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This invention relates to improvements in oil
burners of the so-called gun type adapted for
residential heating purposes as dlstmgulshed
from industrial furnaces.

More particularly, the invention is concerned
with improvements having to do with the manner
in which the air is supplied to and mixed with
a spray of atomized oil issuing from a pressure~
atomizing nozzle. In general, the air is supplied
in a stream, which whirls around and around
the conical o0il spray, mixing therewith and burn-
ing with a relatively short flame. It is well
known that if the air is supplied to the oil spray
in a whirling manner, a more nearly perfect mix-
ture of air and oil result with better and more
efficient combustion.

This invention has for an object to provide-

improved means for supplying the air to the oil

spray in a whirling stream without turbulence:

and effecting improved distribution of it around
the oil spray so that the resulting mixture of
oil and air is substantially uniform and the flame
is of substantially uniform density throughout.

The invention has for another object to pro-
vide in a burner of the class described.an air
tube of substantial length which is of circular
cross section and smooth from its inlet to its
outlet end and to provide in the inlet end of the
tube a circular series of slots and a plenum cham-
ber surrounding the slotted end of the tube to-
gether with means for forcing air into the plenum
chamber and through said slots in a whirling
stream of substantially uniform thickness and
advancing such stream without turbulence to the
outlet end of the air tube to envelop a spray of
oil issuing from a nozzle located in the tube at
said ouflet end.

The invention has for another object the pro-
vision in an arrangement such as has just been
described, of slots which are helical with a steep
pitch to assist in whirling the air and advancing
it in the desired helical path.

The invention has for another object to com-
bine with the slotted tube a valve sleeve movable
on the tube to vary the effective area of the slots
through which air may enter the tube.

A further object of the invention is to provide

in the air tube a support_for the o0il nozzle and:

ignition electrodes which will not offer any sub-
stantial obstruction to or interfere with the de-
sired whirling air stream in any such way as to
create any substantial degree of turbulence.

These objects and others relating to construc-
tional features of the burner will best be under-
stood as the detailed description proceeds.
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The invention will be disclosed with reference
to the accompanying drawings, in which,

Fig. 1 is an elevational view, with parts in
section and parts broken away, of an oil burner
embodying the invention;

Fig. 2 is an end elevational view thereof;

Fig. 3 is a cross sectional view taken on the
line 3—3 of Fig. 1;

- Pig. 4 is a sectlonal plan view taken on the
line 4—4& of Fig. 1;

Fig. 5 is a fragmentary cross sectional view
taken on the line 5—b5 of Fig. 1;

Fig. 6 is a fragmentary end view showing the
cuter end of the air tube as it appears when its
end closure is swung open; and

Fig. T is a fragmentary view of the air valve
showing a different mounting of the same.

Referring to these drawings and first to Figs.
1 and 4 thereof; the burner includes an air tube
{, through which all of the air for combustion
is supplied to ithe burner. This tube is of cir-
cular cross section and usually it is of uniform
diameter, thus being cylindrical ag shown.,  How-
ever, the true cylindrical form is not necessarily
essential for all purposes. The important char-
acteristic is that the internal peripheral surface
of the tube is smooth from end to end so that
air, which is whirled as it enters the tube at one
end, may advance through the tube in g whirling
layer or stream, hugging its smooth wall, and
may issuie from the tube in a whirling stream
without turbulence. One end of tube { is closed,
as by a plate 2. The other end is open but usually
carries a more or less conical air nozzle 3: which
condenses the air stream and directs it inwardly
toward the oil spray.

Such spray is emitted from a pressure-atomiz-
ing nozzle 4 located centrally of the tube, near its
outlet end. This nozzle is carried by a longitudi-
nally-disposed member 5, which forms a par{ of
the oil supply conduit for the nozzle. To the rear
end .of member 5 is conhected a pipe 6 which ex-
tends rearwardly of the tube and outwardly there-
from, in a manner later to be described, for con-
nection to an oil pump. Ignition electrodes 7 are
also mounted in tube | with their spark gap lo-
cated in operative relation with nozzle 4. Each
electrode has a conductor & which extends rear-
wardly of the tube and is supported by an insu-
lating tube 9. These insulators 9 and the mem-
ber 5 are properly located within the tube I by a
support, which includes a central mass-10 and a
plurality (preferably three) of pin-like members
f1, for engaging the inner peripheral surface of
the tube. This mass 10 is streamlined, having
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the curved surface 19’, to guide ahy air, which
may advance in the central portion of the tube
along the oil pipe §, member 5 or electrode insu-
lators 8, outwardly toward the peripheral part of
the tube to merge with the whirling stream. This
guide insures that all the air in the tube is foreed
into the whirling. peripheral layer which hugs the
wall of tube 1. The streamlined guide also directs
the air smoothly as it leaves the pins and passes

on toward the nozzle &, preventing the eddies

which might otherwise occur. The pins f{ pre-
sent very little obstruction to the whirling air
stream. Except for the pins {1, there are no ob-
structions of a kind to create turbulence in the air
stream, Very little turbulence is created by the

107

15

pins 11 and this is localized near the pins and does -

not persist long enough to have any effect on the

air stream at the location where it acts on the 01] o

spray.
The air is admitted to tuke { through slots I2
which are formed in the:peripheral wall of the
tube near ifs closed end.. Each slot extends gen-
erally lengthwise of-the tube and preferably is of
the helical form shown. The pitch of the helix
may be right or left hand as desired. These slofs
are equally spaced angularly around the tube in a
circular series. Rotatably mounted on the tube
{, near its outer end, is a sleeveivalve 13. Prefer-
a.bly, this sleeve has slots 13’, Fig. 3, which match
the slots 12 and register therew1th when the valve
is in one position. The valve may be moved to
various other positions-to partially close slots {2
(see Fig. 3) and cut dowh the effective area of the
openings through which air can enter tube 1.
Air is fed into the described slots in & manner
best shown in Fig. 3. ‘A-fan I4 rotating in the di-
rection of the arrow in a scroll chamber {5 forces
air through the conduit {6 into a plenum chamber
11. This ehamber complétely surrounds the outer
end of tube | and its only outlet is by way of slots
{2 and 13’ into tube 1.  The only inlet’to cham-

her 11 is by way of conduit 18, which is disposed.

tangentially of the chamber, whereby the air en-
tering the latter is caused to whirl around the
tube and to enter through the slots as indicated
by the arrows and continue te whirl in tube I,
advancing in a helical stream, hugging the pe-
ripheral wall of tube {,
The helical form of the»slots is preferred. as this
will assist in the whirling -action and . in causing
the air to travel forwardly in a helical path, as is
desired. The valve may also be arranged as shown
in part in Fig. 7. With this arrangement the air
enters the slots more smoothly and produces a
somewhat better whirling stream of air within
the tube I.

Referring now more partlculally to the details
of the exemplary apparatus, the scroll chamber
i5, conduit {6 and part of the plenum chamber {71
are formed in a casting 18, which is supported ver-
tically by an adjustable leg 19 from a base 20 as

will be clear from Figs. 1 and 2. This casting has .

a flat end wall 21 from which projects the mar-
gina] flange 22 (Fig. 3) which defines the cham-
bers 13 and i7 and their connecting conduit {6.
A thin plate 23 is secured to flange 22 with a
gasket 24 interposed between them, as by a series
of screws 25.
recess in casting 8, except for an inlet 26, Fig. 1,

opening axially of fan [4. It also closes the re-
cess in the casting which forms conduit 16 and’

" part of the recess which forms the plenum cham-
ber {7, Fixed with this plate to the casting I8 is
the end flange of a tube 21 which encompasses

part of tube 1 in spaced relation therewith, form-.

to meet the oil spray.-

This plate closes the scroll chamber:
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ing an annular chamber which i§ part of the ple-
num chamber {1, above described. This tube 27
is connected by a frusto-conical part 29 to a cylin-
drical sleeve 39 which closely fits tube | and closes
one end wall of the plenum chamber. The sleeve
30 is fastened as by welding, to tube { and serves
to support the latter from the panel-like frame
casting 18.

The sleeve valve 13, Fig. 4, extends from the
closure plate 2 to the part 29 and may be fric-
tionally held in place between these parts. This
sleeve valve i3 has an annular ring 31 of angle
section suitably fastened thereto, as by welding.
One face of this ring serves as a closure for ple-
num chamber {7 while the other seats in a circu-
lar opening in the wall of casting 18. The clo-

- sure plate 2 (Fig. 2) is large enough to close the

last-named opening. This plate may abut the ad-
jacent ends of tube I, sleeve valve 13 and ring
31, as shown in Fig. 4. The end plate 2 is hinged
as at 32 to a support 33, Fig. 2, fixed as by screws
34 to a plate 35, which in turn is fastened by
screws 36 to the casting i8. When closed, plate
2 is held in place by a screw 37, threadeq into
casting 18. )

For operating the sleeve valve 13, a handle 38
is'provided. The inner end of this handle is fixed,
as by welding, to the ring 3i of the valve (Fig. 6).
The flange 39 is recessed . at 40 to' enable handle
38 to move through the range necessary to move
valve 13 from fully closed to fully open position.
The closure plate 2 gbuts this flange .29. By
loosening screw 37, the handle 38 may be turned
to rofate valve {3. The valve is held against
movement, when screw 37 is:fully tightened, be-
cause it is then clamped between the parts 2 and
29.

The closure plate 2 may, if des1red carry the
ignition transformer 46, the supply cable &1 of
which is shown as entering a recess in casting
{8 heneath plate 233. The high tension terminals:
of the transformer are shown at 41 and their in-
sulators at 42. When the cover plate 2 is swung
open to expose the outer end of the air tube, the
terminals £1 of the transformer move away from
the ends of the conductors 8 and thus break the
high tension ecircuit,

When closure 2 is open, the assembly of nozzle
4, membher §, electrodes 1, conductors 8, insulators
9, streamlined guide {0 and support pins H, may
be removed as a unit from tube | by pulling out--
wardly on oil pipe § aftér the latter hag first been
disconnected at the union-43 . (Fig. 1). The oil
bipe, at the outer end of tube 1, extends radially
outward through a notch 44 in tube | (Fig, &)
slofs 45 and 46 in sleeve valve I3 and ring 3f,
respectively, and a notch 47 in flange 38. The
slots 45 and 46 enable the valve 13 to-turn through
the desired range. The cil pipe 6, on leaving-
notch 27 enfers a recess 48, Fig. 4, in. wall 20,
whichlies beneath closure plate 2 and extendsi
upwardly to the union 43, .

An electric motor 49 is:mounted 6n the frame
{8 to drive the fan {4 ahd an oil pump. The

“motor casing is cylindrical and one end thereof:

lies in a circular opening 59 in the frame 18 but
is spaced thereirom, A gutter 51 surrounds part
of this openihg 50, - The motor-has & series of’
ears 52 which lie in this gutter. - Each ear has a’
rubber bushing 83 therein and on either side of -
the ear are rubber: washers 54. ~ A steel plate 55
of arcuate form closes the gutter 51 and is per-
forated to receive screws 58, one” for each ear.
Each screw passes through plate 55, and threads’
into the base wall of the gubter;" The plate 55°
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closely fits the outer and circular wall of gutter
5! but it does not engage the motor casing al-
though it comes very close to it. The motor is
thus resiliently supported from frame {3.

The motor has a single long bearing §7 for its
shaft 58. The rotor is indicated at 83 and the
stator at 63. The fan {4 is fized to the one end
of shaft 58 which projects from the motor casing
and it has its hub connected to the fan by a coni-

cal part 6, which enables the motor bearing to ]

lie partly within it. A substantial part of the
motor casing lies inside the frame, thereby mate-
rially lessening the part which projects ontwardly
from the frame. The motor casing houses in its
outer end & fuel-supply unit which includes the
pump, pressure-regulating and cut-off valves and
filter and may, for example, he constructed as
shown in the application of Virgil E. Duemler,
filed April 1, 1944, under Serial No. 529,048, which
apblication is owned by the assignee of the pres-
ent application. ¥or the present purposes, it will
suffice to state that 62 indicates the pump, the
outlet cf which is suitably connected to the pipe
¢, and 83 its drive shaft.

The oil pump is driven from the motor through
a speed-responsive coupling, comprising a drum
G4 fixed to pump shaft §3, and a pair of weight
segments 05, pivotally mounted on pins &6 fixed
to the rotor. The coupling is shown in more de~
tail in Fig. 5. A spring 87 connects a pin %8 on
each segment to the outer end of pivet pin 68,
Hach segment has a suitable facing §% to engage
the inner periphery of the rim of drum &4 It
will be clear that as the motor reaches & certain
speed, the centrifugal force acting on the seg-
ments will overcome the force of springs 67 and
swing the segments outwardly, pressing their fac-
ings 89 against the drum and causing the latter
and the pump shaft to rotate. The motor and fan
are thus enabled to start up without the Ioad of
the oil pump and to acduirs speed meoere rapidly
than they wouid otherwise be able to do.. Thus,
the fan can have time to clear the dead air out
of tube { and establish the desired whirling
stream of air adjacent the nozzle before any oil
issues from the nozzle, On deenergization of the
motor, the coupling will scon operate to discon-
nect the pump, which will then stop almost in-
stantly, while the fan {4 will continue in motion
due to its momentum and that of the heavy rotor
§8. Thus, the emission of cil from the nozzle 4
will be stopped before the air supply in order to
avoid poor combustion during the stopping in-
terval of cperation of the burner.

The frame 8 has a marginal flange i cf in-
verted U-shape to receive the correspondingly-
shaped flange 72 on a cover 13, This cover has a
slot 18 of inverted U-form to fit over the tubular
wall 21. The cover is connected near its upper
end by a hook 75 on its inner wall engaging in
an eye 16 on plate 23, The cover is further held
in place by two screws 71, one adjacent each lower
corner, which screws thread into the flange T1.

In operation, on energization of motor 49, the
fan 14 is brought nearly up to full speed before
the speed-responsive coupling picks up the oil
pump. The result is an establishment of substan-
tially full air flow in sufficient volume and at
sufficient velocity to create the desired whirling
air stream at and near the oil nozzle 4 before oil
issues therefrom in an atomized spray. Thig is
an important improvement for the reasons fully
pointed out in the copending application of War-
ren H. DeLancey, filed May 1, 1944, under Serial
No. 535,036, which application is owned by the
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assighee of the present invention and in which
application said improvement is claimed.

According to the present invention, the air is
admitted from the fan by passage 18 into plenum
chamber {7 in a stream which enters the plenum
chamber and is subdivided into a plurality of
streams, one for each slot of the circular series.
These air streams enter the slots, one through
each, and a much better distribution of the air
circularly is obtained than would be possible with-
out it. Aside from uniform distribution of the air,
the slots of the preferred helical form assist in
advancing the air in a spiral path through the
tubs. That is, air which enters any slot, as indi-
categd in Fig. 1 by the arrow in the case of one slot,
ig free to move forwardly (to the left as viewed
in Fig. 1) and the stream thus has a tendency te
move in a helical path as is desired. The sev-
éral streams passing through slots in tube |
merge inside the tube in a single layer or stream
of air which hugs the interior wall of the tube and
advances in a helical path to the nozzle of the
burner. The stream is substantially uniform in
thickness due to the uniform feeding in of air
through the slots at evenly distributed points
around tube §. If any of the air flow lies inside
the stream nearer the axis of tube {, the stream-
ined guide 18 will direct it cutwardly and into the
stream and without creating turbulence. As the
air passes the supporting pins {1 it has to be di-
vided to some extent but the obstructions offered
by these pins are so small as to be negligible. The
air Unites after passing the pins i and the uni-
form annular stream is guided to the oil spray by
the cone 2 and by the forward streamlined part of
guide (8. The air issues from tube {, whirls
around and around the oil spray, enveloping it,
penetrating it and mixing with if.  The mixture
formed is exceptionally uniform as evidenced
from observation of the resulting flame which
shows uniform density throughout. A solid mass
of flame of uniform color throughout is obtained,
indicative of a most effective and uniform mixing
of the oil and air. These results are secured, it
is believed, because the air when formed into a
whirling stream at the inlet end of the air tube
is uniformly distributed around the circular wall
of the tube so that the air stream is of uniform
thickness. Then the stream, so formed, is main-
tained in its formation while advancing along the
tube to meet the oil spray, by making the tube
smooth from end to end to avoid turbulence such
ag would destroy the uniform distributicn of air
in the stream. And the streamlined guide offers
help if and when needed by insuring that all air
which passes it lies in the stream. The desired
results are secured by a substantially uniform
distribution of air in the whirling envelope which
surrounds the spray and this, of course, results in
a flame showing uniform density at all parts of it.

We claim:

1. In an oil burner, an air tube having an in-
ternal peripheral surface which is smooth from.
one end to the other, a closure for one end of the
tube, the other end of the tube being open and
constituting the outlet for air for combustion, a
pressure-atomizing nozzie mounted in the out-
iet end of the tube and adapted to emit a conical
spray of atomized oil, said tube having in its pe-
riphery near its closed end and remote from said
outlet a plurality of slots through which all the
air for combustion is admitted to said tube, said
slots extending generally lengthwise of the tube
and being angularly spaced about the periphery of
the tube in a circular series; & housing having
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tear its lower end a chamber enveloping the
slotted end of said tube, a scroll chamber near its
upper end and a conduit between said chambers:
and a fan in said seroll chamber, said conduit dgi-
reeting the air from the fan tangentially into said
lower chamber whereby the air whirls therein
around the slotted portion of said tube enters the
tube through said slots ang is uniformly dis-
tributed around the tube and formed into g whirl-
ing stream whieh is advanced through said tube
substantially without turbulence to mix with the
oil spray from said nozzle.

2. In an oil burner, an air tube having an in-
ternal peripheral surface which is smooth from
one end to the other, a closure for one end of the
tube, the other end of the tube being open and
constituting the outlet for air for combustion, a
Pressure-atomizing nozzle mounted in the outlet
end of the tube and adapted to emit a conical
spray of atomized oil, said tube having in‘its pe-
riphery near its closed end and remote from said
outlet a plurality of slots through which all the
air for combustion is admitted to saig tube, said
slots being helical and angularly spaced about the
periphery of the tube in a circular series ; & hous-
ing having near its lower end a chamber envelop-
ing the slotted end of said tube, a seroll chamber
near its upper end and a conduit between said
chambers; and a fan in said scroll chamber, said
conduit directing the air from the fan tangentially
into said lower chamber whereby the air whirls
therein around the slotted portion of said tube
enters the tube through said slots and is uniformly
distributed around the tube and formed into gz
whirling stream which is advanced through said
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tube substantially without turbulence to mix with
the oil spray from said nozzle.

3. In an oil burner, an air tube having an in-
ternal peripheral surface which is smooth from
one end to the other, a closure for one end of the
tube, the other end of the tube being open and
constituting the outlet for air for combustion, a
pressure-atomizing nozzle mounted in the outlet
end of the tube and adapted %o emit a conical
spray of atomized oil, said tube having in its pe-
riphery near its closed end and remote from said
outlet a plurality of slots through which all the
air for combustion is admitted to said tube, said
slots being helical and angularly spaced about the
periphery of the tube in a circular series: g hous-
ing having near its lower end a chamber envelop-
ing the slotted end of said tube, a scroll chamber
hear its upper end and a conduit between said
chambers; and a fan in said seroll chamber, said
conduit directing the air from the fan tangen-
tially into said lower chamber whereby the air
whirls therein around the slotted portion of said
tube enters the tube through said slots and is
uniformly distributed around the tube and formed
into g whirling stream which is advanced through
said tube substantially without turbulence to mix
with the oil spray from said nozzle, a sleeve ro-
tatably mounted on the tube and having helical
slots to match the slots in the tube and to reg-
ister with the tube slots when the sleeve is in one
position, said sleeve being movable on the tube to
vary the eflective area of the openings through
which air enters said tube.

DONALD C. ELLIOT.
OREAS H. PAUL.



