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: 13 Claims.  (ClL 126—93)

This invention relates to an improvement in
unit heaters and particularly to unit heaters em-
-bloying an oil or kerosene burner, although it
.is ‘contemplated that the novel arrangement dis-
. closed herein may be employed with other types
of ‘heaters, such for example as a solid fuel
burner; ' o S .

" It is an object of the invention to provide in
a unit ‘heater having' s casing an internal heat

5

ing an upwardly opening aperture 3. The feet .
11 at their upper portions. are provided with flat y
inwardly extending .shoulders 14 for the pur- .
pose of supporting ‘a chamber 15. ‘In the event

" that the heating unit is to employ an oil or kero- '

~ sene burner such as illustrated at 16, the cham-

 distributing member adapted to confine the hot 10

. Products of combustion to a path closely adja-
- cent the exterior casing of the heater. = ° -
It is a further object of the invention to
- ‘Provide in g unit heater a flame spreading
. attachment provided with a plurality of per-
forations' for ‘the purpose of supplying air for
tomplete combustion. o
It 1s a_further object of the invention to
“provide in a unit heater-a preheating air supply
- to the interior of-the flame. ) - =
.- Tt is-a further object of _the invention t¢ pro-
vide an attachment for unit heaters which com-
- brises means for concentrating "the products of'
combustion to a more useful path-and to supply
.additional air to.the flame. : o
" It'is a further object of the invention to pro-
vide an improved unit heater having means to
- Increase the circulation of air and to simulta-
neously increase the ,8ir supply in a manner to -
Tender the combustion more efficient. - ., . .
Other objects of the invention will be appar-~
" ent as the description proceeds, and when taken
in conjunction with the accompanying -drawings,
wherein _ ’ T s
- Plg. 1 is a side elevation
bodying my invention;
. Fig. 2'i5 & view partly in
-2—2 of ‘Fig. 1; - o : :
~ Fig.3 is a sectional view of a modified form
of attachment embodying my invention;
- Fig. 4 is a side view partly in section

of & unit heater em-

P 7
section- on the line

showing

another embodiment of my invention; = .
---Fig. 5 is'a side.view partly in section showing

- still another embodiment of my invention; | -
" _Fig. 6 i5 3 bottom'plan view of the construction

. shown in Fig. 5; ",
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ber 5 is provided with an inwardly extendirg
radial flange {7 defining a central opening {8.
The burner 16 may be of any conventional type
and for purposes of illustration, may be regarded
as & kerosene burner having a wick {9 and a

Jyertically adjustable flange ‘controlling part 2.

Near the upper portion of the. casing 10 is pro-

.videdan aperture 2{ for the purpose of permit-

ting egress of the products of combustion to a
stack if desired. On the exterior of the casing {s
indicated-a short séction of pipe 22 for the pur-

~ pose of connecting the aperture to the stack

" in a conical portion 27

-the member 26. A corresponding shaped open-
+ing 30 is provided in registering relation in the = -
- - outer wall of the casing
33

~ . in the embodiment shown is secured to the e:g-

>

445

. < . .
. Fig. 7 is a side view showing one form of draft .

‘regulator. ‘ . gy
The heating unit illustrated in Figs. 1 and 2

‘comprises a casing 10 which may be of any con-- 8

venient cross section but in the embodiment

shown is cylindrical. Casing 18 is provided at the -

. lower portion thereof with a plurality of spaced
supporting “feet 11,-and at the top is provided

with inwardly directed annular flange 12 defin- 55 mediately thereabove. As is

‘24 is my improved combustion

and the pipe 22 is shown as secured surrounding

“the aperture 21 as by means of a flange 23.

“ Supported centrally in.the aperture: 13 as by
means of an outwardly extending radial flange
¢ proving and
circulation controlling distributor member 25,
The member 25 comprises essentially a cylindri-
cal portion 26 which terminates at its lower end -

provided with g plurality -

of spaced apertures 28, . Sl
The member 2§.in its cylindrical portion 26
is provided with an opening 29 for the purpose
of providing admission of air into the interior of

10 and the two openings
pipe or-conduit 31 ‘which

are interconnected by a

terior of the casing 10 as by flanges 32, A suit-
able draft regulator 33 of any convenient type is

" ‘provided for the purpose of controlling the:pas- '

sage of air through the conduit 31. ‘ :
The conduit"31 in the embodiment shown as a
crosg section ‘which is an ‘isosceles triangle with

-its vertex directed downwardly. It will be ,0b-

vious, of course, that the shape of this: conduit
31 may be varied at will ang ‘may, if desired, for
convenience be madeé circular in cross section. .
I have found, however, that by employing the

‘coniduit. 31 which is triangular in cross section

and locating the same directly beneath the aper< -

0 .ture 21, certain improved results’are obtained "

. which .will be: disciissed more fully Iater,

_. From the foregoing description the operation .
-o\f‘smy improved heater will be’
B

apparent. Com-
tion occurs at the wick 19 and in s Zone im-

a matter of com-

LA
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mon knowledge, the wick type burners of this
type normally fail to accomplish complete and

: efficient combustion. As a result of this, in the-
. gone immediately above the burner unit 16 there

will be a mixture of flames and hot. products of
combustion. These flames and hot products of
combustion will be deflected outwardly by. the
conical portion 27 of the member 25 and caused

2,267,581 S
"tion which has the effect of further increasing

the transfer of heat to the casing 10. !

I have found that by employing.my member 28
in a heating unit of the type disclosed, the over-
all efficiency of the heating unit is increased by
aremarkable amount, This increase in the over-

" all efficiency of the heating unit is to be ex-

to follow the restricted annular path included -

between the casing 10 and the cylindrical por-

_ tion 26 of member 25. As a result of this, there

will be increased heat transfer from the products

of combustion to the exterior wall 10 of the.

burner, and a transfer of heat to the wall of

. member 25. The products of combustion even-

tually are led to g stack through the"aperture
21 by means of a conduit 22 if desired. -Under
certain circumstances, it may be practicable to

10,
' combustion due to the supply of air at the points’

18

" permit these products of combustion to escape '’
. into the room, particularly since by my im-

proved construction, combustion of the inflam-
mable materials is substantially complete.
. In order to increase combustion, the apertures

28 aré provided in the conical portion 21, and the

conduit 81 is provided to connect the interior of
member 25 with the atmosphere. S
_The hot products of combustion being deflected
outwardly. by the conical portion 27 and rising in
the annular space between casing 10 and member
28, creates a draft which tends to draw air from
the interior of member 25 therethrough the aper-
tures 28. This air passes into the hot products
of combustion flame and incompletely consumed

combustion material at spaced points, as a re--

sult of the spacing of apertures 28. This addi-

_‘supporting the same upon a
Fig. 2. The member 41

]

30

plained by the increased heat transfer-due to the
efficiently restricted passage for the hot prod-
ucts of combustion; by the increased efficiency. of

where it is most. efficiently utilized, and by the
substantial preheating of the additional air sup-
ply before it reaches the flame.. _

In Fig. 3 I have illustrated a slightly modified
form of attachment 40 which includes all of the
advantages inherent in the member 25 shown in

Fig. 2, but is rendered further useful by providing *

the same in a telescopic arrangement. Member

40 comprises an upper section #1 which is essen-

tially a cylinder 42 provided at its upper end with
an outwardly extending radial flange 43 for
heating unit in the
manner illustrated in
may be open at the top as indicated at 44 or may
‘be closed by an integral or separate closure if
desired. The lower portion 45 of the member 40
comprises a cylindrical portion 46 of a size

adapted to e received within the cylindrical

‘portion 42, The lower portion 45 terminates in
a conical portion 4T provided with a plurality
of spaced apertures lﬁ'corresponding to the aper-

~ tures 28 of the member 25 shown in Fig. 2. The

35

tion of alr at this point results in -highly efficient

and substantially complete combustion. It will
be understood of colirse, that the conical portion
27 of the member 25 becomes highly heated and
the air admitted through the apertures 28 is sub-
stantially ‘preheated. “This result is further in-
creased by the admission of air through the con-

* dult 31, which lies in the path of the hot prod- .

ucts of combustion. Air will be drawn’ through
the conduit 31 into the interior of the burner 25

40

and this air will be substantially preheated be- -

fore it reaches the interior of the burner 28,

which tends to increase the efficiency of the com- -

bustion. Member 25 may be open at the top. In-

stead of providing the member 26 with an up--

wardly opening top; it may be closed at the top,
iri which case flow of air through openings 28 is
controlled by the conduit 81, thus giving an ac-

. curate control of the amount of air provided. - In’
this latter case, as will be apparent, the supply

&3

of air received within the member 25 is substan-
tially ‘heated, with the result that the air intro-

‘duced into the combustion zone through the

apertures 28 will be ih a condition to readily sup-

port combustion.

As referred to above, I have iound that by plac-

. Ing the conduit 31 directly beneath the outlet 21

to the stack, other important advantages are ob-
tained. The member 3{, under these circum-

" stances, serves the additional function of a de-

~

flector member and prevents direct passage of
hot products of combuistion from the combustion
zone to the stack. - The shape of the conduit 3¢,

- that is;’trlangular with a vertex directed down-

wardly, further increases this effect since it has

a tendency to control the direction of the up-.

wardly rising convexion currents composed of the
hot products of combustion. "The - triangular.
shape deflects these products of combustion away

_ from the opening 21 and sets up a swirling ?no-

65

70

. 8 suitable conduit

. size unit heater

_sage §3 is provided

lower portion #5 is further provided with an
aperture 28 which Is adapted-to be connected by
corresponding to the conduit
3t shown in Fig. 2

Due to the telescopic relationship
41 and 48, the over-all length of the member 40
may be adjusted to adapt the same to different
or to adjust the same to obtain
the most efficiént results from a -unit heater.
The upper portion #f is provided with a plu-

rality of vertical slots 48 and threaded adjacent ..

the upper portion of the lower member 45 are a
plurality of headed bolts.49 addpted to be re-
ceived within ‘the slots 48, As Is obvious, by

loosening the bolts 48 the parts 41 and 45 may

be adjusted and substantially clamped in adjusted

_position by tightening the bolts 49. The opera-

tion of the modified form of member 40 is parallel

‘of the 'pb‘.rtsr

for the purpose of leading air -
_into the interior of the member 40. o

in all respects to the operation of member 25

shown in Fig. 2.

In both of the embodiments previously de-
scribed, it is to be understood that while T have
illustrated the same for purposes of clearness in

connection with a kerosene wick type burner, -

that the construction disclosed is capable of use
with other types of burners, such for example a8
gas, ofl, or solid type fuel such as coal or coke.

T have illustrated in ¥ig. 4 a slightly different
embodiment of my invention which is in many
respects similar to that shown in Fig. 2 and which
will be deseribed with particularity only with
reference to the differences therefrom. In Fig.
4 the casing 50 is provided with a pipe 51 leading
to -the stack and is adapted to ‘support near its
bottom & chamber 52. The chamber 52, as will
be noted, is somewhat smaller than the diameter
of the casing 50 and as a result an annular pas-
between the exterior of the
chamber 52 and the interlor of the casing 50. The
casing 60 is open at the bottom and rest supon

75 spaced projections §3’ so that alr may pass up-
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wardly through the annular passage 88, A ring
84 is provided at the upper portion of the annu-

lar passage 53 and closes the same. The ring 54
' may be carried by the interior of the casing 50 - -

or may be carried by the exterior of the cham-
~ber 52, or if desired, may be a separate element
resting upon ‘the top of the chamber 52. .The
chamber 82 is provided at its top with an in-

- wardly extending radial flange 52’ which defines

- & central upwardly opening aperture; - .
In order to provide for a desirable circulation

of air into the chamber 52, a plurality of aper-

tures 86 are provided adjacent the top of the
chamber 52 and interconnect the annular pas-
.sage 53 with the interior of the chamber. The
chamber 82 is adapted to support a heating unit
which may be a conventional wick type oil or
- kerosene burner, a gas burner or a solid fuel
- burner. '

This unit is provided with the distributor mem- o

ber 56 which is substantially identical with the
distributor member 25 llustrated in Fig. 2, being
-provided with a substantially cylindrical por-
tion- 57 and a conical portion 58, having a plu-
rality of apertures 59 therein. - A conduit 60
herein is illustrated as triangular but may take
any desirable shape, and is employed to inter-
" connect the interior of member 56 with' atmos-

phere outside the casing §0. A suitable control-

means in the form of a damper or valve will be

provided to control the passage of air through'

conduit €0. In this‘.embodiment of my invention
. a8 in the embodiment illustrated in Fig. 2, the
‘member §8 may be open at.the top, or if desired
may be closed, so that the air supplied through

apertures 68 may be accurately controlled by a

damper controlling the conduit 60. .

A somewhat different embodiment of my in-
vention is illustrated in Figs. 5 and 6, in which
& casing 70 is provided which I8 open at its top

and bottom and in the embodiment; shown is cy- .

lindrical. Adjacent the bottom portion of the

- casing 10 is & support 71, having feet Ti’ pro-

vided with a“hat supporting surface 72. - Surface
- 12 ha3 a central opening T4 as best seen in Fig.
8, and a ‘plurality of spaced circumferentially
extending ' apertures 78. The base plate 12 is

adapted to support thereon a fire pot 16, which .

hag an imperforate annular bottom 17, exterior

cylindrical wall 78 and an interior cylindrical wall -

19 defining a central passage 80 through the fire
pot. . The interfor wall or conduit 79 extends
substantially above the upper edge of the ex-
. terlor wall 18. The exterior wall 18 is of a di-

ameter to provide a substantial .annular 'space

of the casing 70. A plurality of apertures 82
are provided completely around and from the
top to a point adjacent the bottom of the wall 18,
The interior"wall of the casing 70 is provided
+with an inwardly extending annular flange 83,
~upon which is supported an annular plate 84
‘having a central aperture 88. surrounding and
relatively widely spaced from the conduit 19.
. _ It will be obvious that in the operation of the
device air will be drawn upwardly through aper-
tures 18 to pass into the annular passage 81

through the apertures 82 into the interior of the

‘fire pot and the products of combuistion will then

- rise through the annular passage defined by the

. aperture 8% as restricted by conduit 79,

The casing 18.is provided adiacent its top with
& pive 88 which carries the prodnucts of enm-
. bustion fo the stack. The casing 10 is fu ther .
. provided at its top with an inwardly extending R

radial ﬂa;ngc. 81 which ﬁerminatés'c'l&e to,the‘_ .

- wall of the casing 10 and provided an upwardly -

opening central aperture 88. A distributor mem- ~
ber 88 is provided which compriSes essentially a
cylindrical portion 81. At the top of the cylin-

drical portion 81 the. member 80 carries an out- .

" wardly projecting radial flange 83 adapted to
‘rest upon the inwardly directed flange 87 and to

support’ the member 98. In this modification,
the member 98:is open at its top as indicated
at 94 for a purpose which will be more fully de- -
scribed later. oo . ‘
“The conical portion 92 of the member 90 is
provided with a plurality of perforations for
supplying air to the products of combustion in

. the combustion zone. In this modification as in

the others previously described, the conical por- .
tion serves to deflect the hot products of com-~

- bustion into the- relatively narrow passage pro-

vided between casing 70 and-the cylindrical por-

- tion 81 of member 80. This, as will be obvious, '

increases the transfer ofvheat from the hot prod-

. lects of combustion to the exterlor of the casing.

In the preceding paragraph the annular pas-
sage provided hetween the casing 70 and the ¢y-
lindrical portion 81 of the member 90 was Te- -
ferred to as relatively narrow. This refers to
the width of the annular passage as measured"

' between & point on the wall of the casing 10 to

the nearest point on the wall of the cylindrical
portion 81, and this width is narrow as com-
pared to the width ‘of the cylindrical portibn

_81. By making this annulir passage relatively

narrow, the hot products of combustion -are
‘spread out in a relatively thin layer, so that heat

-transfer outwardly through the wall of the cas-
" ing 70 to the space and inwardly through the
_cylindrical pertion 81 to the air contained there-

in is substentially increased. At the same time.
& measurable restriction to.flow of the hot prod-
ucts of combustion is afforded by reason of the

" aforesaid 'rela.tivp narrowness of the annular pas-

sage. It will be appreciated that the precise -
proportions illustrated in the figures -(Figures

2 and 4, as well as ‘Figure 5) need not be fol- ..
lowed, and improved results will be obtained even
though the annular passage referred to is con-
siderably wider. However, it is desirable in all

. cases to provide the central tubular portion 91

of the member 90 of very substantial width, so
as to provide a substantial area for transfer of
heat from the annular passage to the interior of
the cylindrical portion 81.. It is this transfer of
heat and the resultant heating of the air con-

58 tained within the cylindrical portion 81 which
" 81 between the same and the interior of the wall

‘causes convection therein in 8 manner to cause
the heated air to pass upwardly through the .
open end thereof into the space being heated. :

The fire pot 16 is supported by the plate .12
so that the passage 80 defined by the central

_or interior condult 19 registers with the central
" aperture T4 in the plate 73. As a result of this,

air will be drawn by convection through the pas-
sage 80. In this modification the conical mem-
ber 92 differs from those previously described in
that 1t termingtes at its lower end in an aper- -
ture 88. - Air drawn upwardly through passage
80 enters through the aperture 88 into the coni-

_ cal portion of the member 90 and some of this -
“air i3 drawn outwardly by the natiral drafts

created through apertures 95 and supplied- to.
the combustible material in the combustion zone.
This air it will be noted is substantially nreheat-
ed by its passage through the conduit 79 and is.
additionally preheated by its passage through t
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aperfures 95, since the conical ~portion 92 of the
member 90 will be heated to high temperature
by the combustion, :

In this modification the air supplied through
the passage 80 and into the interior of the mem-.

ber 90 is more than is required to supply. com-
bustion air through the aperture 95. A substan-
tial amount of air will continue upwardly through
- the cylindrical portion 81 where it will be sub-
stantially heated and will pass into the space

~ being heated through' the top openings 94 previ-

“ously referred to. ]

" In Fig. 7 I have illustrated an air supply. con-
ttol means which corresponds to that shown at
32, 33, in Fig. 2. In the embodiment shown in
- Pg. 1, however, provision is made for vertical
adjustment of the air control member, in order
to cooperate with an adjustable unit, such as dis-
.closed in Fig. 3. For this purpose, a vertically
elongated aperture 11 is provided in the.outer
casing of the heater unit. A correspondingly
curved plate 12 is secured over the aperture Tt

and vertical adjustment of the plate T2 is pro- -

“vided. - For this purpose elongated tabs 12 pro-

“ject upwardly and downwardly from the plate

" 12 and the tabs are provided with vertically elon-
gated slots 74. Suitable securing means such
for example as clamping bolts 15, are provided,
and these are adapted to be threaded into tapped

. holes in the casing and to clamp the plate 12
in vertically adjusted position. : :

~ The plate 12 is provided with a generally:tri-
angular aperture 16 which in all positions of ad-

| justment is adapted to register with a portion

of the .aperture .7l previously referred to. The’
‘plate 12 is also provided with flanges 11 which

are bent to provide a slideway for the slidable
draft -controlled member 18, The draft control
_member 18 is. provided with triangular aperture
18 and with a button 78’ for the purpose of
moving the member 18 horizontally in the arcu-
" ate slides defined by the flanges 71. It will be

apparent .that in the position- shown the air

supply to the interior of the unit is prevented,
since the aperture 19 is out of registry with the
. conduit connecting the aperture 16 with the in-

t

terior of the unit.

It will be understood that except for the pro-

vision for vertical adjustment illustrated in Fig. -

7, the air supply control parts illustrated in Figs.
1 and 2 may be and preferably -are identical
with that shown in Fig. 7.

Essentially, “the modifications. described all

show a combustion and circulation controlling
member which is adapted to direct ‘the hot prod-
ucts of combustion into restricted passages where
they will be in intimate contact with the heating
.surfaces of the heating unit. “In addition, all
of the embodiments disclosed show means for
introducing air into the combustion Zone at the
_-point where the additional combustion air may

be most efficiently -utilized. “This air it-should
beé noted in all cases is supplied in effect at the
interior of the ‘flame, other. sources supplying
air to the exterlor of the flame. This air which
is supplied to the interior of the flame at the
point where it may be most efficiently utilized

is in all cases substantially preheated with the .

‘result that she efficiericy of combustion: is- sub-
stantially increased. While in certain modifica-
tions for convenience I have illustrated a par-
* ticular embodiment of my invention in combina-

tion with a.particular burner, as for example &
. wiek type burner in-Fig. 2, it is to be distinctly

understood that my invention is mot to be re-

2,267,631,

" stricted to the use of any particular type. of
purner but instead is'to include the use of any
burner which is adaptable therefor, as will be
readily understood by those skilled in the art.

5 .The foregoing detailed description has been
given for clearness of understanding only, and
no unnecessary limitations should be understood
therefrom, but the appended claims should be

\\gonstrued as broadly as permissible in view of

10 'the prior art.

What I claim as my invention is:

1. A heater comprising a casing, a burner at
the base of sald casing, a vertical conduit ex-
tending through said burner and casing, and

15 defining an arnnular passage with the walls of
said casing, said casing and: conduit both being
of substantial diameter, so that said annular
passage -Is narrow as compared to the width of
said conduit, said conduit being perforated in

20 the combustion zone, wheréby air circulating up-
ward through said conduit is 'in part emitted
through the perforations into the zone of com-
bustion, and in part is discharged in heated
condition from the upper end of said conduit.

25. 2. A heater comprising a casing, a burner at

* the base of sald casing, a’/vertical conduit ex-
tending through said burner and casing, and. de-
fining & narrow annular passage with the walls
of said casing, said conduit being upwardly and

30. gutwardly tapered and perforated in the com-

bustion zone, whereby air circulating upward
-/ through said conduit is in part emitted through
the perforations into the zone of combustion,
and in part is discharged in heated condition
356" from the upper end of said conduit. .
* 3. A heater comprising a casing, a burner at
the base of said casing, a vertical condult ex-
tending through said burner and casing, and
defining a narrow snnular passage with the walls
40 of said casing, said conduit being' perforated in
the combustion. zone, Whereby air circulating
~ upward through said conduit is in part emitted
through the perforations into thé zone of com-
bustion, and in part is discharged in heated
45 oondition from the upper end of said conduit, -
said narrow annular passage having a vent for
emitting the products of combustion. ' -
4. A heater, comprising a casing having a lower
_combustion space, an air suoply member located
60 centrally in said space and having the form of a
" hollow inverted, closely perforated .cone, a tub-
_ular heat exchange element above said combus-
. tion space open at the top and defining a central
air heating space communicating with the in-
85 terior of said air supply member, sald tubular
member being of substantial height to establish a
" positive draft through said combustion space,’s "
conduit connecting the bottom of said air supply
“-member, whereby air is drawn into said air sup-
60 ply member by convection, a portion of such air
_ iz drawn through the perforations in said air sup-
ply member outwardly into the combustion space,
~ and the balance of said air rises by convection
‘through said heat exchange element into the
65 space to be heated. S :
" 5. The heater as defined in claim 4, in which .
~ said conduit extends downwardly from said air
supply member and opens to atmosphere at the
bottom of said casing. . - RN
70 6. A heater comprising a casing having a lower-
" combustion space, an air supply member located
‘centrally in said space and having the form of &
hollow inverted, closely perforated cone; a tubular
heat exchange element above sald combustion’
15 space open at the top and defining a central air

~
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heating space communicating with the interior of
said air supply member, said tubular member be-
‘Ing of substantial height to establish & positive
draft through said combustion space, an annular
fire pot in the bottom of said casing providing a

conduit-connecting to atmosphere therethrough, -

said air supply member being open at its bottom
and communicating with said conduit.

7. A heater comprising a casing having a lower
combustion space, an air supply member located
centrally in said space and having the form of a
hollow inverted, closely perforated cone, & tubular
heat exchange element above said combustion

5

atmosphere at a point substantially below the
. open top thereof, '

11. A casing having a Jower combustion space

therein, a tubular member in said casing extend-

. Ing from the top thereof to g point within said

- combustion space, said member being of substan-

10

Space open at the top and defining a central air

heating space communicating with the interior
of said air supply member, said tubular member
- ‘being of substantial height to establish a positive
 draft through said combustion space, an annular
~fire pot-in the bottom of said casing spaced in-
wardly from the sides of said casing and being
.apertured for admission of air, and providing a

20

conduit connecting to atmosphere therethrough, -

said air supply member being open at its bottom
and communicating with said conduit, © -

8. As an article of manufacture, a unit for in-
sertion into a heater casing, said unit comprising
an open. topped hollow cylindrical . portion
adapted-to be suspended from the top of a heater
casing and to open to atmosphere at its top, and
8 lowermost conically tapered portion communi-

cating with said cylindrical portion, said tapered’

portion being perforated, sald unit being aper-

30

tured below the open top of said cylindrical por- .

tion for connection with a conduit leading to at-
mosphere, - . o S

8. A casing having a lower combustion space
therein, a tubular member in said casing extend-
‘ing from the top thereof to & point within said
combustion space, said member being of substan-
tial size to define with said casing an annular
passage for products of combustion which is nar-

" row &s compared to the width of said member,

said member being open to atmosphere at its top,
said meniber being provided with apertures ad-
Jacent its lower end to provide for passage of air
- outwardly therefrom into the combustion space,
sald member being connected to atmosphere at a
point ‘substantially below the open top thereof.
~10. A casing having a lower combustion space
therein, a hollow member in said casing extend-
-ing from the top thereof to a point within said
- combustion space, said member being of substan-
tial size to define with said casing a relatively
restricted, annular passage for products of com-
bustion, said member being open to atmosphere
- -at its top, said member being provided with aper-
tures adjacent its lower end to provide for pas-
. sage of air outwardly therefrom into .the com-
. bustion space, said member being connected to
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tlal size to define with said casing an annular
passage for products of combustion which is nar-
row as compared to the width of said member,
said member being open to atmosphere at its top,
said member being provided with apertures ad- )
jacent its lower end to provide for passage of air
outwardly therefrom into the combustion space,
and a conduit connected directly to the lower
portion of said member and opening to atmos-
phere. ) )

12. A heater comprising a casing ‘having a
lower combustion space, a distributor member
located centrally in said space and having a tub-
ular upper portioh defining with said casing an’
annular passage for products of combustion, said
tubular ypper portion being open at its top to
provide for escape of warmed air, said distributor

- member having a lower portion located in the
combustion space and provided with apertures
-therethrough, air supply means connecting said
distributor member to atmosphere at a point sub-
‘stantially below the open top of said distributor
member, said annular passage being of substan-
‘tial height and the parts being constructed and
arranged whereby alr admitted through said air
supply means in part-is drawn into said combus-
tion space through said apertures and in part .
flows upwardly by convection and is discharged
through the open top of said tubular portion of .

- saild distributor member.
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13. A heating unit comprising a casing having
a lowér combustion space therein, a hollow mem--
ber in said casing having a tubular upper portion
of relatively large size defining with sald casing

. 8n annular passage for products of combustion,
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. said member having a lower portion located in
said combustion space, said lower portion being
downwardly and inwardly tapered and provided
with a plurality of apertures, the tubular upper

" ‘portion of said member being open to atmosphere
. at-its top, an air inlet conduit communicating
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with the interior of said member substantially
below the open top thereof, said casing having a
flue connection adjacent the top thereof, the
parts being constructed and arranged such that
air flowing. into sald member through said con-
duit divides and some of said air enters said com-
bustion space through said apertures, and the
rest of said air flows upwardly through the tub-
ular upper portion of said member, where it is
heated, and is discharged through the open top

thereof. .
: " JESSE ELMER MARTIN, -




