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12 Claims.

This invention relates to heaters and more par-
ticularly to heaters for supplying hot gases for
industrial uses. : :

) An object of the invention is to provide & light-
5 weight, inexpensive, convenient, efficient and de-
pendable heater of the above type. :

Various other objects and advantages will be
apparent as the nature of the invention is more
fully disclosed.

10 A feature of the invention consists in the elimi-

nation of refractory material from the combus~

‘tion chamber with a consequent reduction in both

the cost and the weight of the unit, .
Another festure consists in the arrangement of
15 the various parts to prevent dissipation and waste

" of heat. | .

 Another featiire consists in the arrangement of
the burner and combustion chamber so as to pre-
. vent the flame from being extinguished by a sud-
.90 den draft.

Another feature consists in the provisioh of sup-

porting means for the combustion chamber by
which it is spaced from the various ducts so as
to eliminate direct transfer of heat.

Other features consist In the various details
of construction and combinations of parts here-
inafter more fully set forth.

Although the novel features which are believed
to be characteristic of this invention will be more

30 particularly pointed out in the claims appended
hereto, the invention itself, as to its objects and
advantages and the manner of its operation, may
be better understood by referring to the follow-
ing description taken in connection with the ac-

35 companying drawing in which one embodiment
of the invention has been set forth for purposes
of illustration.

In the drawing: ,
Fig. 1 is a horizontal section through a heater

40 embodying the present invention; '

25

Fig. 2 is a vertical section teken on the line '

2—2 of Fig. 1; and

Fig. 3 is a transverse section taken on the line .

. 3—3 of Fig. 1. )
In the following description and in the claims,

certain specific terms are used for convenience in -

referring to various details of the invention. It
is to be understood, however, that these terms

o. are to be given as broad an interpretation as the
state of the art will permit.

Referring to the drawing more in detail, the
heater is shown as comprising a cylindrical wall 9
forming a central, elongated heating chamber Y

55 through which the hot gases are passed in & man-

(C1. 168—17) .

ner to be described. The heating chamber i6
communicates at its intake end with a pipe I
through which recirculated hot gases or other in-
take gases such as air may be supplied. The other
end 12 of the heating chamber 10 is open for the
discharge of the heated gases.

A casing 15 surrounds the wall 9 of the heating -

chamber 10 and is spaced therefrom to provide
an air duct 16 through which air or other gases to
be heated are passed.  The casing {6 is provided

“with an open end 18’ and at its other end com- -

municates with a tapered mixing chamber {8 hav-
ing 2 discharge port i9. The mixing chamber 18
and the discharge port 19 are preferably co-
axial with the open end {2 of the heating cham-
ber 10 and receive gases both from the heating
chamber 16 and from the air duct i6. The dis-
charge port 18 of the mixing chamber: {8 com-
municates with the intake 20 of a fan or blower
21 having a housing 26 provided with a discharge
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port 22 communicating with a pipe 28 which leads .

. the products of combustion to a furnsce or other

- space to be heated. The blower 2{ may be oper-
ated from g suitable source of power by means
of a belt pulley 24 mounted upon a shaft 25 which
is journalled in the housing 28 of the blower.

A housing 30 surrounds the casing {5 and is
spaced therefrom to provide an air duct 84. The
end 32 of the housing 38 which is adjacent the
end 6 of the casing 15 is closed so that the air
is caused to pass through the ducts 31 and {6 in
the direction indicated by the arrows.. The open
end 33 of the housing 30 may be provided with an
aperture plate 36 having a plurality of apertures
35 through which the air is drawn. A second sim-
jlar aperture plate 38 may be secured in align-
ment with the aperture plate 34 and may be ad-
justed as by screws 371 and elongated slots 38 so
as to vary the effective opening of the
apertures. ) SR

It is to be noted that the open end 33 of thé
housing 30 is arranged so that the air is drawn
into the duct 3§ over the fan or blower 2§ and
serves to cool the same as it passes on its way to
the heater. The housing 30 may be supported in
any convenient manner as by brackets 48, and the
casing 1§ and the wall 8 may be suitably sup-
ported by said housing,

One or more combustion chambers
diagonally through the housing 38, the casing (5
and the walls of the heating chamber 8. The
combustion chambers may be spaced as desired
around the heating chamber. In the embodiment
shown there are two combustion chambers lo-

!

various |

41 extend ;
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cated on opposite sides of the heating chamber
near one end thereof. The combustion chambers
41 are formed of metal and do not contain any
refractory material. At their inner ends they are
of a size adapted to pass the required amount of
air for combustion. They are tapered outwardly
and are of greater cross sectional area near the
burners so as to reduce the air velocity at the
burners for preventing flare back or blowing out
of the flame.
wall 9 are provided with apertures 42 around each
combustion chamber 41, which apertures are suffi-
ciently large to provide an air space for the pas-
sage of air around said combustion chambér and

5 to prevent the combustion chamber from contact-

" Ing with the metal walls of the heater.
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Each combustion chamber may be supported by
& plurality of spaced lugs 48 which are secured
to the housing 30. The combustion chamber 41
may either rest upon or be secured to said lugs.
The lugs form the only mechanical connection
between the combustion chamber and the other
metal parts of the heater and thereby reduce the
heat transfer from the combustion chamber and
provide for independent expansion of the combus-
tion chamber. A tubular member 44 may be se-
cured to the housing 30 and may surround the
projecting portion of each combustion chamber
41, being spaced therefrom to provide a duct 45
through which air for cooling the combustion
chamber may pass. Radial baffles 48 may be se-
cured to the combustion chambers &1 to extend
partly over the duct 45 so as to separate the air
streams within and without the combustion

° chamber and to minimize the disturbance of the

flame by air being drawn into the ducts 45. A
burner 46 is inserted in the open end of each

combustion chamber 41 and may be supported by

convenient means, such . as, brackets 41. The
burners 46 are adapted to burn gaseous or liquid

. fuel, preferably under pressure sufficient to cause
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the flame to project a substantial distance beyond
the tip of the burner. ‘The open end of the com-
bustion chamber provides an air duct around the
burner 46 in which air for combustion is drawn.

In the operation of this device, suction is ere-
ated by the blower 21 which draws air through the
combustion chambers 41 and through the ducts
45 and apertures 42 around the exterior of the
combustion chambers. - The blower also draws air
or hot gases through the pipe 11 and into and
through the heating chamber {0 to the mixing
chamber 18, which gases are mingled with the
products of combustion received from the combus-
tion chambers 41. At the same time air is drawn
through the apertures 35 and the ducts 31 and
16 into the mixing chamber 18 where it is mixed
with the hot gases from the heating chamber 10,

The air for supporting combustion passes
through the combustion chambers and is dis-
charged into the heating chamber. . The burners
are located in the open end of the combustion
chambers where the air velocity is the lowest.

Hence, the tendency of the flame to blow out, or

flare back, is minimized. The temperature of the
flame is sufficient to heat the walls of the combus-
tion chambers to radiance. This heat, however, is
prevented from being transferred to the other
metal parts of the heater by reason of the spacing
of the combustion chambers therefrom and by the
cold air which is drawn through the duct 45 and
around the exterior of the combustion chambers.

In certain instances the pipe {§ may be omitted

and cold air admitted directly to the heating °

The housing 30, casing 15§ and.
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chamber 10. The pipe 11 may be used when de-
sired to recirculate hot air from the oven or other
space being heated through the heater.

The cold air which is drawn Into the ducts 3i
and 16 serves to cool the casing and to prevent
dissipation of heat therefrom. The cold air
drawn over the casing of the blower 21 operates as
& cooling medium therefor. - The air is preheated
to some extent during its passage through ducts
31 and 18 and enters the mixing chamber (8 at
an elevated temperature. By controlling the rel-
ative quantity of air admitted through the aper-

" tures 36 and the quantity of hot gases admitted

through the pipe 11, the operation of the device
may be varied as desired. Suitable means not
shown may also be provided for controlling the

rate of combustion in the combustion chambers -

The above heater serves to produce hot gases
and to deliver the same at any desired velocity
to the space to be heated. The apparatus is com-
paratively light because of the absence of refrac-
tory material and may be readily and cheaply in-
stalled in any desired location. The particular

cooling means employed prevents the burning out

of the metal walls of the combustion chamber
and at the same time serves to preheat the air
prior to Introduction thereof into the mixing
chamber. The tapered combustion chambers
provide a hot metal wall on which the flame im-
pinges. This feature assists in obtaining com-
plete combustion. The entire device is efficient
because of the use of all available heat and the
prevention of heat loss through the walls. The
metal combustion chamber has a practically in-
definite life and at the same time reduces the
weight and cost of the device.

Obviously, various types of suction means may
be employed or in some instances the blower may
be omitted and the device operated by natural
or forced draft or the blower may be connected
to provide pressure instead of suction. A pre-
ferred embodiment has been described for pur-
poses of illustration only.

Although one embodiment of the invention has
been described in detall, it is obvious that various
changes and modifications may be made therein
as will be apparent to a person skilled in the art.
Hence the scope of the invention is to be limited
only in accordance with the following claims
when interpreted in view of the prior art.

I claim:

1. A heater for supplying hot gases compris-
ing an elongated heating chamber having intake
and discharge openings at opposite ends, an open
ended combustion chamber having metal walls
extending through the side walls of said heating
chamber and spaced therefrom to provide an air
duct around the combustion chamber walls, a
burner located in the open end of said combustion
chamber to direct a flame therein and means to
draw heated gases through said heating chamber,
air for combustion through the open ended com-
bustion chamber and air for cooling through the
air duct around said combustion chamber.

2. A heater for supplying hot gases comprising
an elongated heating chamber having intake and
discharge openings at opposite ends, an open
ended combustion chamber having metal walls
extending through the side walls of said heating
chamber, said combustion chamber being inclined
to the axis of said heating chamber in the direc-
tion of gas flow and’being spaced from the walls
of said heating chamber to provide an air duct
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around the combustion chamber walls, & burner
located in the open end of said combustion cham-
ber to direct a flameé therein and means to draw
heated gases through said heating chamber, air
for combustion through the open ended combus-
tion chamber and air for cooling through the air

_ duct aroungd said combustion- chamber.
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3.. A heater for supplying hot gases comprising
an elongated heating chamber having intake and
discharge openings -at opposite ends,” an open
ended combustion chamber having metal walls
extending through the side walls of said heating

chamber and spaced . therefrom to-provide an

air duct around the combustion chamber walls, a

burner located in the open end of seid combus-

tion chamber to direct a flame therein and means
communicating with said. heating chamber to
draw heated gases,through said heating cham-
ber, air for combustion through the open ended
combustion chamber and air for cooling through
the air duect around said combustion chamber,
said combustion chamber being tapered inward-
1y so that the inner end limits the quantity of
air passed therethrough and the velocity of the
air is reduced opposite the burner to prevent dis-
turbance of the flame. _

4, A heater for supplying hot gases comprising
an elongated heating chamber having intake and
discharge openings at opposite ends, & tapered
open ended combustion chamber having metal

walls extending through the side walls of said -

heating chamber and spaced therefrom to pro-
vide an air duct around the combustion cham-
ber walls, a burner located in the open end of said

combustion chamber to direct a flame therein, &

suction blower communicating with the discharge
end of said heating chamber to draw heated gases
through said heating chamber and to draw air for
combustion through the open ended combustion
chamber and alr for cooling through the airduct
around said combustion chamber and members

forming s pair of concentric &air ducts around .

said heating chamber, one of said ducts having
an open end adjacent said blower arranged so
that the cool alr is drawn over the blower on its
way to sald duct, said ducts intercommunicating

so that said air is drawn over said blower through-

the outer duct and thence in the reverse direc-
tion through the inner duct.
5. A heater for supplying hot gases comprising

an elongated heating chamber having air intake’

and discharge openings at opposite ends, a suc-
tion blower communicating with the discharge
opening, a combustion chamber communicating
with said heating chamber and adapted to supply

hot combustion gases thereto and members form- .

ing a pair of communicating concentric air ducts
around said heating chamber through which air
passes successively in opposite directions, the
inner duct terminating in 2 position to discharge
air to said blower and the outer duct having its
intake opening in a position to draw cold air
over the blower housing on its way to said duct.

6. A heater for supplying hot gases comprising
an elongated heating chamber having air intake
and discharge openings at opposite ends, a com-
bustion chamber communicating with said heat-
ing chamber to supply hot combustion gases
thereto, a mixing chamber communicating with
said discharge opening to receive the hot gases
from said heating chamber, a suction blower
communicating - with said mixing - chamber to
draw the hot gases therefrom, and members dis-
posed around said heafing chamber and forming
a pair of concentric air ducts through which air

3

“flows successively in opposlté dh'ecf,ions, the outer

duct having an air intake opening located to draw
air over said blower, the inner duct discharging
to sald mixing chamber, whereby the air from
said ducts is mixed with the heated gases received
from said heating chamber, before passing to
said suction blower. .

7. A heater for supplying hot gases comprising
an elongated heating chamber having inlet and
discharge ports, members around said heating
‘chamber forming a pair of concentric air ducts
through which air is drawn successively in oppo-
site directions for extracting heat from the walls
of said heating chamber, the inner duct having
a discharge port adjacent the discharge port of
said heating chamber, an open ended combustion

10

chamber extending through sald members and

through the side wall of said heating chamber
and spaced therefrom to provide an air passage

" around the outer surface of ‘said combustion

chamber, a burner located in the open end of
said combustion chamber and hlower means com-
municating with said heating chamber, inner
duct and combustion chamber to pass hot gases
through said heating chamber, air for cooling the

walls of said heating chamber throtugh said ducts, .

air for combustion through said combustion
chamber and air for cooling the walls of said

-combustion chamber throligh the air passage

around said walls. ;

‘8. A heater for supplying hot gases compris-
ing an elongated heating chamber having inlet
and discharge ports, members around said heat-
ing chamber forming a pair of concentric air
ducts through which air is drawn successively in

opposite directions for extracting heat from. the-
-walls of said heating chamber, a mixing cham-

ber receiving gases from said heating chamber
and from said ducts, an open ended, combustion
chamber extending through said members and’

through the side wall of said heating chamber
and separated therefrom to provide an air pas-

sage around the outer surface of saild combus-

_tion chamber, & burner located in the open end

of said combustion chamber and means com-
municating with sald mixing chamber, inner
duct and combustion chamber to pass hot gases
through said heating chamber, air for cooling the
walls of said heating chamber through said ducts,
air for combustion through sald combustion
chamber and air for cooling the walls of said
combustion -chamber through the air passage
around seid walls, said combustion chamber

being tapered so that the quantity of air is limited .
by the cross-sectional area of its inner end and ¢
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the air velocity is reduced at the outer end -

opposite the burner.

9. A heater for supplying hot gases comprising .

an elongated heating chamber, an open ended
combustion chamber extending through the side
walls of said heating chamber and spaced there-

" from to provide an air duct around the outer

surface of said combustion chamber, a mixing
chamber communicating with said heating cham-
ber and adapted to receive hot gases therefrom,
members disposed around said combustion cham-
ber and forming a pair of concentric air ducts

thirough which air flows successively in opposite

directions, on its way to said mixing chamber,
and a suction blower communicating with said
mixing chamber 'to draw- combustion gases
through said combustion chamber; gases for heat-

60

ing through said heating chambet and air through .

all of said ducts into said mixing chamber, the -
75

outer concentric duct having an intake opening
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located to draw air over sald blower on its way

to said duct. .
10. A heater for supplying hot gases compris-
ing an elongated heating chamber, means to
& supply gases thereto for heating an open ended
combustion chamber extending through the side
walls of said heating chamber to supply hot gases
thereto, spaced lugs supporting sald combustion
: chamber in spaced relationship with said side
10 walls to provide an air duct around the outer sur-
face of said combustion chamber and to prevent
direct transfer of heat to sald walls, & mixing
chamber communicating with sald heating cham-
ber and adapted to receive hot gases therefrom,
15 members disposed around said combustion cham-
 ber and forming a pair of concentric alr ducts
through which air flows successively in opposite
directions, on its way to said mixing chamber,
and a suction blower communicating with said
20 mixing chamber to draw combustion gases
through said combustion chamber, gases for
heating through said heating chamber and air
through all of said ducts into said mixing cham-
ber, the outer concentric duct having an intake
25 opening located to draw air over said blower on it.s

way to said duct.

11. A heater for supplying hot gases compris-
ing an elongated heating chamber, means to sup-
~ ply gases thereto for heating a suction blower
30 adapted to draw the hot gases therefrom, mem-
bers disposed around said heating chamber and
forming a pair of conceniric air ducts through
which air flows successively in opposite directions,
for extracting heat from the walls of said heat-
35 ing chamber, an open ended combustion chamber

2,077,048

extending through the side walls of sald heating
chamber to supply hot gases thereto, sald com-
bustion chamber being spaced from said side
walls to provide an air passage around the outer
surface of said combustion chamber through
which air is drawn by sald suction blower, & cas-
ing around the projecting portion of said com-
bustion chamber forming therewith an air duct,
spaced lugs supporting said combustion chamber
out of contact with the walls of said heating
chamber and & burner located in the open end
of saild combustion chamber in a position to

" direct & flame" therein,

12. A heater for supplying hot gases compris-
ing an elongated heating chamber having inlet
port to receive gases for heating and a discharge
port for the hot gases, members around said heat-
ing chamber forming a pair of concentric air
ducts through which air is drawn successively in
opposite directions for extracting heat from the

walls of said heating chamber, the outer duct’

having an adjustable inlet port comprising a
pair of relatively movable aperture plates, an
open ended combustion chamber extending
through said members and through the wall of
said heating chamber to supply hot gases thereto,
a burner located in the open end of said combus-'
tion chamber and a suction blower associated
with said heating chamber adapted to draw hot
gases through said heating chamber, air for cool-
ing the walls of said heatéd chamber through
said ducts and air for combustion through said
combustion chamber.

CHARLES L. GEHNRICH.
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