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Patented Apr. 27; 1926. | | 1,582,552
UNITED STATES PATENT OFFICE.

IRA E. SMITH, OF STOCKTON, CALIFORNIA.

OIL BURNER..

Application filed April 18, 1925, - Sérial No. 24,147,

7o all whom it may concern: »

Be it known that I, Ira-E. SuiTH, a citi-
zen of the United States, residing at Stock-
ton, county of San Joaquin, State of Cali-
fornia, have invented certain new and ‘use-
ful Improvements in Oil Burners; and I do
declare the following to be a full, clear, and
exact description of the same, reference be-

- ing had to the accompanying drawings, and
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to the characters of reference marked there-
on, which form a part of this application.

* This invention relates to improvements in
oil burners of the rotating burner plate type,
in which oil is fed onto the plate from the
center thereof and then drawn centrifugally
onto the plate by reason of the rotation
thercof and at the same time upwardly by
means of an air fan disposed under the
plate.

The present invention particularly forms
an improvement over that type of burner
shown in my Patent No. 1,512,247 dated Oc-
tober 22nd, 1924, and over my copending ap-

“plication, Serial No. 750,248, filed November .

17th, 1924, especially with regard to  the
burner. plate unit itself.

Tn. the previous devices pure oil was fed
onto the plate from the top of the tubular
hub thereof and air was not mixed with the
oil until the latter was thrown out from the
center- of the plate or hub. The result was
that in due time with the operation of the
burner, the burning of this pure oil adjacent

~the hub unmixed with air caused the forma-

tion of carbon on the hub. Thishad a tenden-

cy to choke up the outlet passage of ‘the oil.

3 » ‘-b
from the hub, necessitating frequent remov-

al of the unit in order to scrape off the ac--

cumulation ‘of carbon and permit of the
proper and unobstructed flow of fuel to the
buiner. v ‘ _

The principal object of my present.inven-
tion therefore is to eliminate any tendency
for carbon to form on'any part‘of the burn-

er plate unit by constructing the same in

such 4 manner that air js mixed with the oil
before it is‘thrown out and distributed onto
the plate. ‘At the same time the oil is main-
tained enclosed until it is thus distributed

¢o that it cannot burn prior, to this opera-’ of a !
' o " is forméd intermediate its end with an out-

tion. , 4 -
A further object is to construct the.hub

‘of the burner plate, from which the oil is

thrown onto said plate, in such' a” manner
that -a. distribution-of the oil spray will be

‘had evenly from all around said hub. .

I attain these ends without increasing the
number of parts over what was originally
employed, without interfering with the de-
sired arrangement of the burner plate struc-
‘ture ag a removable unit, and without hav-
ing to redesign the remainder of the appa-
ratus or alter the same in any way in order
to apply the new burner unit thereto.

A turther object of the invention is to pro-

duce a simple and inexpensive device and yet

<one which will be exceedingly effective for
the purpose for which it is designed. ]
These objects 1 accomplish by means of

“such structure and relative arrangement of’

- parts as will fully appear by a perusal of the
following specification and claims. v

~ In the drawings similar characters of ref-
erence indicate corresponding parts in the
several views: , .

Fig. 1 is a side elevation of my improved
burner plate unit, the plate proper being in
section, showing the outline of the structure
in which the unit is mounted.

Fig. 2 is an enlarged fragmentary section
of the burner plate unit. -

Fig. 3.is a top plan view of the same
vith the central cap removed. = - =

Fig. 4 is a sectional elevation of a burner
plate unit, showing a modified form of sup-
porting and driving means. -

- Fig. 5 is a bottom plan view of the same..

- Referring how-more particularly to the
characters of reference on the drawings and
particularly to thoce on Figs. 1 to 3, the nu-

meral 1 denotes the burner plate, a circu-

lar dished. element. having intermediate its
center and rim concentric and spaced ridges
A and B all around the inner ridge A, being
lower than the outer ridge B, and the latter
_ being lcwer than the rim of the plate. This

feature is clearly shown in Fig. 1. Circum-

ferentially spaced slots 2 are cut through the
plate along the outer slope of the ridges, to-

“allow air to pass up through the plate from
~below. < 7 T
<The plate is mounted on’a built up hub
structure, constructed as follows: - ‘
- Disposed axially of the plateds a tubular
member 3 whose upper end is threaded to fit
into the tapped end of a sleeve 4. Thissleeve

" wardly projecting disc-like member 5 which
- is provided with a plurality of openings or
slots 6.concentric with the axis of said mém-
~'ber, and as close to the sleeve as possible.
The end walls of these slots are cut on a
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below the plate.

2

slope so that a fan is formed integral with
said disc which, with the rotation of the

latter, will cause air to be drawn up through.

the slots. A circular flange 7 projects up-
wardly from the rim of the disc for a certain
distance, a continuous groove 8 being formed
in the upper surface of the disc at the base
of the flange, said groove being undercut
into the inner wall of the flange as shown at
9. A plurality of radially disposed holes 10
lead from the interior of the sleeve 4 to the
adjacent side of the groove 8.

The upper end of the sleeve 4 above the
disc is threaded to removably fit into the
hub 11 of a cap 12. The rim of the cap,
which is the same size as the flange 7, 1s
turned down toward said flange in the form
of a lip 13. This lip however does not en-
gage said flange, the hub 11 being arranged
to abut against the disc to limit the down-
ward movement of the cap and thus leave a
narrow slit 14 all around between the cap
and the flange. The vertical level of this slit
is so arranged as to be above the top of ridge
A, but below the top of ridge B of the plate.
The cap being removable the width of the
slit which forms the passage for the oil to
pass to the plate, may be varied to suit dif-
ferent conditions by replacing one cap with
another having a different depth of hub
relative to the depth of the lip 13. A ring
or short cylinder 15 open on. the bottom is
screwed onto the lower end of the member 5
below the plate. This ring not only serves
in connection with the member 5 to clamp
the plate 1 therebetween, but provides a
definitely outlined air intake passage to the
fan slots 6. This insures that air drawn
into the chamber formed between the disc
and cap will be drawn from below the plate
a certain distance and not from immediately
under the plate, which would open the way
for the possibility, however remote, of flame
being drawn through the slots 2 and up into
the disc chamber. ,

A horizontal fan 16 of suitable type is
mounted on the sleeve 3 a certain distance
A ball-bearing 17 and a
driving gear 18 are also mounted on said
sleeve in suitably spaced relation. These
parts and the fan, as in the previous devices
hereinbefore mentioned, are maintained in
definite alinement with each other by spac-
ers 19, which are clamped against said parts
}xjvhen the sleeve 4 is screwed onto the mem-

er 3.

All the parts above described therefore
form a single unit independent of any other
part of the burner structure. The parts last
above described however, and their arrange-
ment, are fully covered in the patent above
inentioned and need not be enlarged upon
rere.

This burner plate unit is mounted, also as
in the previous devices, in driving relation
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with a shaft 20 which projects up through
the sleeve 3 and has a transverse slot on its

-upper end which engages a cross pin 21 in

the upper end of the sleeve 4. This shaft is
hollow and oil is: pumped up through the
same with the rotation of the shaft and dis-
tributed therefrom through radial holes 22
which lead ‘to the interior of the sleeve 4
above the member 3 so that oil will be then
thrown by centrifugal action through the
passages 10 and into the groove 8.

The structure is mounted in a vertical po-
sition in a base or casing, the upper part of
which is outlined at 23, said base being sur-
mounted by a cylindrical casing 24 which
surrounds the fan and burner plate. These
features however form no part of the presen:
invention.

In operation with the rotation of the
burner plate unit oil from the shaft 20 will
pass through the holes 22 into the sleeve 4
and thence through the passages 10 into the
groove 8 by reason of centrifugal force as
above set forth. This force will also cause
the oil to leave the bottom of the groove and
bank up in the undercut or vertically dis-
posed portion 9 of the groove, filling the
same evenly all around.

An upward current or draft of air, in-
duced by the fan slots 6, will then travel at
considerable speed through the slit 14—its
only possible exit—and will act on and tale
with 1t a certain amount of this banked up
oil.

This is on account of the arrangement of
parts of the burner. The air intake slots
6 being near the center of rotation, and the
outlet slit 14 being a considerable distance
therefrom, a centrifugal fan or blower struc-
ture is formed, which causes the air current
to pass with considerable force and speed
through the outlet, due to the centrifugal ac-
tion set up with the rotation of the burner
and the relatively great rim-speed at the
outlet compared with that in the plane of the
intake opening 6.

The oil, being carried in the blower en-
closure outwardly of the air intake, is also
whirled around at considerable speed, and
the air necessarily blowing past the oil from
the intake 6 to’outlet 14, will force a certain
amount of this oil through the outlet.

The oil is thus distributed through the
slit and onto the plate in the form of a fine
film somewhat mixed with air, the mixture
being then further mingled with the greater
volume of air forced up by the fan 16, and
ignited by suitable means (not shown). The

_operation of the fan 16 also causes an initial

current of air to be passed upwardly into
the ring 15, where it is then caught and
boosted by the fan slots 6.

It will be noted that the innermost row of
slots 2 in the plate is a considerable distance
from. the member 7, said plate being solid

10

85

90

95

10C

110

115

130



1,582‘ 552 ’

therebetween. This arrangement is of great

. assistance in enabling a low fire to be main-

10

15

tained. A low fire with this burner is ob-
tained by slowing down the speed:of rota-
tion of the structure. This reduces the
amount of oil fed to the enclosed groove, and
also of course decreases the velocity of the
air and oil flow from the outlet 14. By suf-
ficiently reducing the speed therefore, the
film of oil dischar ged may be controlled as
to its velocity so that it is very small and is
only thrown outwardly for a short distance.
The burner plate- adjacent the member 7
Leing ‘solid, the-upward draft of air from
the lower fan 16 cannot-act on this film to
unduly scatter it, which would resultn n the

. fire being extmfrulshed T
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~ ber only immediately adjacent the openings

This would otherwise take place, owmg to
the amount of oil being discharged being in-
adequate to offset this scattermv or dissemi-

nation above referred to.

"This small film however, even though not
directly acted on by the air draft. from the

fan, still is bronght into contact with suffi-

cient-air for proper consumption. ' This is
because owing to the level of the slit 14
through which the horizontal oil film passes
relative to the level of ridge A of the plate,

an amount of air from the adjacent slots 2

can pass over said ridge under the oil ﬁlm‘
toward the center of the plate.

The upward moving tendency of thls air
however is counteracted by a: layer of air
above the oil film issuing horizontally from
the slit 14 above-said. ﬁlm The Jlatter is

therefore interposed and held between the"

two air layers, which allow of an efficient
mixture and proper combustion being had.
When ‘the burner is speeded up and the

velocity and size of the oil film increased,
said film is then acted on directly by the air
passing-up through the slots 2, and a fire of

increased volume is of course had.

By reason of the ‘undercut groove 9, a
small supply of oil is constantly malntamed
all around the flange 7 below the outlet slit

14, co that oil is distributed with the air r

evenly all around said slit. Without thls

‘undercut feature, oil would be "present in

any appreciable quantlty in the disc cham-

10, and distribution” through the outlet slit

would therefore be correspondingly uneven.

The slots 6 being inwardly of and ter-
minating above the level of the groove 8, the

.~ oil in said groove will not run into and dI‘lp

60

down tthUO‘h said slots When the burner
stops. - ‘

The above descr,lbed unit is deswned to be-

driven by, an electric motor.
The unit however, with but few chanffes,

may be arranged to be driven by water-or:

other fluid power dlrectly acting on the. unit.
Such a structure is shown'in Figs. 5 and 6.
In this type .of apparatus, the burner

plate 1%, the hollow hub structure, and the
fan 16 are substantially the same in form

and arrangement relative to each other as in -

the type first described.

The central sleeve 4* of the hub structure 70

is closed at its upper end however to form a
seat for a centrally located ball 25, which is
.pregs-fitted into place. © This ball forms an
anti-friction' bearing agamst which the up-

per end of the suppmtlng shaft 20* rests, 76

said shaft having oil passages therethrough
as before. The shaft in this case is statlon-
ary and supports the unit, the latter tummw
thereon. ,

The sleevé 32 is tlueaded on its lower end
and serews into the whub 26 of an annular
flange member 27 which carries vanes 28 de-
pendmfr from its under faces. The parts 27
and 28 constitute a water wheel by means of

80

which the entire structure may be rotated 88

about the statlonary shaft 20° as .an axis,
said wheel in operation being of course en-
closed in a-suitable casing.

The hub 26 extends to the fan 16 and -

takes the place of the lower sleeve 19 in the
first described type, the fan being clamped
between this hub and a sleeve 19* on the
member 3* above the fan as before.

From the foregoing _description it will be
readily seen that I have produced such a
device as substantially fulfills the ob]ects of

-the invention, as set forth herein.

While this specification sefs forth in detful
the present and preferred constluctron of
the device, still in practice such deviations’
from such detail may be resorted to as do.not
form a departure from the spirit of the in-

“vention, as defined by the appended claims.

Havmg thus described my invention what
T'claim as new and useful and desire to se-
cure by Letters Patentds:-

“1.-An’ oil burner comprlslna a rotatable
burner plate, a hollow hub ‘structure for the
pldate arranged to rotate therewith, means for
feeding oil into the hub, the latter having
passage means to the plate whereby with the

rotation of the hub oil will be thrown onto,

the plate from the hub, and fan means in-
corporated with the hub for causing the oil
to be automatically mixed with a certain
amount of air while said oil is in the hub
and the latter is rotating.

2. An oil burner comprising-a. homzontal—
ly disposed and rotatable burner plate and
a hollow hub structure mounted in “unitary.
connectlon with the plate; said hub structure
including a member h?tvmcr a 'tubular axial
sleeve into which oil is 1n1t/1f111y fed, said
member - being . formed with- a contmuous
groove in’ its upper face between:the sleeve
and outerperiphery of 'the - member, -there -
bemg‘ passage means from the sleeve to said. '

“an interior ¢hainber of which the' groove isa®
part and prov1d1ng an outlet passage ﬁom
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“groove, means covering the membér to form .
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said member above the groove, and means
for causing a current of air to be induced in
said chamber above the groove to draw oil
from the groove upwardly toward the outlet
and force said oil through the outlet, the oil

being then mixed with the air.
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3. An oil burner comprising a horizontal-

-ly disposed and rotatable burner plate, and

a hollow hub structure mounted in unitary
connection with the plate; said hub structure

including a member having a tubular axial-

sleeve into which oil is initially fed, said
member being formed with a continuous
groove in its upper face between the sleeve
and the outer periphery of the member, there
being passage means from the sleeve to said
groove, means covering the member to form
an interior chamber of which the groove is
a part and providing an outlet passage from
said member above the groove, there being
openings in said member leading down from
said chamber inwardly of the groove to the
atmosphere, and means whereby with the ro-
tation of the plate an upward current of air
will be induced through said openings and
in the chamber.

4. An oil burner comprising a horizontal-
ly disposed and rotatable burner plate, and
a hollow hub structure mounted in unitary
connection with the plate; said hub structure
including a member having a tubular axial
sleeve into which oil is initially fed, said
member being formed with a continuous
groove in its upper face between the sleeve
and the outer periphery of the member there
being passage means from the sleeve to said
groove, means covering thé member to form
an interior chamber of which the groove is
a part and providing an outlet passage from
said member above the groove, there being
openings in said member leading down from
said chamber inwardly of the groove to the
atmosphere, said openings extending around
said member in concentric relation therewith
and the ends thereof being cut on a slant
whereby to form fan like elements acting to
create an upward current of air into the
chamber with the rotation of the plate.

5. An oil burner comprising a horizontally
disposed and rotatable burner plate, and a
hollow hub structure mounted in unitary
connection with the plate; said hub struc-
ture including a member having a tubular
axial sleeve into which oil is initially fed,
said member being formed with a continuous
groove in its upper face between the sleeve

and the outer periphery of the member, there

being passage means.from the sleeve to said
groove, means covering the member to form
an interior chamber of which the groove is
a part and providing an outlet passage from
said member above the groove, there being
openings in said member leading-down from
said chamber inwardly of the groove to the
atmosphere, and fan means mounted in con-
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nection. with the plate to induce an upward
current of air througli said openings with
the rotation of the plate,

6. A structure as in claim 4, in which ad-
ditional fan means is provided below the
plate to set up an initial flow of air to the
openings,

7. A structure as in claim 4, in which a
ring, open on the bottom, projects down-
wardly from said member outwardly of the
plane ot the openings.

8. An oil burner comprising a horizon-
tally disposed burner plate, and a hollow
hul: structure mounted in connection with
the plate; said hub stracture including a
dise like member formed at its outer pe-
riphery with an upwardly projecting flange
and having a central and upwardly project-
ing axial sleeve spaced from the flange and
into-whiech the oil is initially fed, said sleeve
and flange forming a circular chamber with
the disc,.a cap over the disc and overhanging
the top of the flange in spaced relation there-
to to substantially enclose the chamber while
providing an outlet therefrom in a horizon-
tal plane, the upper face of the disz having
a groove at the base of the flange and under-
cut vertically into the same and there being
spaced passages from the sleeve to said

groove whereby with the rotation- of the

plate the oil will be thrown centrifugally
from the sleeve through the passage means
to the undercut portion of the groove, and
means for causing an upward current of air
to be maintained in the chamber which will
act on and mix with the banked up oil and
force the same through the outlet. _

0. An oil burner comprising a burner plate
adapted to be rotated. a hollow hub strue-
ture for the plate having a horizontal out-
let slit around the same, the hub having in-
terior groove means below the slit to re-
ceive and hold oil, and having openings
leading downwardly therethrough and Jlo-
ated inwardly of the groove means, whereby

with the rotation of the structure a draft of’

air will be induced through the openings to
and outwardly through the slit which will
act on and carry some of the oil in the groove
means therewith.

10. An oil burner comprising a rotatable
burner plate, a hollow hub structure for the
plate arranged to rotate therewith, means
for feeding oil into the hub, the Iatter having
passage means to the plate whereby with the
rotation of the hub oil will be throivn onto
the plate from the hub, and additional pas-
wape means to the atmosphere, and means in
the hub for causing a current of air to be
positively induced into the hub through said
additional passage means with the rotation
of the hub. .

In testimony whereof I affix my signature.

IRA E. SMITH.
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