2,597,033

W. R. RAY
ROTARY OIL BURNER
Filed Dec. 13, 1949

May 20, 1952

_ D .
e LT o
N @m
29 gs m A
{ Nm.\ W
65 ~=2~) i
0 . I
|||||| < “_T 9
P "m \VW - \N\ “_ o6
g | 2. w“
oz | 42 z6
—— — PR S p “'w -
L4 2z 5
GL- £Z2
oz 827 T %, o) 24
c2 Nm.,m“ T
o 4
: 56 9, 75

> & ww VWM. _

ol o 74 ) e

10 ~4 'V G

o : . Ne*vo S7 m,m' o.ée.ao \\ -
OE LS /£ 82 5% FE FE, na =
66 g N\.
. #L 7N

P



Patented May 20, 1952

UNITED

2,597,033

STATES PATENT OFFICE

2,597,083:
ROTARY. OIL BURNER .
William R. Ray; Los Angeles; Calif:
Application Decernber 13, 1949, Serial No. 132,687:

25:Claiims,

1
This invention relates to impiovements it oilx
burn'rs ‘of the rotary-furnace type d "closed in’
my 'copendmg apphcatmns Ser. No. 679 1285 ﬁled
June 25, 1946 and Ser. No.’ 787, 648 ﬁled November
24, 1947 the latter applicatlon havmg 1ssued on s
September 25, 1951 as Patent No. 2 568 763 The

combiistio of the oil is effécted within the bowl
like str cture

One ‘object, of ‘the present inventlon is to pro- 15-

vide means whereby the combustion can be
initiated in 8 rotary oils burner of ‘the character
descnbed e1ther manually or automatxcally, from
a pomt outside of the burner and remote from
the'path of flan
it'is in no mal -operation.

Rotary 011-burners of the character described .
are preferably prov1ded with a cup-hke structure,
azranged concentncally within-the bowl-and éar-

ried thereby, for receiving the fuel-oﬂ and pro- 25

Jectmg it by centnfugal force from the rim:of the
cup towaird the side wall of -the Bowlto produce..
the combust1b1e mlxture I have found- that:
slight eccentrlclty of the'side wall of the €up, ot

of the means for supplying the oil thereto, may -3¢

cause the 011 ‘to be prOJected from the rim of
the cup’ malnly from one side’ of the same 50 that
a proper: combust1b1e mxxture is not produced
1t is ‘therefore. another obJect of “this ihvention-

to provxde means whereby substantxally umform 35

of such eccentrlc1ty of the parts as may result
in normal manufacture
Another object of the invention is' to- provrde

1mproved means for supplying air to 'the interior - 49

of the bowl;- in addition” to- gir supphed along
with the oil ‘by way- of ‘the ‘mouth’ ‘of ‘the o11-
prOJectmg cup, for’ 1mprov1ng combustmn w1thm
the bowl.

Another object is to’ provide-an -improved sys- 45

tem for forcing air- to the burner, this- obJect
bieing accomphshed by the provision of a-blower
which- is’ capable of supplymg air in’ excess of
that reqmred by the burner, and adJustable

means for by-passmg or venting’ the excess dir ‘50

to 'the atimosphete; the drrangemetit being siich
that-all of the air drawn into the blower passes
in- coohng re]atlon to' the maotor employed <for,:
rotating: ‘tHe ‘burher structure and the ‘blower.

For full-triderstanding -of the” invention, and 55

ame issuing’ from the burner when 20

(Cl. 158-=53)"

. 2
further. apprecxatmn of its. ob)ects and advan=
tages, reference ‘is to_be had to the following -de~
tailed descrlptlon and accompanymg drawing,
and to the appended claims

In theé drawing:

Figure 1 is_a sectional view ofan- oil<burner
system, embodymg this invention; and:

Figure 2:is an enlarged sectional view taken:
along the. liner 2-22 ‘of Fig, 1,

In the drawing, the numeral 11-generally indi<
cates a hollow. bowl-llke structure, circular-in-
cross-section and ‘- of “thin ‘heat-resistant- metdl;
which defines-internally a- combustion chambet -
100;

A’ major-portion, of ‘the structure- 1't-is double-
walled, with an air space ‘between the walls, and-
consists’ of an ‘innér bowl 12 having- around-its-
outside g larger bowl 13- whose rim port1on g -
inwardly turned -and secured to ‘the-inner-bowl
as by welding.  At-the-top-of ‘the structure 11,
and ‘sectired - thereto, is -a- funnel-shaped- sect1on~
14-which -constitutes-a-constriction--of -the inner-
side-wall 15-0f the structure:

For- supportmg ‘and-rotating’ the stricture (1, a
cireulay-frame -is ‘secured, as by weldinig;- to the'
bottom wall of the outer bowl 13, with a-stiffén-
ing disk: I5- therebetween' the frame consisting of
a-pair-of -flangeéd-plates - 1T +which are connected
together in spaced relation- by- a- plurality- of-
riveted-pins-18. The -bottom plate’of-the frame
is-connected by-a threaded fitting (9:to the shaff-
20°of ‘an-electric-motor 2t; the ‘male part-of-the -
fitting: being pressed on-the: motor shaft.

Alsp secured-to- the motor-shaft by the -fitting -
19.dstan: air-impeller-or-blower 22; and a-flanged-
disk-23." Resting on-the disk-23, and-confinéd &t -
its-bottom-end by -the -flange -of - the -disk,- is-a
thin-walled-hollow: ¢ylinder 24 whose upper -por-
tion extends through central openings-in'the-
bottom. walls- of the bowls - 12 .4nd:. 13 and. ter-
minates-adjacent the .plane of the funnel-seetion -
{4, Rotation-of .the cylinder 24 relative to: its:
supporting. disk:28-is prevénted by :a pin: 25 se- -
cured to-the:disk:and-cooperating-with a notch .
in:the;eylinder.- "The portion:of cylinder:24 bes .
tween- the .frame-plates 17 “is -gpertured: (for  a-
purpose -to.-be - deseribed): : so-that -only narrow:-
sections 26 of that portion of-the eylinder remain.
The -top--of -cylihder - 24 -is -closed- by -a- disk 21
welded-therein; and -sécured-to -this disk -at"its
center is- a - button--28-for-gripping -when the-
cylinder is removed -or replaced by raising or:
lowering.

Supported by the cylinder-24 is a-circular in=
verted cup-like structurs; generally indicated at
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30, whose top wall 31 has an opening through
which the cylinder-button 28 freely protrudes.
The open end of the cup 30 is flared as indicated
at 32, and an intermediate circular portion 33 of
the side wall of the cup is reduced in diameter
so that it has a snug fit with the cylinder. The
cup can be removed by lifting it from the cylin-
der, and means (conventional, but not shown)
are provided for preventing relative rotation of

these parts. Likewise, the cylinder 24 can be re~ -,

moved by merely lifting it from the supporting

disk 23. Welded to the outside of the cup is a
skirt 34 which forms an annular duct around the
cup, the duct being in communication with the
interior of cylinder 24 by way of a pluralily of
openings 35 and 36 in the side wall of the ¢ylin-
der and of the cup, respectively.

The side wall of the cup 30 is formed to pro-
vide (immediately below its reduced portion 33)
a plurality of lateral recesses 37, the recesses as
illustrated being four in number and separated
by four narrow longitudinal ribs 38 (see Fig. 2).
The  recess-defining inner surfaces of the cup
taper inwardly in a downward direction so that
the recesses 37 become progressively shallower
toward the open end of the cup.

Pressed in the hollow of the motor shaft 29 is
a tube 40, closed at its top and having adjacent
thereto four radial openings in which short tubes

or jets 41 are pressed. Around the ftube 48, and .

threaded on the motor shaft, is a hollow. ¢ylindri-
cal member 42 which is closed at its top and has
radial openings (in register with the jets 4!) in
which tubular members or long jets 43 are fixed;
the ends of the short jets 41 being spaced from
the cylindrical member £2. The openings. in
member 42 for the tubular members 43 are en-
larged at- their inner ends to form cavities 44
(Fig. 2) separate from each other. Through the
wall of cylinder 24 are four elongated openings
45; this cylinder and the cup 39 being so oriented
that the centers of the openings 45 and of the
upper parts of the cup-recesses 37 are aligned
with the long jets 43, which likewise are aligned
with the short jets 4! and the radial openings
of tube 40.

- The rotary structure described above is sup-
ported solely by the shaft 20 of the electric motor
2i, which is provided with a thrust bearing (not
shown) suitable for the purpose. The motor 21
is mounted in one end of an elongated sheet-
metal air-duct, generally indicated at 50, which
is rectangular in cross-section and comprises a
top wall 5{, & bottom wall 52, and an interme-
diate wall 53 which divides the air-duct into an
upper section 54 and a lower section 55. The
burner structure is mounted in a furnace jacket
56 with one end of the air-duct 58 extending ex-
teriorly thereof.

The electric motor 21 is encased in a jacket 57
and is secured to the bottom wall §2: of the air-
duct, with the bottom wall of jacket 571 there-
between, by means of a threaded fitting com-
prising a cap 58. The space between the motor
and jacket 57 is filled with lubricating oil by way
of a pipe 59, connected to the jacket and extend-
ing through the lower section 85 of the air-duct,
having a filling-cup 68 whereby the level of the
oil (indicated by the lines 6{) can be determined.
Connected to the cap 58 is a pipe-62 which, it is
to be assumed, leads to a source of fuel-oil whose
pressure is such as to effect rise of the oil in tube
48 (by way of the bore or hollow 63 in the motor
shaft) to a level slightly above the jets 4, 43;
there being, of course, conventional valve means

4 ~
(not shown) in pipe 62 for controlling the rate
of flow of fuel-oil.

Spaced around the upper part of motor 21 and
its jacket 57 is a cylindrical duct 64 which is se-
cured by its bottom to the dividing wall 83 of the
air-duet and extends through an opening in the
top wall 84 of the same into communication with
the inlet or mouth 65 of blower 22. Around the
blower is a eircular casing 86 which is secured
by its bottom wall 67, apertured to receive duct
§4; to the top of the air-duct. The top wall €8
of the blower casing is closely adjacent the bot-

. tom of the burner structure il and has a clear-
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ance opening for the top frame-plate {1. Above
the blower 22 is a plate 63, having a clearance
opening for the lower frame-plate, which divides
the casing 86 into an upper compartment 70 and
a lower compartment 11.

Around the rotary structure (i, and supported
by a plate 12 and layer of insulating material 73
fastened to the top of the blower casing, is a sta-
tionary structure which comprises three circular
sheet-metal members. The inner one of these
members is narrowly spaced from the burner !
and consists of a short lower section 74 and an
upper section 75 which extends slightly more than
cone-half the height of the burner. The middle
circular member 76 is more widely spaced from
the burner and rises well above it, and the outer
member 17 forms the usual furnace structure.
Mounted on the member 7§ adjacent the rotary
strueture is a channeled casting 78 having a de-
pression in its end wall for a ceramic member 13
which serves as a mount for an electric igniter
element 80 of the glow type, which. conveniently
may be the 600-watt resistance coil commonly
employed in domestic heating appliances.

Mounted in a housing 81 on the outer end of
the air-duct 50 is an electric motor 82 having a
crank and lever 83 connected to a hinged damper
84 which is cooperable with an opening 85 in the
top wall of the air-duct; the motor having in-
ternal reduction gearing for slow operation of the
damper and being so controllable as to effect al-
ternate opening and closing of the same. A vent
opening for the housing is indicated at 86.
Through the back wall of the upper section 54 of
the air-duct is another vent opening 81 whose
flow capacity can be regulated by a slidable
plate 88.

When the motor 21 is in operation, air is
drawn by the blower 22 through an opening 88
at the outer end of the lower air-duct section 55,
and openings 90 in the intermediate wall 53; all
of the air before entering the blower-inlet 65
having to pass around the motor jacket &7 by
way of the cylindrical duct 64. ‘The air paths are
indicated by arrows, and it is to be observed that
while the arrows are shown only at the right side

‘of the rotary structure to avoid crowding of the

drawing, the flow is actually on all sides; the ref-
erence characters indicating the air-flow open-
ings 90, and other such openings now to he de-
scribed, being only at the left,

The air discharged by the blower can leave
the compartment Tl by two paths: (1) into the
upper compartnent 719 through openings 91 in
plate 69, and (2) downwardly into the upper air-
duct section 54 through openings 92 in the abut-
ting walls of the blower-casing and the air-duct.

From the compartment 78 there are three
upward paths for the air: (1) between the frame-
plates 17 to the interior of cylinder 24 through
the apertures in the lower part of the same,
(2) through openings 93 in plate 16 and the bot-
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tom- wall of:the outer bowl:13 into the space be=

tween the same and the inner howl 12, and (3)

through  openings 94-in the blower-casing. top

wall 68 into: the annular space.between the ro-
tary structure and the inner circular members
14=15.

From the interior of cylinder 24 the air passes
into- the: combustion chamber 100 by two paths:
(1) through' the openings 45 and:-downhwardly
between the cylinder and the side wall of cup-39,
and (2) through the openings 35 and 36 down-
wardly through the annular duct defined by
skirt 34.

From: the space between the inner and outer
bowls- 12,

of: ope'nings 93) has three paths: (1) into the

combustion chamber 100 through the openings
95 in: the: inner bowl adjacent:cylinder 24, this-

air-being deflected laterally by a plate 98 between
the openings 95 and the open end or rim. 32 of

cup 30 and secured to the bottom: wall of the:

bowl by -small:-spacers 97 so as to minimize con-
duction:of heat between these parts, (2) into the
combustion chamber adjacent its top by way of
a circumferential row of openings 88, .and (3) to
the space outside the rotary structure by way of
a row. of openings 99 in the oufer bowl and in the
same plane as the openings 98. The openings 98
and 99 -are conveniently of the same. size but the
openings 98 are then more numerous,;:there be-
ing-in @ practical embodiment .of the invention
45 of the openings %8 and .only 6 ¢f the open-
ings99:

The blower 22 is of such construetion that its
air<impelling:capacity is in excess:of the require~
ments of the- oil-burner under all conditions, so
that part of the air passing from the blower to
compartment Ti is vented to atmosphere by way
of the openings 92, upper air-duct section &4,
opening 87, and openings 85 and 86 -when damper
84 is:open. By this arrangement ail of the air
drawn into the blower, by way of the lower air-
duct section 55 and the cylindrical duct £4, is
effective ‘for cooling -the electric motor 2i.

In-operation, the burner structure {! is ro-

tated -at high speed by the motor (conveniently,.

1550-R. P. M. when the diameter of structure {1
is -about six-inches) so that fuel-oil supplied to
the:short jets 41 (by way of pipe €2, bore §3 of the
motor shaft and tube 48) is projected by cen~
trifugal force from these jets into the cavities
44-(Fig. 2) and long jets 43, whence it is pro-
jected by centrifugal force into the recesses 37
of-.cup 38. The air entering the cup 30 through
openings-45 mixes-with the oil in the recesses and

carries it to the rim 382 of the cup from which:

the: mixture is projected by centrifugal force
toward the side wall {9 of the inner bowl {2 in
the- form of a spray which, when ignited by
means -hereinafter to be described, burns- within
the combustion chamber 168 to produce a ro-
tating fire therein and at the top or open end of
the-chamber.

One important feature of this inventicn re-
sides’ in the arrangemeni whereby the fuel is
projected from the rim of the cup 30 substan-
tially uniformly in all directions toward the sides
of the .combustion chamber despite such eccen-
tricity- of the parts as may result in normal
manufacture.

This arrangement depends primarily on the
small: diameter of tube 49 -and the shortness of
the -inner jets 41 which form radial outlets for
the'oil from thattube:. In an actual embodiment
of ‘tHe’ dnvention, siubstantially ideiitical with

13 the air (supplied thereto by way
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thet shown: in: the drawing;: the radius: of the
jets'41:is approximately ¥ inich; the dimensions:
of the parts as shown in Fig. 2 being-only-slight-
1yl less than those in the actual embodiment (the
seale of Fig. 1 being 1:2.25). Due:{o the short-
ness of the jets 44 the rotary velocity of the:oil-
particles:at the outlets of these jets is low, and:
the centrifugal forece acting.on them. is' corre~
spondingly low; the:eil therefore being projected:’
in-substantiglly eaqiial- amounts from edeh of: the:
jets:4f. If, on the contrary, the jets 41 wererels-
atively long, the-centrifugal force (which is'pro=
portional to the square of the velocity) would
be-gireat-enough to cause most of the oil o be:
projected from only one-or two-of the four jets
in:the event that the stpply tube 40 and the jets .
41 were not exactly concentric; the effeet being:
similar 1o that produced in.conhection with an
unbalanced flywheel:

The’ 0il projected, through space,. from:-the:
inner jets 41 is.collected by the respectivécavities
44. (Fig. 2) -so that it passes into the associgted -
long-jets 43 and is projected .therefrom, through:
the’openings 45 in cylirider 24, into the individual:

5 adjacent recesses 37T in the inner side surface:of

cup 3. Inasmuch as the-oil is thus supplied at-
equal rate to eachi-of these recesses; the lateral
projection of the:eil (or .oil-air mixture) from:
the rimof the cup-is -hence substantially uniform

in.all directions.

The reservoirs formed by the deepening-of the::
recesses 37 at their upper ends contribute ‘to-the:
proper admixture of the:oil with: the air entering.:
through the openings 45 adjacent the réseivoirs.

Adr, in addition to that entering.the combus-
tion. chamber {88 by way. of the open .end-of cup
88, is' supplied to the chamber by thiee other:
paths: (1) dowawardly through the annular duct:
formed by skirt 34, (2) through the openings:95
in-the bottom of the inner bowl,-and (3) through
the openings 98 in the side wall of the inner-bowl:
adjacent the upper.end of the chambet.

The air flowing downwardly through the an-
nular.duet (path 1) improves.combustion by:pene=
trating to the interior of the fire. The air pass-
ing through the openings 85 (path 2) is-heated
by contact with the deflecting. plate 8§ which,
after the burner is in full operation, becomes red=~
hot.due to-its exposure to the fire in the'chamber
and to the fact that it is.so mounted as-to -mini-
mize loss of “heat by .conduction,; so that this gir”
hag but little cooling efféct on the fire, and-be-
cause of its addition less relatively-cold ‘air -need:
be introduced by way of the mouth of the cup.
The air passing into the combustion chamber
near its open end through:openings 93: (path 3)
serves:-to substantially complete combustion with-
in-the chamber; the temperature of this air being-
raised to a high degree by heat received from the-.

‘side wall {8, which heat otherwise would -be lost”

to the .exterior of the rotary structure, so that
the double-wall arrangement of the  structure:
serves as a very effective thermal insulator. ’

It -will be observed ‘that some of .the air pass<.
ing. ‘between the double walls can escape to the:-
exterior of -the rotary structure by. way of the
openings £9 (whose function is to be described),
but, as was previously-mentioned, there are rela-
tively few of these openings. Still another path-
for air from the:blower is by way of openings 94
and the annular duct formed by the circular
members T4—175; this air passing upwardly around -
the outside of the rotary burner and: servmg as-a
foreed:siipply of secondary-gir.

Anotherimportant fesgture-of thisinvention re= -
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sides in means for starting the fire in the burner,
which means will now be described: With the

structure rotating at normal speed, fuel-oil is

permitted to flow through pipe 62 so that it is
discharged from the mouth of cup 20 in the form
of a spray of liquid oil which upon reaching the
side wall 15 ascends the same, the wall being
tapered slightly outwardly, as shown, to facilitate
the ascent of the oil. Upon reaching the open-
ings .98 the oil is projected therethrough, the
centrifugal force acting on the oil being so great
that its outward passage is impeded only slightly
by the air entering the chamber through these
openings. The oil then in the space between the

double walls of the structure is projected there-. ]

from by centrifugal force through the openings
89 into the outside space defined by the circular

member 16 and wherein the igniter element 80 is

located. It is to be assumed that the igniter had

already been brought to glow temperature, under

the control of manual or automatic means, so that
the oil is quickly ignited. ‘The fire thereby pro-
duced outside the rotary structure is effective,
after a period of about 10 seconds, to initiate
combustion within the sfructure by igniting
vapors rising from the open end of the same.

When the fire within the rotary structure is
well established (in 1-2 minutes) the production
of fire in the outside igniting-space ceases due to
the fact that the oil mixture projected from the
mouth of the cup 30 is then in a burning condi-
tion well before any of it can reach the side wall
of the structure, so that obviously none of it can
pass through the side-wall openings 98-—99.
There is very little deterioration of the igniter
element in use,:since it is out of the path of flame
issuing from the interior of the burner struc-
ture and is subjected only for brief periods to
the outside flame, the temperature of which is
relatively low. The electric igniter is not essen-
tial, since the igniting flame can be started in
the outside space by other means, for example,
simply by a piece of burning paper.

In high-fire operation of the burner, the oil is
supplied at high rate and the damper 84 is closed
s0 that all of the air from the blower, other than
that vented to atmosphere through the adjustable
opening 87, passes to the burner. To produce a
still-higher fire, the opening 87 is fully or more-
nearly closed and the rate of supply of oil in-
creased proportionately. After the fire has been
burning for about five minutes and all of the
parts have reached high temperature, if it is de~
sired to produce a low-fire condition the supply
of oil can be throttled down to a rate about one-
sixth that required for high-fire, and the supply
of air correspondingly reduced by opening
damper 84 (to the position shown in the draw-
ing) so as to vent to atmosphere more of the air
discharged by the blower.

The features disclosed and claimed in the
aforementioned copending applications Ser. No.
679,285 and Ser. No. 787,648, now Patent No.
2,568,763, September 25, 1951 include the means
for impeding passage of the burning gases from
the rotating combustion chamber, which means
is constituted by the annular constriction 14 of
the side wall 195 of the structure shown in the
present drawing; as well as the inverted arrange-
ment of the spray cup 30. The present improve-
ments over my previous arrangements reside
mainly in: (1) the means for starting the fire,
(2) the means for effecting uniform distribution
of fuel in the combustion chamber despite such
eccentricty of the parts as may occur in manu-
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facture, (3) the means for introducing additional
air to the chamber to improve or:complete the -
combustion therein, and (4) the arrangement for
circulating all of the air drawn into the blower
in cooling relation to the electric motor

The specific embodiment of my invention .
herein shown and described is obviously suscepti-
ble of modification without departing from the ..
spirit of the invention, and I intend therefore to
be limited only by the scope of the appende
claims.

I claim as my invention:

i. A rotary oil-burner, comprising: a hollow
structure defining internally a combustion cham-
ber, said structure having an end wall and a side
wall generally-circular in cross-section, the'struc-_
ture being open at its end opposite the end wall;
means for supplying fuel-oil to said chamber and
air for combustion of the oil within the cham-
ber; a motor for rotating said structuré about
the axis of its side wall at a speed such as to
rotate the fire produced in the chamber by said
combustion; there being an opening through said
side wall of the structure, said opening being
small relative to the opening defined by said open
end of the structure; and means defining around
the outside of said side wall a space where vapor-
ized oil, passing thereinto through said side~wall
opening when the structure is rotated, can be
ignited to initiate said combustion.

2. A rotary oil-burner, comprising: a hollow
structure defining internally a combustion cham-
ber, said structure having an end wall and a side
wall generally-circular in cross-section, the struc-
ture being open at its end opposite the end wall;
means for supplying fuel-oil to said chamber
and air for combustion of the oil within the
chamber; a motor for rotating said structure
about the axis of its side wall at a speed such as
to rotate the fire produced in- the chamber by
said combustion; there being an opening through
said side wall of the structure, said opening being
small relative to the opening defined by said
open end of the structure; and means for initiat-
ing said combustion, comprising an igniter ele-
ment mounted outside said structure for igniting
vaporized oil passing through said side-wall open-
ing when the structure is rotated, said ignifer
element being out of the path of flame issuing
from said open end of the structure when said
combustion is established.

3. A rotary oil-burner, comprising: a hollow
structure defining internally a combustion cham-
ber, said structure having an end wall and a side.
wall generally-circular in cross-section, the struc-
ture being open at its end opposite the end wall;
means for supplying fuel-oil to said chamber
comprising a member within the chamber adapt-
ed to discharge the oil toward said side wall of
the structure; means for supplying air to the
chamber for combustion of the oil therein; a
motor for rotating said structure about the axis
of its side wall at a speed such as to rotate the
fire produced in the chamber by said combustion; .
said side wall of the structure having an annular
constriction, and there being an opening through
said side wall at the side of said constriction
toward said end wall of the structure, said open-
ing being small relative to the opening defined
by said open end of the structure; and stationary
means defining around the outside of said side
wall a space where oil, passing thereinto through
said side-wall opening when the structure is ro-
tated, can be ignited to initiate said combustion.

4, A rotary oil-burner as defined in claim 3,:
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- &xid-wherein said-constriction is formed by an in-
wardly inclined portion of said side wall adjacent
“the open end of the structure.

.5, A rotaryioil<burner ‘as defined in claJm 3,
~-and wherein the portion. of said side wall adja~
-cent said end wall of the structure inclines out-
+wardly :in a direction toward said constriction.

6. A rotary oil-burner, comprising: a hollow
$tructure defining internally a combustion-cham-
‘ber, said structure having an end wall and a
-side -wall generally-circular in cross-section, the
sstructure being open at its end opposite the end
wall; means for supplying fuel-oil to said cham-
ber ‘comprising  a member within the chamber
-adapted to discharge the oil toward said side wall
-of the structure; means for supplying air to the
--chamber for combustion of the oil therein; a
_moator for rotating said structure about the axis
of [its side wall at a speed such as to rotate the

fire produced in the chamber by said combustion;:

-said side wall of the structure having an annular
-constriction, and there being an opening through
said “side wall st the side of said constriction
toward said end wall of the structure, said open-~
‘ing ‘being small relative to the opening defined
by said open end of the structure; and means for
initiating said combustion, comprising an igniter
-element stationarily mounted outside said struc-
ture for ieniting oil passing through said side-
wall opening when the structure is rotated, said
dgniter element being out of the path of flame
igsuing from said open end of the structure when
:said combustion is established.

7. A rotary oil-burner .as defined .in claim 6,
and wherein said constriction is formed by an
“inwardly.inclined portion of said side wall adja-
-cent the open end of the structure.

8. A rotary oil-burner as defined in claim 6,
and wherein the portion of said side wall adja-
cent said end wall of the structure inclines out-
wardly in a direction toward said constriction.

9. A rotary oil-burner, comprising: a hollow
structure defining internally a combustion cham-
ber, said structure having an end wall and a side

wall generally-circular in cross-section, the struc~"

ture being open at its end opposite the end wall;
means for supplying fuel-oil to said chamber; a
member within the chamber for receiving and
discharging said oil, said member being carried

by said structure and arranged in cosxial and’

spaced -relation to said side wall, the member

having a discharge rim in a plane adjacent said
. end.-wall of the -structure; means for supplymg

to the chamber air for combustion of said oil;

-motor. for rotating said-structure about the a-xis::

of its side wall at a speed such that the oil is
projected by centrifugal force from said rim
toward said side wall and is thereby atomized,
so that it burns within the chamber when ignited;
said side wall of the structure having an annular
constriction, and there being an opening through
said side wall at the side of said constriction fo-
ward said end wall of the structure, said opening
being small relative to the opening defined by
said open end of the structure; stationary means
defining around the outside of said side wall a
space for receiving atomized oil passing there-
into through said side-wall opening when the
structure is rotated; and an igniter element
mounted in said space for igniting the oil therein
to initiate said combustion, said igniter element
being out of the path of flame issuing from said
operi end of the structure when said combustion
is established.

10. A rotary oil-burner as defined in claim 9,

-10

15

20

25

30

35

‘40

45

50

60

65

70

75

10

-and ‘wherein: the portion of said side wall adja-
cent said end wall of the structure inelines out-

wardly in ‘a direction toward said constriction.
11. A rotary oil=burner, comprising: a hollow
structure defining internally a combustion cham-
ber, said structure having an end wall and a side
wall generally-circular in cross-section, the struc-
ture-being open at its end opposite the end wall;
a cup carried by the structure within said cham-
ber, said cup -being arranged -in coaxial ‘and
spaced relation to said side wall and so that its

‘rim is in a plane between the planes of said end

wall and said open-end of the structure; the inrer
surface of the side wall of-said cup being formed
to provide a plurality of recesses therearound;
means for supplying fuel-oil to said cup compris-
ing means carried by the structure for supplying
the oil ‘to the individual ones of -said recesses;
and a motor for rotating the'structure about the
axis of its side wall at a speed such that the oil

‘supplied "to said recesses -is projected by cen-

trifugal forece from the rim of the-cup toward

-the side wall of the structure.

12. A rotary oil-burner as defined in claim 11,
and wherein -said cup is positioned-so .that its
open end faces said-end wall of the structure.

'13. A rotary oil-burner as defined in claim 11,
and wherein said means for supplying the oil to
said recesses comprises means arranged coaxially
within the cup and in spaced relatlon to the side
wail thereof.

14, A rotary oil-burner, compriisng: a- hollow
structure defining - internally a combustion
chamber, said structure having an-end wall and
a side -wall generally-circular -in .cross-section,
the structure being -open at its -end -opposite the
end wall; a cup carried by the structure -within
said chamber, said cup being arranged in- co-
axial and spaced relation to said side wall:and so
that its rim is in a plane between the planes of

said end wall and said open end of the structure;

the inner surface of the side wall of said.cup be-
ing formed to provide a plurality of recesses sepa-
rated by ribs extending generally-longitudinally
of the cup side-wall; -means for supplying fuel-
oil to the interior of said cup comprising an. eil-
supply tube carried by the structure and - ar-
ranged coaxially within the-cup in-spaced-rela-

‘tion to the -side wall thereof, said supply tube

having a plurality of radial openings directed re-
spectively in the directions of said recesses; and
a motor for rotating the-structure about the axis
of its side wall at a speed such that:the oilis - pro-
jected by centrifugal force from said supply-
tube openings ihto the individual ones of -said
recesses and passes therefrom arourid the rim of
the cup toward the side wall of the structure.

15. A rotary oil-burner as defined in claim 14,
and wherein said cup is so positioned that its open
end faces said end wall of the structure.

16. A rotary oil-burner as defined in claim 14,
and wherein the parts of said recesses at their
ends away from the rim of the cup are of in-
creased capacity, and said supply-tube openings
are directed toward said parts.

17. A rotary oil-burner as defined in claim 14,
and including a plurality of radial tubular mem-
bers carried by the structure and interposed be-
tween each of said supply-tube openings and the
respective ones of said recesses, said tubular
members being spaced from said supply tube and
said cup side-wall and adapted to facilitate
transfer of the oil from the supply tube to the
recesses.

18. A rotary oil-burner as defined in claim 14,
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and including a hollow cylindrical member car-
ried by the structure and encircling said oil-sup-
ply tube, said cylindrical member being spaced
from the supply tube and the side wall of the cup
and having cavities in its inner surface register- §
ing with said supply-tube openings, and a plu-
rality of tubular members each communicating
with one of said cavities and projecting radially
from the cylindrical member toward the in-
dividual ones of said cup-wall recesses. 10
" 19. A rotary oil-burner, comprising: a hollow
structure defining internally a combustion cham-
ber, said structure having an end wall and a side
wall generally-circular in cross-section, the struc-
ture being open at its end opposite the end wall; 15
means for supplying fuel-oil to said chamber and
air for combustion of the oil within the chamber;

a motor for rotating said structure about the axis

of its side wall at a speed such as to rotate the
fire produced in the chamber by said combus- 20
tion; and means for supplying auxiliary air to
said chamber comprising means forming with
said side wall of the structure an annular space
therearound and constituting the side wall of a
double wall, there being openings through the 28
inner one of the side walls adjacent the open end
of the structure, and means for forcing air into-
the chamber through said space and said open-
ings.

-20. A rotary oil burner as defined in claim 19, 30
and including means for directing said fuel-oil
into the chamber adjacent the end wall of the
struecture. o

21. A rotary oil-burner as defined in claim 19,
and including means forming an annular con- 33
striction of said side wall between said auxiliary-
air openings and the open end of the structure.

22. A rotary oil-burner, comprising: a hollow
structure defining internally a combustion cham-
ber, said structure having an end wall and a side 40

" wall generally-circular in cross-section, the strue-
ture being open at its end opposite the end wall;
a cup carried by the structure within said cham-
ber, said cup being arranged in coaxial and spaced
relation to said side wall and so that its open end- 45
faces the end wall of the structure and is adja-
cent the same; means for supplying fuel-oil and
air to the interior of said cup; a motor for rotat-
ing the structure about the axis of is side wall
at a speed such that said oil is projected by cen-- 50
trifugal force from -the open end of said cup to-
ward the side wall of the structure and is thereby

~ atomized so that it produces a rotating fire with-
in the chamber when ignited; and means for sup-
plying additional air to said fire comprising 55
means on the outside of the cup for directing air,
passing from the interior of the cup through an

12
opening therein, in the general direction of the
end wall of the structure. ’

23. A rotary oil-burner as defined in claim 22,
and wherein said means for directing said ad-
ditional air in the general direction of the end
wall of the structure comprises means forming
an annular duct around the side wall of said cup
and secured thereto.

24. A rotary oil-burner, comprising: a hollow
structure defining - internally a combustion
chamber, said structure having an end wall and
a side wall generally-circular in cross-section,
the structure being open at its end opposite the
end wall; a cup carried by the structure within
said chamber, said cup being arranged in coaxial
and spaced relation to said side wall and so that
its open end faces the end wall of the structure
and is adjacent the same; means for supplying
fuel-o0il and air to the interior of said cup; a
motor for rofating the structure about the axis
of its side wall at a speed such that said oil is
projected by centrifugal force from the open end
of said cup toward the side wall of the structure
and is thereby atomized so that it produces a
rotating fire within the chamber when ignited:
and means for supplying additional air to said
fire through an opening provided in the end wall

- of the structure, said last-named means includ-

ing a plate secured to the end wall of the strue-
ture in parallel spaced relation thereto, said plate

being spacedly interposed between the open end

of said cup and said end-wall opening, the rim
of said plate being spaced from the side wall of
the structure. )

25. A rotary oil-burner as defined in claim 24,
and wherein said plate is so mounted on said
structure as to minimize conduction of heat
therebetween.

WILLIAM R. RAY.
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