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FLUID FUEL BURNER

William 8. Gordon, Jr., North Tonawanda, N, v.,
assignor to Roberts-Gordon Appliance Corno-
ration, Buffalo, N. Y.

Application December 18, 1936, Serial No.

116,590

15 Claims. (CL 158—99)

This invention relates to improvements in fluid

fuel burners.

Solid fuel, it has been customary to provide g
burner having a number of orifices arranged ad-
Jacent to the walls of the combustion chamber of
fire pot for the purpose of transmitting heat
efficiently to such walls. In accordance with
this invention, I provide a burner which may be
arranged approximately in the middle of 8 com-
bustion chamber, and which 1s constructed to
deflect the products of combustion laterally
against the walls of the combustion chamber to
effect an efficient transfer of heat to such walls.

- It will be understood that my improved burner

65

may be used for other purposes than as a conver-
sion burner. - |

One of the objects of this invention is to pro-
vide a burner with novel Ineans for deflecting a
flame radially outward, Another object of this
invention is to provide a burner with novel means

o1 deflecting the flame radially outward against

& lateral surface which will become hot ang
radiate heat to the firepot walls. Another ob-
Ject is to provide g burner which is so con-
structed that it can readily be applied to fup-

haces or heaters having fire pots of different,

ent distances from the burner,

Another object of this invention is to pro-
vide a burner telescopically
arranged mixing tube whereby the burner can

simplified and improved construction in which

the use of relatively heavy*castings 18 eliminated,

and which is, consequently, easy to install or re-
move. Another object of this invention is to
provide a burner of high efficiency in which the
noises or explosions resulting from the turning

mainly in the primary cone of the fiame.
other object is to brovide a. burner of thigs type in

which the deflecting device is supported by means

of a rod or other supporting member extending

- vertically,

from the interior of the duct carrying the pri-
Mmary mixture through the primary cone of the
Hame, so that the Supporting member will not
be subjected to of the flame and wij
be cooled by the primary mixture Howing through

the duect Other objects of the invention wﬂl‘
appear from the following description and
claims |

In the accompanying drawings:

Fig. 1 is a sectional elevation of a fluid fuel

“burner embodying this Invention, showing the

 in a furnace or heater. |
Fig. 2 is an end elevation of the primary fuel
and air mixing device of the burner.

Fig. 3 is g sectional plan view thereof, on line

3—3, Fig. 1.

Fig. 4 is g Iragmentary section thereof, on line

4—4, Fig, 3.

Fg. 5 is an elevation of my improved burner
showing the same. removed from a furnace or
heater, gnd having a flame deflecting device of
slightly modified form. | |

Pig. 6 is g Iragmentary sectional elevation
showing g deflecting member of another modified
construction. |

Fig. 7 is a bottom Plan view of the déﬂecting

device shown in Fig, 5,
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fuel, it will be understood that the burner may

be used for other purposes If desired. I have
also illustrated the burner as used in connection
with gas, but other fuid fuels may be used, if
desired. | -

the burner is installed in
the tube or duct 10 extends
the duct is breferably provided st its
lower end with g, la.t'erally.eXtending arm {1 into
which a mixing tube 12 of abproximately Venturi
shape discharges fuel Preferably the larger or
Haring end of the mixing -tube is telescopically
arranged with reference to the arm ¢ of the
duct I8 and in the construction shown, the mix-
ing tube extends into the arm {{. This permits
adjustment of the gag receiving end of the mixing

Such a manner that

~tube with relation to the discharge end of the
can readily

duct {0 so that burners of this type
be insta,ued In different types and sizes of fyr-
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nections arranged

- preferably

naces and heaters, or with the fuel supply con-
the discharge end of the burner. : -

The mizing tube 12 may be of any suitable
or desired construction, that shown being pro-
vided at its receiving end with a bell-shaped
mouth i4 having a strap or bracket I8 secured
thereto which is provided with an externally
threaded nipple 16 secured to the bracket {§ and
extending coaxially with the mixing tube {2.
An air adjusting plate or disk' 17 is supported on
the threaded nipple 16 and cooperates with the
threads thereof in such a manner that by furn-
ing the plate or disk 17, it can be adiusted
toward or from the bell-shaped mouth 4 of the
mixing tube. A fuel discharge pipe 9 has a re-
duced portion 20 which extends through the
nipple 16 and from which a jet of fuel is dis-
charged into the mixing tube 12 so as to draw
in primary air through the bell-shaped mouth
14 of the mixing tube. A thorough mixing of
primary air with the fuel takes place during the
movement of the mixture in the tube 12 and
through the duct 10. |

The flow of fuel in the pipe
trolled by means of & valve 21 of any suitable
kind, which may be controlied by means of a
motor or valve actuating device generally indi-
cated at 22, the structure of which forms no
part of this invention. The receiving end of
the mixing tube and the pipe 19 may be arranged
in a housing 24 which extends into the ash pit

19 may be con-

¥or example, the housing 24 may extend through
the usual ash pit opening of a furnace or heater,
which opening 1s closed about the housing 24 by
means of & plate or partition 25. Air may be
admitted into the ash pit through suitable open-
' in the housing 24. 26 repre-
duct for carrying fuel to a
pilot burner generally designated at 27, which
may be of any suitable or desired form to pro-
ject a pilot flame to the fuel discharged from the
pipe or duct 10.

Air may be supplied to the discharge end of the
duct 10 in any suitable or desired manner and
the air is so directed with relation to

the discharge end of the duct {6 as to impinge

50

“almost at right angles against the jet of fuel or

primary mixture discharged irom the duct 10.
Air guide means of" any suitable or desired con-

. struction may be employed, and in the par-
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Ye spaced at a distance

ticular embodiment shown in the drawing, I have
provided an air directing housing' about the
duct (0, which may, ifor example, be supported

' jectior the duct

tending lower web
integrally therewith, this

‘with suitable apertures or holes 33 for admission

of air and near the outer portion of the lower
web or plate 32 an upwardly exiending enclos-

. ing wall or flange 34 Is provided. The air di-
recting housing also has a plurality of upwardly
which may also be

extending ribs or webs 39,
formed integrally therewith, and a plate 36 which
is preferably substantislly imperforate, may rest

upon the upper edges of the web 3% and on the

central cylindrical part or sleeve 31. The plate
36 is so proportioned that its outer edges will
from the outer wall Or
flange 34 of the air guiding housing,
quently, air entering from the ash pit B through

ot different distances from - deflected by ‘the lower

space between the outer: edges

. tion to the burner, and any other
~justably securing the deflector to

jet of

complete combustion will take place only at the
periphery or surface of the jet where the fuel

the- openings 33 in the bottom olate 32 will b2
“surface of the plate 36 to

"o r " - 4

flow outwardly and then upwardly through the

~ . er edges of the plate 38
ond the flange or wall 34, .Upon réaching this §

part of its path of travel, the air is deflected in-
wardly and horizontally or in a direction sub-
stantially at a right angle to the direction of
flow of the jet of fuel discharged by the duct
0. This may, for example, be accomplished by 10
means of a guide membper oOr plate 31 supported
on the upper edges of the flange 34 of the air
housing. This plate is of annular shape, being
provided with a central opening 38 of consid-
erably larger diameter than that of the duct 186,
and this opening is preferably arranged sub-
stantially concentric with the duct so that the
primary mixture or fuel discharged by the duct
together with the air delivered by the air guiding
or directing housing will fiow upwardly through
the opening 38. Since the plate 37 is subjected
to the heat of the flame, it is preferably made of
suitable refractory material, such for example as

18

a clay product. |

Tf the burner is employed in a furnace or %
heater, it is desirable that the fiame be deflected
outwardly into contact with the walls A of the
combustion chamber and when such a deflecting
of the flame is desired, I provide & deflecting
device 40 which may be in the form of a piate, 30

" and which will be located beyond the discharge

opening 38 in the member or plate 31. This
deflecting device may be supported in the posi-
tion shown in Fig. 1 in any s itable or desired
manner, and in the construction illustrated, 135
provide a supporting rod or member 41 which
may be mounted within the duct 10 in any suit-
able manner. In the particular construction
shown, the duct 10°71s provided at the lower
portion thereof with a lug oOr enlargement 42,
into which the lower end of the rod or support-
ing member 4f may enter to support this rod
approximately centrally within the duct 10. The
upper end of the rod may Dass through a lug or
hub portion 43 formed on the deflecting device or
plate 40. The upper end of the supporting mem-

45

ber or rod 41 is also provided with a series of

apertures 44 and a pin 45 may extend through
apertures in the lug or hub 43 and one of the
aperfures 44 for holding the deflecting device or
plate in the desired position with relation to the

discharge aperture 38 of the burner. ‘The lug

42 of the lower end of the duct i0 may also be
employed to cooperate with a pedestal 46 which
is secured to a suitable base 41 by means of which
the burner may be supported from the bottom
of the ash pit B. Any other suitable means for
supporting the rod or deflector support in rela-

means for ad-
| the support
may be provided.

"In the operation of the burner described, the
primary mixture or other fuel will begin
to burn at the discharge end of the duct 10, but

has become mixed with air from the air housing

24. The interior of the jet which contains either
fuel unmixed with air or a non-combustible pri-
mary mixture, will form within the flame a pri-
mary cone containing fuel which has not been
mixed with enough air to burn. This primary
cone will be deflected out of its truly conical

70

form by means of the deflecting device or plate

40. In Fig. 1, I have represented the primary 78
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Is not burning. Consequently,
be made of metal and will not
Or ‘excessively heated because

become corroded
of the fact that

The upper

15

the outer surface of

By means of
will be obvious that my improved burner is
capable of operating at widely different capaci-
ties, depending upon the amount of fuel supplied
to the same. If the burner is installed in g small
furnace or heater g reduced amount of gas or

- other fue] is supplied to the same, which results

in turn in the reduced velocity of the jet of fuel
mixture and flame S0 that the same will readily

large
walls of the combustion cham-
at a greater distance from the

size in which the
ber A are located

‘burner, the burner will also be required to op-

capacity and consequently, g
ft:_gel will be discharged into

products of combustion are .pProjected laterally
¢an further be controlled to spyit furnaces or
heaters of various kinds. The .
used successfully in connection with furnaces or
heaters having combustion chambers of rectan-
gular form, as well gs those in which _
bustion - chamber is of circular form, for the
reason that

1s deflected

chamber wall of & furngce or heater of rectan-

gular shape,

In order to Drevent air from passing to the

‘flame or into the combustion chamber of the -
through the gir Supply -

furnace or heater except,
housing, suitable means

primary cone or mass of fuel which
these parts may .

the consuucﬁon described, it

burner can be

the com-

the flame ang combustible mixture

10

| , ng 15
- 24 and the parts associated therewith can, con-

Sequently, be arranged at all times to extend only

to a limited extent beyond the exterior of the

furnace or heater and the burner can be centrally
- located with reference to the fire box regardless of

the position of the housing 24. The burner de-

- Scribed is also made of parts of relatively light

welght so that it is inexpensive to produce and
By bringing the air in

with reference to the jet of fuel discharged from

the duct 10, a thorough mixture of the secondary
alr with the primary mixtyre results, and further-

‘nore, this lateral impingement of air upon the

Hame above the discharge end of the duct 10,
which in turn results in an objectionable roaring
noise. The fuel jet discharged

starts burning at the edge of the duct 10 and the
burning is substantially noiseless. The usual ex-

Dlosion or popping noise frequently experienced in

burners of other types when the supply of fuel

is extinguished is totally absent with this burner,

for the reason that the fuel Supbly duct {0 is of

such construction that no large body of mixture of

fuel and air is contained within the duct and the
opening at the end of the duct is of the same
diameter as the duct

because of the lateral flow of Secondary air in the
housing, this housing as well as the ash pit ig kKept

cool and the heat taken up by the air in keeping )

from my burner
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 is of rectangular

" the plate will also

upon

relation to the burner may

4

these parts ¢ool increases the efficiency of the
burner. The heat and air flow in opposite direc-
tions, so that the cooler air is exposed to a‘lesser
amount of heat further from the flame and the

partly warmed air there is exposed to greater heat:.

‘*..!-u.""'-..

at the lower surface of the disk or plate 37, and
this counterflow principle
ing up of heat that would otherwise pass into the
space below the burner. | |

The deflecting plate 40 as illustrated in Figs. 1
to 5 is substantially flat but it will be understood
that this deflecting device may be of any other
suitable form. For example, in Fig. 6 & deflect-
ing plate 85 of modified form is shown which is

lightly concaved or dished on its lower face, and.

consequently, this construction deflects the iiame
and unburnt gases toward the plate 37 to a greater
extent than the flat plate 46, so that higher heat-
ing of and a larger amount of radiation from the
results. Still another form of heat de-
fiecting device is shown in Fig. 5, which 1is par-
when it is necessary to defiect
the flame to a greater extent than possible by
means of the metal deflecting plates 40 and 55
shown in the other drawings. When metal plates
are used for deflecting the
such plates must, of course, :
ance with the diameter of the deflected primary

cone or zone of unburnt gases of the 1lame. If this

plate is made of greater diameter and extends
into the oxidizing part of the flame, a rapid de-
terioration of those parts of the plate which are
subject to this action of the flame will result, and
he heated to a high tempera-

ture. Consequently, if a ereater lateral or radial

projection of the flame is necessary, the metal de-

flecting plate 80 may be supplemented or replaced
by a plate or disk 57 of refractory material, the
diameter of which may be greatersthan the diam-
oter of the deflecting plates &0 and 55, and which
will, consequently, cause the flame to be projected

‘radially to & egreater extent. By using a plate of

the plate will not be damaged
I have shown the
disk §1 in Fig. 5 as supported
a deflecting plate 58, but any other means
the refractory plate 57 in correct
be employed, if desired.

The deflecting plate or device may, of course, be
shaped in accordance with the shape of the jet
of fuel projected toward the deflecting device.

for mounting

In the accompanying drawings, the burner is

<hown with a fuel discharge end or opening of
substantially circular Cross section and, conse-
quently, a deflecting plate or device of substan-
tially circular cross section is desirable. If, how-
flame discharge opening of the burner
or other shape, the deflecting

" ‘device is preferably also of rectangular or other

80

65

70

shape corresponding in general fo the shape’ of
the fuel discharge opening of the burner and to
the extent of the outward projection of the flame
which may be desired. _

In Figs. 5 and 7, I have shown additional means
for controlling the manner in which the flame
may be projected by means of the deflector. In
this construction, the deflector plate 58 is pro-
vided on the lower surface thereof with dotwn-
wardly extending ribs 59 which change the course

of some of the gases impinging-on the deflector
plate. For example, when % round burner is
employed in & rectangular furnace, the flame can
the ribs 59 so that the
portions of the wall of the, combu§tlon chamber

ensures an efficient tak--

petween the parts.

-with reference

‘accuracy,

2,188,886

stantially as much heat and flame as those por=
tions of the wall located more closely to the burn-
er. The deflecting plate 58 with the downwardly
extending ribs 59 may, of course, be used with
or without the refractory plate bl.

The burner shown is formed in two parts, one

part being arranged wholly within the furnace or

heater and supported in the ash pit by the base TR

and the other part supported on the furnace wall

95 and including the air and fuel control valves or 10

devices and the Venturi-shaped mixing tube 2.
By providing_a telescopic connection in the ash
pit between the mixing tube 2 and the tubular
end {4, the two parts of the burner can be in-
stalled in furnaces of
two parts of the burner can be correctly located
to the furnace. The spacing of
the two parts at different distances to each other
is compensated for by the telescopic connection
_ The two parts of the tele-
scopic connection need not be fitted with great
since if there is any leak in the tele-

scopic joint, air from the ash pit will pass into

fiame, the diameter of
be limited in accord-

the pipe 1! and become mixed with the primary
mixture, and there is no tendency for gas to es-
cape through the telescopic connection, By lo-
cating the telescopic joint in the ash pit, any leak
ofair into the joint will not impsair the propor-
tion or ratio of air and fuel, since the air supplied

to the burner is controlled at the housing 24.

1 claim as my invention: -

1. A gas burner including an open~ended duct
for a mixture of primary air and gas, means for
supplying secondary air to the discharge end of
said duct for mixture with the primary mixture
discharged therefrom, said means including a sub-
stantially himperfora.te plate arranged adjacent to
the discharge end of said duct and extending out-

wardly about the same, and means arranged in

spaced relation to said plate and beyond the dis-

different sizes so that the 16

20

25

30

40

charge end of said duct for confining air flowing

to the flame adjacent to the upper face of said
plate. o

92 A burner including an open-ended duct
through which a jet of fuel is discharged, and a
plate arranged beyond the discharge end of said
duct and having an aperture through which flame
and fuel discharged by said duct pass, the lower
face of said plate serving to guide air toward the
discharge end of said duct for mixture with the
fuel and for cooling said plate, and & deflecting
member arranged beyond said duct and said plate

for deflecting flame toward the other face of

said plate.
3. A purner including an open-ended duct for
fuel, a member of refractory material arranged

B

b

beyond the discharge end of said duct and having

an aperture larger in diameter than said duct and
through which fuel from said duct may pass, and
o deflector arranged beyond said refractory mem-
ber against which fuel from said duct is dis-
charged and deflected backwardly against said
refractory member. | |

. 4. A burner including an open-ended duct for
fuel, a member arranged beyond the discharge
end of said duct and having an aperture of larger
diameter than said duct and through which fuel
from said duct may pass, & deflector arranged be-
yond said member against which fuel from sald
duct is discharged and deflected outwardly over
the outer face of said member, and means for
conducting air for mixture with the fuel along the
opposite face of said member to said aperture.

5. A burner including an open-ended duct for
fuel, a plate arranged beyond the discharge end

i

!
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- tending to

‘said duct, a
Irom said sleeve and spaced between sald web and

2,183,836
of larger

of said duct and having an aperture
diameter than and substantially coaXxially with

+

sald duct through which fuel discharged from said
beyond said plate and
aperture for deflecting
over the outer face of
for supplying air to the

duct may pass, a deflector
0i larger size than said

tuel and flame outwardly
sald plate, and means
tuel discharged from said duct, said means in-
cluding a second plate arranged in spaced rela-
tlon to‘the inner face of said first plate and ex-
sald duct for causing air to flow be-
tween said plates to the jet of fuel. R

6. A burner including & duct for the discharge

of fuel and an air

a plate extending outwardly from the discharge
end of said duct, and means cooperating with said

blate for causing air to flow outwardly along the
under face of said plate and then inwardly along
‘the upper face of said plate toward the discharge

end of said duct, said means being Spaced between
sald plate and the greater part of the flame to

- brotect said plate against excessive hest from

said Aame.

_ 1. A burner including a duct for discharging a
gulding device arranged

jet of fluid fuel, an air _
at the discharge ‘end of said duct and including a
Sleeve arranged about the discharge end of said
duct and supported thereby and extending length-
wise of said duct, a perforate web extending out-
wardly from said sleeve, an outer wall near the
periphery of said web and extending lengthwise
of said duct, a plate supported on said outer
wall and extending toward said jet and having a
central aperture substantially in alinement with
second plate extending outwardly

the inner face of said first mentioned plate, the

beriphery of said second plate being spaced from™
- sald outer wall, whereby air will flow between said

plates to said jets and around the periphery of
saild second plate. - | |

8. A burner including an oben-ended discharge

duct for'a jet of burning fuel,

of larger diameter than said duct, and a flame de-
flecting device arranged beyond said plate and ex-:
tending substantially parallel thereto and of ap=—-

face of said plate, and ‘an air passage deﬁned,
In part by the opposite

face of said plate.
9. A burner including an open-ended discharge
duct for a jet of burning fuel, a substantially fiat

. Dlate having s hole through which theé jet passes,

said plate extending about saig jet beyond the

discharge end of said duct and said hole being of

larger diameter than saig qduct, and a flame de-
Hlecting device arranged beyond said plate and
having a concave face directed toward said Jet

of said plate, and an sir passage defined in part

by the opposite face of said plate. |
10. A burner including an open-ended discharge

duct for g jet of burning fuel, g substantially flat

plate having g hole through which the jet passes,

sald plate extending shout said jet beyond the
discharge end of said duct and said hole being of

- larger diameter than said duct, and made of re-

| 'stantially parallel to

-heyond the discharge end
1ing a hole therein beyond
. terially larger - diameter
directing housing supported

at the discharge end of 'said duct and including tending outwardly from the d

‘deflecling said burning jet out
- Which it is projected by said duct and toward said
-membper, ° -

~ through which

sald jet and flame toward one face - charged, and g

1 to the same to form a re-
stricted passage between said plate and. said de-
flecting device through which flame may be dis-

- charged, a portion of said deflecting device ar-
cone of the flame being

ranged in the primary be
made of metal and the portion of said deflecting
device exposed to flame beyond said primary cone

being made of refractory materia].

11. A burner having an open-ended discharge
duct for g Jet of burning fuel, a plate arranged
of said duct and hav-
sald duct and of ma-
Ihan said duct and
through which said Jet passes, a second plate ex-
| ischarge end of
said duct and having a portion thereof which
is drranged in spaced relation to said first plate
and forms therewith an annular passage in which

- alr may flow toward said jet, and means for sup-
Dlying air to the outer portion of said annular pas-

sage. . | : | |
12. A -burner having an open-ended discharge

- duct for a jet of burning fuel, a plate arranged
‘beyond the discharge end of said duct and having
42 hole therein beyond said duct and of materially

larger diameter than said duct and through which
sald jet passes, a second plate extending outwardly
irom the discharge end of said duct and having g
portion thereof which is arranged in spaced rela-
tion to said first plate and forms therewith an an-
nular passage in which air may flow toward said
jet, means for supplying air to the outer portion
of said annular Dassage, and a deflector arranged
beyond said first plate and of larger size than the
hole therein to deflect said Jet in a direction sub-
stantially parallel to said plate. e

~ 13. A burner including g duct, the discharge

portion of which is of substantially uniform cross

“sectional area and ‘through which a jet of fuel is

discharged, a deflector arranged beyond the dis-
charge end of said duct approximately perpen-
dicular to the flow of fuel from said jet and which
deflects the flame into a plane substantially per-
pendicular to said jet, means for supplying air
to said jet, and means forming
sage for air and fuel adjacent

10

15

limiting the quantity of air supplied to sald fuel, -

said passage being of smaller transverse area than

the area of said ‘deflector,

14. A burner including an open-endeg duct
through which fuel is discharged in the form of a
solid jet, which, when ignited burns adjacent to
sald duct at the peripheral portion only of said

‘Jet, a member arranged about said jet of . fuel
-at a distance beyond the discharge end of said
- duct' and extending at an angle away from said

jet, and means arranged beyond said member for

including an ocpen-ended duct
a Jjet of combustible gas is dis-
member arranged around and he-
yond the discharge end of said duct and having
an aperture through which flame and gas dis-
charged by said duct pass, the inner face of said
member serving to guide air toward the discharge
end of said duct for mixture with the gas and for
cooling said member, and s deflecting member ar-

15. A burner

ranged beyond said duct and said first member
for deflecting flame to direct heat toward the other
face of said first member.

WILLIAM S. GORDON, Jx.

of the path in
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