can be made by - welding or soldering the parts
as each successlve sectlon is added to build

up the - structure‘ It is. imporfant that tlfe
joint be of stich”a characteér that it will formy

‘an’ efficient mieans for conductmfr the heat
o from the platés to the vessel.

Varlous mate-
rials may be used for the constriction of the
heater such as, sheet iron, steel or copper.

Thie latter is & particularly desu able material

because of its high heat conduc’cmo value. |
Though T have described with orreat partic-
ularlty the particular embodlments of the in-

vention herein illustrated; it is not to. Le_

construed that Tam hmlted thel ¢to as various
changes and modificationsy may be made with-

out departing from the invention as déefined

in thé appended clalms
What T claim’ is :—
1.In a heater the combmatlon W1th the

/ Vessel in Whmh the ﬂuld to be heated is con- -
tamed of a sectlonal shell surroundmo the

same’ compmsm(r & plurahty of separate umts 4

placed one. over the other, and means for

forming a torttious passage- way between thé

- vessel and the shell .comprising a multiplicity
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of flat arctate plates spaced. apart both lon-

gitudinally and: mrcumferentlally and con-

nected by lonoltudlnally extending plates.
2. I a heater, means for formmo a tor-

tuots passage between inner and outer cyhn—,
' drical members comprising’ a multiplicity of
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flat arcuate plates spaced apart both longi-
tudinally and circumferentially and con-
nected by flat longitudinally extending plates.

3. A heater including a combustion cham-
ber, a shell, positioned above said combustion
chambel -4 vessel within said shéll, sqid shell
comprlsmo a series of settions” arranoed one
over the other each section mclud_mg a plu-
rality - of substantially. horizontal arcuate
plates spaced apart botlr longitudinally: and
circumferentially and-connected by longitu-
diratly extending members.

4. A heater 1nclud1ng a - sectional unit hav-
ing a shell said shell including a plurality
of arcuate sheet metal plates spaced apart
both- long1tud1nally and cir cumferentlally
and connected with one another by longitii-

dinally extending plates to form a- steppedﬁ'

helical structure.

In witness Whereof T havé hersunto swned‘

my name.
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