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ners. and more

B L wi e
dnyention relatesito fuel hyrn
of the wariable ca-

pacity type. i
4RI applieation is; sentinuationsinypart of

"9?-,6,-\ 938‘1 i

Ay S iroxide: a de-

g s cim,ata;,fmd,aoa»,mrfner,ma&lys-_practical
Auedpurner: of, the. type abovesdndicated: ... .
to-mrovide: & fuel. burner

rapfbobher objget ise
Whieh is; syited, fon the efficient, combustion. of

Zuels;over.8 wide.range of: capacities, -

75 ARORET objeck s to provide a fuel burner of
ke, tyne: above indicated having-stability of ig-
itien, g :ﬁ@dweci;.eaipaeity;-;zu. [EER TR AT RITI .

- 24nother aliject s o provide a fue] burning sys-
r-t@m.vof-;&he'&y@g;a;&oie,indicated in which the fuel
o combustion. air are automatically controlled

Haundson for ymain taining optimumn eombustion
eonditiomsiat, different capagities; .

i tAnother.object, is
-exr:-for;household. heaters:which. may be operated
efficiently at; different-eapagities, .. o
-2:Variaus other. objects: and: advantages will be
‘apparent:as iite natare of the invention.is more
dwlly-diselosed, coim s o0 r. ey :

+ ‘Although W= ngvet features which are believed
to:be characteristic of this dnvention are pointed
out . morg; Hexticutarly :in ~the.iclaims appended
drereto; the .imvention iitself; witl be better under-
stood: by referring: tg the following. «deseription,
taken .in. connection: with - the accompanying
drawings,in which g specific.émbodiment thereof
Jhas been:set forih for ‘burposes: of illustration.
oInsthedrawingss ) oo o0 .

Fig..:l. 'sa-sideéﬂevation,,parﬂy in section, of
a fuel burner emhodying the present.invention;

. g, dsafrony elevation thereof; .

- Fig. 3-is.a:view similartoiPig. 1 illustrating a
diff¢rent: embodiment of: theiinvention;:
+- g, 4 i a front elevation: of the burner shown
in:Pig..3;and. - .o CHUIRETY e e
B i is,a,alnngitudinal“?section:through a burn-
er dlistrating g’ furthér émbodiment of the in-
vention. . iy fow ey LT e '

In the following description and in the claims
Certdin specifidterihs are used:for convenience
in referringto varieus: detHils: of the invention:
Fhese terms, however, ‘&re:to:be given as broad
an:interpretation. as' tha state of the art will
' Referring:to thedrawings more is detail, the in-
vention is shown as.applied toa furnace chamber
#-having a front wall i provided with g burner
opening 12 which; in the ‘embodiment«shown‘, is
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lined by an annular throas, me,‘ he: M. "ﬁae
&nnular member 14 is provided With radial arms

19 carrying & hub on which
adly- mounted. .. The bhafle. 7
adjusted position by suitable
sel screw 8. - . . . ¢

&:baflle 1113 slig-
Ay e, secured in
means; shown asa

A hollow shaft 19 is joprnalied for rotation. in
the hub 18, ‘The open-end, 20..0f -the shaft. .48
brojects into the byrner: opening . 2 .ang-carries
A 1an of the propeller ty :having hiades 21 gnd:s
houow, open ended .hub ﬁ Whighis secured fo.the
snaft 19 by suitablg means; sueh ag.q set screw.23.

The biades 2| are.-preferahly of the type adapt-
€d to produce o substantially uniform few. gf air
across the entire area. of the burneriopening, hay~
ing a forward surface #4.suited tobuild.up 4 Pogh-
tive air pressure, g, leaqing;cdge;ﬁ;ané;aﬂtra&ung
cdge 26. At 1east~ar~sup§tantialg‘pont&om otk
blades 24 extends forwardly of the-plane; of the
end 26 of the shaft 19; and;of: the epen-hub; 23,
for the.purpose to berdgacmhed,‘;, AR S TRV RI N

The blades 21 are:shown:as Dreyided-with ducts
21 communieating with the-intenior ofithe-hollow
shaft .19 and, having idisehargs iports +88ytocatet
in the forward surface: 24 of the Dhladas iwellin
advance of the trailing edze 26 thereos . KIS dein

The shaft t9 is driven by suitable nmeansishown
as an electric motor 88.mounteq uponia:pedesbal
31. . The:motor may. e connected by.aline-ag
to.a suitable current soup

Seaddmay hedontnolied
in. speed hy.suitabip Jueans, shown e al vamishle

Corent sannng gids ool IO e
eRded an. the Oppaisite side
of the motor 30 and:tarniesta: worm g7 Weshing
with & worm gear 38 which:drives. g wositive-dig-
placement bump 39 of suitable constructitu;:siich

The shaft (9 is ex

of operation thereofi;, [Fhe bump -39 secoives: bl
from. & supply. pipe 40

through a, discharge pjpg:sliimntml}edz@bsaaﬂamlxze
42 to a sypply bipe 43 which extends within the
hollow shaft 1§ .tg. a.point nedr ‘thexfopward dng
thereof.: Suitable sedling. means; nat Bhown, inay
be prevideg to nrevent.leakage ofifustbetween the
pipe 43 and the shaft 9. ;b un, LR YRS
-2 The.fuel passes out ef theu of the!
inte the hollow drive shaft19:and Aows thrisugh
the ducts 27 and the ports:28:to form a thinifilm
on the forward surfaces 24:of the blades 24 The
centrifugal force of the rotating fan causes the'oil
to flow outwardly through-'the ducts 27 for thé
above ‘purpose. The rotation of the fan blades
also causes a positive air pressure to be built up
on the forward surfaces 24 and'indutes a current

fy
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of air to flow through the burner opening {2
which is substantially uniform across the entire
area thereof. This air under pressure on the
surface of the fan blades mixes with the film of
fuel thereon to form & combustible mixture which
burns on the surface 24 of the blades to produce
a flame which extends from the surface of the
blades substantially helically through the burner
opening 12 and into the combustion chamber i0
of the furnace.
Puel may also
from the open end

be supplied to the fan blades
20 of the drive shaft 18.
The fuel which is thus discharged is thrown
outwardly by centrifugal force from the end of
the shaft and is picked up by the portion of
the surface of the fan blades which is positioned
forwardly of the plane of the end 20 of sald
drive shaft to assist in forming » film thereon.
It is to be understood that, if the shape of the
blades 1s such that the desired supply of fuel
may be obtained centrifugally from the end of
the drive shaft, the ducts 21 may be omitted.
In other instances it may be desirable to close
the end of the
ducts 21 for supplying fuel to
the blades or & plurality of such ducts may be
associated with each blade and spaced thereover.
Furthermore, the ducts 27 have been shown as
cast into blades merely for convenience. The
ducts may comprise separate supply plpes rotat-
ing with the blades and terminating in 8 posi-
tion to supply oil onto the forward surface
tnereof, as shown in Pig. 3 (to be described).
The supply of alr for combustion purposes
may be regulated by means of the bafle {1 8o
as to obtain the proper combustion conditions.
The bafile i1 may be mdjusted axially of the
hub 6 so as to vary the opening into the
purner throat {2, The air supply may also be
adjusted by varylng the alr pressure in a
plenum chamber, not shown, supplying air to
the burner throat or in the furnace itself.
After the above adjustment has been made
for presetting the combustion conditions, the
{nstantaneous supply of air is thereafter depend-
ent upon the gpeed of the burner tan. The
quantity of fuel supplied to the burner, being
dependent upon the speed of the pump 39, is
also proportional to the speed of rotation of the
burner fan. Consequently, by adjusting the
speed of the motor 26, both the air and fuel
supply to the burner may ve controlled in a
proportional manner 80 as to vary the operating
capacity of “the burner while maintaining pre-
determined optimum combustion ronditions at
all loads. k
It has been found that in & burner of the
above type the capacity may be varled over &
wide range without producing instabllity of
ignition. The burner, for example, may be
operated at full capacity or may be operated at
s reduced capacity, even as 1ow as half of the
full capacity while maintaining efficlent com-
pustion conditions and without any tendency
for the flame to become unstable. The burner
is accordingly adapted for variable loads and,
as applied to household use, may be used to
substantially continuous
thereby eliminate the undesir-
able effects produced by intermittent combustion.
The burner is not restricted to use in a fur-
nace but may be adapted to various other uses.
1¢ not confined by & burner throat or the like,
the flame, of course, tends to spread out in
the form of a cone Or disc. This, however,
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does not interfere with the stabllity of combus-
tion.

In the embodiment of the {nvention shown
in Figs. 3 and 4, the fan construction is generally
similar to that described above and correspond-
ing parts have been identified by similar refer-
ence numbers, In this e bodiment the end
30 of the shaft 18 i3 closed by a cap 80 and &
plurality of ducts 51 extend from the end of the
shatt 19 above the forward surface of the blades
2} adjacent the leading edge 26 thereof. These
ducts 51 are provided with openings 82 which
are shown as spaced therealong so B8 to supply
fuel over a substantial portion of the blade area.
The ducts BI supply fuel to the forward surface
of the fan blades for burning thereon. 1t is to
be understood, however, that the ducts may be
formed in the blades themselves as in Pig. 1 or
that the outside ducts 81 of Fig. 3 may be used
in the embodiment of Plg. 1 1f desired. The ducts
§1 should be positioned so &s not to interfere
with the fan action and may be made thin in
section. :

A rim 54 is shown in Figs. 3 and 4 as forming
a part of the fan casting and extending around
the periphery of the rotor beyond the ends of
the fan blades 21. The rim B4 extends forwardly
a substantial distance beyond the forward plane
of the fan blades. In the event that fuel is
thrown from the biades 21, this fuel impinges
against the inner surface of the rim 84 and burns
thereon. The operation is similar to that de-
scribed above except that the rim B84 causes
the flame to retain a gubstantially hellcal form.
This embodiment may be used in combination
with & furnace as shown or may be used inde-
pendently for other heating purposes inasmuch
as the shape of the burner throat is not relied
upon to control the flow of air for combustion.

In the embodiment shown In Fig. § the bene-
fical effects of the forms of both Figs. 1 and 3
are obtained. In this embodiment the construe-
tion is similar to that of Fig. 1 with the exception
that the blades 2ia are inclined forwardly be-
yond the plane of the end 20 of the hollow drive
shaft 18. This forward inclination of the blades
produces in the air flow & radial component to-
ward the axis and thereby nssists in malntaining
a concentrated flame. The forward Inclination
of the blades nlso provides & greater surface
forwardly of the plane of the end of the hollow
drive shaft and makes a larger blade area avail-
able for receiving fuel which is discharged cen-
trifugally from said shaft. This construction
also reduces the tendency for the fuel to be
thrown from the surface of the blades onto the
purner throat.

If desired, the blades 21 may be faced with &
refractory absorhent material, such as asbestos,
with suitable provision for discharging fuel from
the ducts 21 or from the end of the drive shaft
onto the asbestos facing. The fuel then forms
a film over the asbestos facing and burns thereon.
The refractory protects the metal of the blades
themselves and it may be renewed when neces-

sary.

In all of the above embodiments the baffle 11,
in addition to providing means for adjusting the
alr flow, also shields the motor 28 from the
radiant heat of the burner. It has been found
that the passage of &ir over the rapidly rotating
blades and over the radial arms 1§ serves to
cool the same and prevents the heat of the
furnace from injuring the blades or the metal
arms even when operating continuously,
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While the above burner is particularly designed
for use with liquid fuel, such as oil, it is to be
understood that in certain cases it may be used
for burning other types of fuel. For burning
gaseous fuel, however, it is usually preferable to
close the end of the drive shaft and thereby cause
the gas to be supplied directly to the surface of
the blades through the ducts 21. Preferably, a
plurality of such ducts are disposed over the sur-
face of each blade.

Although certain specific embodiments of the
invention have been shown for purposes of illus-

tration, it is to be understood that the invention

is not to be limited thereto, but that varlous
changes and modifications may be made as will
be readily apparent to a person skilled in the art.
The invention is only to be restricted in accord-
ance with the scope of the following claims.

What is claimed is:

1. A fuel burner comprising a fan of the pro-
peller type having blades adapted to induce an
axial flow of air and to discharge said air for-
wardly, means driving said fan, fuel supply means
including ducts rotating with said fan and ter-
minating in the forward surface of said blades
in a position to supply fuel directly onto said
surface and to cause the same to form a film
thereon in contact with the air induced by rota-
tion of said blades, whereby a combustible mix-
ture forms on the surface of said blades for burn-
ing thereon, said fan being positioned and ar-
ranged to discharge the burning combustible
mixture axially.

2. A fuel burner comprising a fan of the pro-
peller type having blades adapted to induce an
axial flow of air and to discharge said air for-
wardly, means driving said fan, fuel supply means
including ducts rotating with said fan and ter-
minating in a position to supply fuel directly onto

the forward surface of said blades and to cause -

the fuel to form a film thereon in contact with
the air induced by rotation of said blades, where-
by a combustible mixture forms on the surface
of said blades for burning thereon, said fan being
positioned and arranged to discharge the burning
combustible mixture axially.

3. A fuel burner comprising a fan of the pro-
peller type having blades adapted to induce an
axial flow of air and to discharge said air for-
wardly, means driving said fan, said drive means
including a hollow drive shaft, means to rotate
said shaft, means supplying fuel to said drive
shaft, said fan blades having ducts communicat-
ing with said drive shaft ard terminating in the
forward surface of said blades in a position to
supply fuel directly onto said surface to cause
same to form a film thereon in contact with air
induced by rotation of said blades, whereby a
combustible mixture forms on the surface of said
blades for burning thereon, the fan being posi-
tioned and arranged to discharge the burning
combustible mixture axially.

4. A fuel burner comprising a fan of the pro-
peller type having a hollow, open ended hub and
having blades extending forwardly of the plane of
the open end of said hub, said blade being adapt-
ed to induce an axial flow of air and to discharge
said air forwardly, means driving said fan includ-
ing a hollow drive shaft carrying said hub, means
supplying fuel to said drive shaft, and means
rotating said drive shaft to cause fuel to be
thrown outwardly from the open end thereof
onto said forwardly extending fan blades and to
form a film thereon in contact with air induced
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by rotation of said blades whereby a combustible
mixture forms on the surface of said blades for
burning thereon, the fan being positioned and
arranged to discharge the burning combustible
mixture axially.

5. A fuel burner comprising a fan of the pro-
peller type having blades adapted to induce an
axial flow of air and to discharge said air for-
wardly, means driving sald fan, said drive means
including a hollow drive shaff, means to rotate
said shaft, means supplying fuel to said drive
shaft, means to supply fuel from said drive shaft
onto the forward surface of sald blades in a posi-
tion well in advance of the trailing edge thereof
to form a fllm thereon in contact with the air
induced by rotation of said blades, whereby a
combustible mixture is formed on the surface of
said blades for burning thereon, the fan being
positioned and arranged to discharge the burning
combustible mixture axially.

8. A fuel burner, comprising a fan of the pro-
peller type having blades adapted to induce an
axial flow of air and to discharge said air for-
wardly, means supplying liquid fuel to the for-
ward surface of the rotating fan blades to cause
the samz to be mixed thereon with the air in-
duced by rotation of said blades to form a com-
bustible mixture, said fan being positioned and
arranged to discharge the burning combustible
mixture axially, means driving sald fan and
means actuated by said drive means to control
said fuel supply means so as to supply fuel at a
rate which varies in accordance with the speed
of rotation of said fan, whereby the ratio of fuel
and air is maintained substantially constant as
the capacity of said burner is changed by vary-
ing the speed of said drive means,

7. A fuel burner, comprising a fan of the pro-
peller type having blades adapted to induce an
axial flow of air and to discharge sald air for-
wardly, means supplying liquid fuel to the for-
ward surface of the rotating fan blades to cause
the same to be mixed thereon with the air in-
duced by rotation of said blades to form a com-
bustible mixture, said fan being positioned and
arranged to discharge the burning combustible
mixture axially, means driving said fan, a fuel
supply pump of the positive displacement type
having a capacity dependent upon speed of op-
eration and means actuated by said drive means
to drive said pump so as to supply fuel at a rate
which varies in accordance with the speed of
rotation of said fan, whereby the ratio of fuel
and air is maintained substantially constant as
the capacity of said burner is changed by varying
the speed of said drive means.

8. A fuel burner comprising a fan of the pro-
peller type having blades adapted to induce an
axial flow of air and to discharge sald air for-
wardly, means driving said fan, fuel supply means
rotating with said fan to supply fuel onto the
forward surface of said blades to cause the same
to form a film thereon in contact with the air
induced by rotation of said blades, whereby &
comhbustible mixture forms on the surface of said
blades for burning thereon, sald fan being posi-
tioned and arranged to discharge the burning
coribustible mixture axially, and an axial rim
disposed around the periphery of said blades to
receive fuel which may be thrown outwardly
therefrom and to cause the flame to retain a
substantially helical form.

ARTHUR S. GERQUEST.



