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This invention relates to improvements in

oil or other liquid fuel burners, - - .
The burner of this invention utilizes, for
the atomization of the oil, a principle which
5 has been found successful in industrial burn-
ers and which has been used in.that field for
Iany years. Atomization is accomplished
by forcing the oil under relatively high pres-
sure through a small, round orifice and by
16 causing the oil stream to whirl rapidly just
ore it passes through the orifice. ~Such
atomization is commonly known as “mechan-

ical” or “pressure” atomization and atomizers

of this type inherently produce a substantial-
15 1y hollow conical spray of finely divided oil

particles. The known and proved advantages -
atomization have led me to.

of this method of
utilize it in the burner of this invention. -

.With this method of atomization as a start--

20 ing point, the general object of the invention

1s to modify the shape of the otherwise sub-

stantially hollow conical oil spray and flame,

and change its characteristics in other ways,
over what would be secured from prior art
3 burners utilizing the same method of atomi-
zation, in order to render it better suitable for
use in this'and other fields of service, such for
example as the domestic field. = - :
Particular objects are to flatten down the
spray which would normally be of substan-
tially hollow conical form, making it more
" nearly oval in cross section than round, as
- formerly; to spread the flame laterally; to
shorten the flame longitudinally ; to ‘secure
a short, bushy flame; to effect improved,
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rapid and intimate mixture of the air and

oil; to ytilize an amount of air for combus-
tion which is only slightly in excess of the-
oretical requirements; and to obtain prac-
tically silent combustion. - :
In carrying out these objects, secure - the
result by utilizing the air which is supplied
- to the oil spray. This air, at relatively low

40

_ Pressure, is 1ot suppliéd evenly all around

3 the oil spray as formerly, but is directed to
the spray in twos opposed ‘broad streams
which converge in a direction forwardly of

the oil nozzle, and start to impinge on the
* oil spray from opposite sides and at a point .

90 near the nozzle, with the result that the spray,

and the flame resulting from the ignited mix-
ture of air and oil, is flattened down and
broadened out into more or less oval cross
section. A mnovel an important characteristic
of my invention is that the shape of the oil
spray formation is changed after it leaves
the nozzle and its shape and that of the flame
is substantially controlled and modified by
the air streams, as distinguished from prior
art flat flame burners, wherein the shape of
the oil spray and flame is controlled by the
shape of the oil and/or air openings and' as
distinguished from burners wherein the air
and oil are mixed inside the nozzle and the
mixture emitted through a rectangular slot.

-Another feature of my invention relates to
the control of the velocity of the aforesaid
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streams with relation to the rate of flame

propagation, whereby a change of pace is ef-
fected in the air streams, characterized by
a velocity initially greater than said rate in
order to keep the starting point of the flame
away from the nozzle and prevent the trou-
bles which would otherwise result and by a
velocity which soon becomes less in order
to prevent the flame from “drifting” away
from the nozzle. ) .
Other features of the invention will appear

as the description proceeds and will be point- - .
. 8

ed out in the appended claims.

(]

(]

The invention will be described with ref-

erence to the accompanying drawings, in
which i— o ' '
‘Figs. 1 and 2 are side and end elevational -
views, partly in section, of an oil burner em-
bodying the oil and air-nozzle features of my
invention; - . o
Figs. 3. 4 and 5 are front, side and' rear
elevational views, respectively, of one form
4f air head, embodying my invention ;
Fig. 6 is a sectiona] view taken on the line
6—6 of Fig. 5; o o
Fig. 7 is a sectional view taken on the line

7—7 of Fig, 4; : R
Figs. 8, 9 and 10 are front; side and rear -
elevational views, respectively, of a second

form of air head embodying my invention;
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" Fig. 11 is a sectional view taken on the -

Line 11—11 of Fig..10; -
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16

- closed by a head 16.

20

Fig. 12 is a sectional view taken on the
line 12—12 of Fig. 9; v

Figs. 13 and 14 are diagrammatical views
illustrative of the form of the oil spray pro-
duced by the oil nozzle;

Figs. 15 and 16 are diagrammatical views
illustrative of the manner in which the oil
spray formation is changed, after it leaves
the nozzle, by the use of air streams from
either form' of air head; and

Fig. 17 is a sectional view of the oil nozzle.

In Figs. 1 and 2, I have shown, by way
of illustrative example, a complete burner
in which my invention is embodied. Asthere
shown, the burner includes a horizontally-
disposed, cylindrical tube 13, suitably sup-
ported as indicated, and having its rear end
The forward end of
the tube 15 passes through the wall w of
the boiler or the- like and opens into the
combustion chamber ¢ thereof. A fan 17,
mounted on tube 15 and driven by an elec-
tric motor 18, supplies air at low pressure

to tube 15 and thus to chamber c—all of

25

the air supply to the
ing by way of tube 15 from fan 17. The
outlet end of tube 15 is partially closed by
an air head 19 of special construction, later

" %o be described in detail. Mounted central-
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1y in this air head is a pressure of mechani-
csl atomizing nozzle 20, to which oil is sup-
plied by a pipe 21. Pipe 21 extends rear-
wardly to and through head 16 and con-
nects with a pipe 22, leading to the outlet
of a suitable pump 23, connected to the shaft
94 of fan 17 to be driven therefrom. Oil is
drawn in by pump 23 from a pipe 25 through
a suitable strainer 26 and is forced under
relatively high pressure through pipes 22

) and 21 to nozzle 20.
Other usual accessories indicated in the’

drawing are an electromagnetically-operated
valve 27 to control the supply of oil to nozzle
20; a by-pass valve 28, which functions to
maintain the pressure of the oil supplied to
nozzle 20 within limits at a substantially con-
stant figure by opening, whenever the de-

‘gired predetermined pressure is exceeded, to
by-pass part of the pumped oil to a return

pipe 29; a gas supply pipe 30, including an
electromagmetically ~ operated _controlling
valve 31, for maintaining a gas pilot for igni-
tion purposes; a spark plug 32 for igniting
the gas pilot; a wire 33 leading to the plug
from a suitable source of high tension elec-
tricity, such as a coil housed in box 34; ‘and
electrical control mechanism housed in
box 35. L o .
The burner, thus described, will serve as
one example of many widely varying types
of burners with which my invention may be
used. The details, thus far described, are
not. important to the present invention and
may be varied widely in form and arrange-

ment. . The effort has been to convey a gen-

latter preferably com-
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eral picture of a complete burner, as a setting
or background for the real invention, which
relates to the manner whereby the air, sup-
plied to the oil spray issuing from nozzle 20,
effects changes in the formation of the spray
and the resulting flame.

The nozzle 20 utilizes old principles but
it will be briefly described to Insure that its
operation is understood. Referring to Fig.
17, the nozzle 20 has an axial passage 36 which
terminates with a conical end 37, converging
toward and terminating with a small circu-
lar outlet orifice 38. The rear end of passage
36 is closed by a plug 39, except for two holes
40 which allow oil to pass from pipe 21 to
passage 36. Interposed in passage 36, and
formed integrally with plug 39,is a cylindri-
cal member 41 carrying a double serew thread
41’. Oil, entering passage 36, can reach out-
let 38 only by travelling in a spiral path

through the spaces between adjacent screw-

threads 41, whereby the oil is given a whirl-
ing motion. . The oil, under high pressure,
say for example from 50 to 100 pounds per
square inch, is forced through the small out-
let orifice 38 and is thoroughly broken up,
issuing in a form like mist or fog. The nor-
mal shape of the oil spray issuing from a
mechanical atomizing nozzle is substantially

that of a hollow cone, as indicated in Fig. 13,

and the cross section at any point is circular

as indicated in Fig. 14. o
The real problem of this invention is to
change this normal shape of the oil spray
and the resulting flame by means of the air
which is supplied to the o1l and mixed there-
with. This work can be accomplished by
the air head 19, or a modified form thereof
later to be described, or by any other style
of head which will function in a generally
similar way. The heads, shown herein, 1 be-
lieve to be the best designs for their intended
purposes but I recognize that the designs
may be varied widely and still embody the
essentials of my invention. Therefore, I do
not intend to be limited to the details, here-
inafter described, except as they may be es-
sential for the accomplishment of the work
desired. . :
The head, shown in Figs. 8 to 7, is a sub-
stantially cylindrical member 42 having a
central through passage 43 to receive the oil
pipe 21 and part of nozzle 20 and having two
diametrically opposed air passages 45. The
head also has a passage 44 to receive the de-
livery end of the pipe 25, which end serves as
a gas pilot. The passages 45 are separated
by a central bridge 46, extending diametri-
cally across the member 42. The inlet ends
of the passages
as shown in Fig. 5, although each has an
inner wall 47, which is straight. The outer
wall 48 is curved concentrically with member
49 and curved end walls 49, of shorter radius,
connect the inner and outer walls 47 and 48.

45 are roughly oval-shaped -
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The outlet end 50 of each passage 45 is rough-
ly rectangular in shape (Fig.7) and is con-
siderably longer than it is wide, From the
_ inlet to the outlet, each passage 45 changes
6 Progressively in shape. The outer wall 51 of
the outlet end of cach Passage 45 is steeply
inclined and forms a deflector to change the
direction of the air stream. The two walls
1 converge in a direction forwardly of the
oil nozzle and, if extended, would meet in g
transverse line located well ahead of the noz-
zle. The face of bridge 46, which is opposad
to wall 51, is convexly curved and the .upper
and lower parts of this curved surface, which
parts form the inner walls 52 of the alr out-
lets, approximate the steeply-pitched incli-
nation of the outer walls,
The second form of head, shown in Figs. 8
to 12, is designed for smaller capacity than
the head just described. It functions, how-

10

15

20 b ; .
©.ever, in the same general way and illustrates

 the fact that the design of the head may
vary widely in detail and still effect the re-
sult. This head 42’ has the two diametri-
cally opposed air passages 45" and the central
oil passage but lacks a clearly defined bridge,
such as 46. The inlet ends of the air pas-
sages are roughly elliptical but the ellipses
are very fat and closely- approach circular
form. 'The outlets 50’ are substantially rec-
tangular but not as closely so as with the
other form,—the outlet being widest at its
center and tapering in opposite directions to-
ward narrower ends.. The steeply pitched
outer and inner walls 51’ and 59’ are found
as before, the former serving to deflect the
air streams and change the directions thereof.

It performs the work of changing the direc-
tion of the air streams and distributing the
air laterally ;so that two
flat, sheet-like streams of air issue in converg:-
ing relation with a tendency to meet in a line
in-front of the oil nozzle 2, It is not neces-
5 sarily essential that any substantial change
“in velocity of the air be effected by the air
head. The two streams are so directed as to
start to impinge on the substantially conical
spray of oil emitted from nozzle 20 at an
angle which, for best results, should be ninety
degrees or thereabouts, as shown at #in Fig.
15." The angle @ of impingement may, how-

25
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ever, be any acute angle although: the steeper .

the angle,and the nearerits approaclito ninety

5 degrees, the better the results obtained. It

should be pointed out that while the direction

of the outlets of the air nozzles is fixed, the

angle of impingement of the air streams on

the normally cone-shaped ol spray is variable

U by changing the'angle of the oil spray (shown

at y in Fig. 17) which may readily be done

by~ -changing the oil nozzle. . Nozzles are

_available for producing oil sprays, having
-angles ranging from 70 to 120 degrees.

» In operation, air ig supplied by fan 17

in Figs. 13
. il

Each type of head has this in common. -

wide, substantially -

-readily understood by

'3

to tube 15 at relatively low pressure,—pref-
erably at a pressure-of g fraction of an
ounce,—in order to avoid noise. il is sup-
plied by pump 23 under heavy pressure and
issues from nozzle 20 in a spray which is

' initially of substantially hollow conical form

and circular cross section as shown ateand b
and 14, respectively. The oil
Spray, and the resulting flame, would con-
tinue in such form if air were supplied even-
Iy at all points around the circle 5 of Fig. 14,
as is usually done, and except for the im-
pinging air streams issuing fromr the air
head. The oil which is under high pressure
in nozzle 20, loses most of its pressure when
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it issues from the nozzle orifice 38. The _

pressure is transformed into velocity. The
result is a fine fog-like spray of oil in substan-
tially the formation of a bollow cone. This
formation is changed, after the spray leaves
the nozzle, by the oppositely impinging air
streams broadly indicated by the arrows d
in Fig. 15. The effect, roughly speaking, is
to squeeze the conical spray between the air
streams and flatten it down into more or less
elligtical cross-section form, as diagrammati-
cally shown at &’ in Figs.
action may be likened to that which occurs

85
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15 and 16. The

when a barrel hoop is squeezed together from .

two diametrically opposite points. = The air,
coming from one direction, such ss that in-
dicated by the arrow d in Fig. 15, meets oil
coming from another direction, such as that
indicated by the arrow ¢, and the resultant of

the two forces is indicated by arrow /. The .
‘direction of the oil particles is changed by

the impingement of the air streams thereon
but in different ways and to different degrees
at different points around the ecircle b of the
oil spray. ‘At the top and bottom of the
circle, the greatest change in direction of
the oil is effected while near the two extreme
side positions the least change is effected.

_ Not all the air will follow the even course
described. Some of the
pear, penetrates the oil spray and becomes
saturated therewith, resulting in an intimate
gaseous mixture of
ignited in any snitable way at a point slight-

air, as will later ap- .

Sun

200

air and.oil‘, which is

ly in advance of the nozzle 20,.as will be .

y those skilled in the
Zaseous mixture there is
flame propagation. It is

art. For any such
a certain speed of

impox:ta-nt that the velocity of the air'streams -
issuing from the air head be initially some- ..

what greater than such speed of flame prop-
agation for, by so doing, thé flame is blown
away from the nozzle, thus avoiding troubles
irom carbon deposits and burning of the
Lozzle. The nozzle is kept cool and free
from soot. The velocity of the air streams

diminishes and, though initially * greater -

than the speed of flame prepagation (say at
the location ¢—¢ in Fig. 2), it soon becomos
equal to such speed and eventually, (say at

LYY



10

15

20

25

30

35

40

45

50

55

60

~+ cated generally by the arrows (
part substantially envelops and completely

4

the location A—A), less than such speed. As
soon as the velocity of the air streams be-
comes equal to that of flame propagation, the
flame is no longer blown forwardly and any
further travel of the flame thereafter is due
solely to flame propagation;—such further
iravel being not very great because, due to the
intimate and thorough mixing of oil and air,
flhe mixture is soon consumed. As the
velocity of the air becomes less than that of
flame propagation, the tendency then is to
draw back the flame and prevent it from
drifting away from the nozzle. This change
of pace of the air streams with respect to the
rate of flame propagation, is therefore m-
portant as controlling the length of flame as
well as keeping the flame away from the
nozzle and yet restraining the flame from
drifting away from the nozzle far enough to
result in extinguishment.

The effect, just described, is I believe, con-
trolled in a measure hy the angle of impinge-
ment of the air streams.—especially the sud-
denness of the change of pace. The effect of
the impingement of the air streams on the oil
spray is presumably a sharp reduction in
velocity of the air streams and presumably
also, the steeper the angle of impingement,
the greater the reduction in air velocity. By
using a less steep angle of impingement, the
tendency is to lengthen the flame and this
may be desirable in some installations in
ovder to fill the fire-box. In other installa-
tions, a shorter flame will be required.
provide nozzles of different angles to help in
meoting these different conditions.

By a proper choice of nozzle and air head,
T a1 enabled to control the length and width
of fiame and secure a substantially uniform
distribution of it over the area of the fire-
hox,—flattening the flame down, spreading it
laterally and contracting it in length over
what would be obtained by the use of a me-
chanical atomizing nozzle and an air supply
uniformly distributed around the circle of
the oil spray.

'The construction described has the advan-
tage that variations in the amount of air ad-
mitted may be effected over a fairly wide
range without any great influence on the lo-
cation of the point where the flame starts.
This facilitates a proper application of the
ignition means. It also enables a burner, of

_any given size, to operate satisfactorily over

a wide range of oil consumption.

Another and an important feature of the
invention relates to what I call “an air re-
tort effect”, which results from the envelop-
ing action of part of the air streams with re-
spect to the oil spray. I conceive that part
of each air stream, after it meets the oil
spray, will follow -a more or less definite
course, such for example as has been indi-
#,and that such

_means for dividing
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surrounds the oil spray.. Other parts of each
air stream will not follow such an even course
but will penetrate the oil spray and be met
by similar parts of the opposite air stream
with the result that there are, within the
region of the oil spray, impinging air cur-
rents which produce a state of turmoil. The
result, I believe, is that there is a moving
envelope of air encompassing a region in
which oil and air are in a state of turbulence
and in which a thorough mixing of these two
ingredients takes place. The outer and en-
veloping part of the air streams confines and
retains the other part of the air and the oil,
and is finally used up in combustion. The
practical effect, I believe, is- substantially
that of a retort burner. AlI of the advan-
tages of a retort burner appear to be secured
without the disadvantage, usually incident
thereto, of noisy operation. The absence of
noise is very likely due to the resiliency of
the air which in effect forms the walls of a
retort. Much larger amounts of oil may be
burned with very little noise, using the “air
retort” than can be done with any ordinary
retort with which T am familiar.

I believe myself to be the first to provide
an oil burner in which the initially conical
shape of the oil spray formation is changed,
after it leaves the nozzle, by means of two
streams ef air, which impinge on opposite
sides of the conical spray and effect a squeez-
ing down and a lateral spreading out of the
mixture,—producing a short bushy flame;
and I desire to claim my invention in the
broadest legal manner.

What I claim is:

1. In an oil burner, means for producing
a substantially hollow conical spray of oil,
means for supplying air under controlled
pressure and velocity to the oil spray, and
the air thus supplied into
two streams one on each of two opposite sides
of the oil spray and for directing said streams
in forwardly converging relation so as to im-
pinge on the spray after it leaves the first
named means, whereby the oil spray is

squeezed between said air streams and the re-.

sulting mixture and flame is relatively flat

‘and laterally spread.

9. In an oil burner, means for producing
a substantially hollow conical spray of oil,
and two air mozzles disposed on opposite
dides of the axis of said spray to direct the air
in two forwardly converging streams which
impinge on the oil spray at a location mear
but spaced forwardly from the apex of the
conical oil spray, whereby the oil spray is
squeezed between the air streams and the re-
sulting mixture is flattened down and spread
in directions at right angles to that in which
it is flattened down. :

3. Tn an oil burner, means for producing
a substantially hollow conical spray of oil
particles, and two air nozzles disposed on op-

i

70

w0

80

86

90

100

105

110

115

120



-]

10

1,882,181

Posite sides of the axis of said spray and con-
structed to direct upon the substantially coni-
cal spray in forwardly converging relation
with respect to the direction of travel of the
oil, two broad sheet-like streams of air, which
impinge on said spray and change the direc-
tion of the oil particles thereof but to dif-
ferent degrees around the circle of the oil
spray. - ‘

4. In an oil burner, means for producing a

- substantially hollow conical spray of oil, and

force feed means for supplying air to the oil
and directing it in two streams which impinge

.. upon the substantially conical spray at dia-
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metrically opposite locations and adjacent but
spaced from the apex of the spray, whereby
the oil spray formation is changed
after it leaves said means and s mixture of
air and oil is produced which is roughly el-
liptical in cross sectional shape, g

5. In an oil burner, means for producing
a substantially hollow conical spray of oil,
force feed means for supplying air, and two
air nozzles disposed on opposite sides of the
axis of said spray to direct the air in two for-
wardly converging streams which impinge on
the oil spray at a location near but spaced for-
wardly from the apex of the substantially
conical oil spray, whereby the oil spray 1s
squeezed between the air streams and the re-
sulting mixture is flattened down and spread
in directions at right angles to that in which
it is flattened down.
6. In an oil burner, means for producing
substantially hollow conical spray of oil
Pparticles, force feed means for supplying air,
and two air nozzles disposed on opposite sides
of the axis of said spray and constructed to

direct upon the substantially coniéal spray

in forwardly converging relation with respect
to the direction of travel of the oil, two broad
sheet-like streams of air, which impinge on

_said -spray and change the direction of the

(%]

oil particles thereof but to different degrees
around the circle of the oil spray.

7. In an oil burner, a mechanical atomiz-
ing oil nozzle for producing a substantially
hollow conical spray of finely divided oil par-
ticles, two air nozzles disposed on opposite
sides of the axis of said spray,and means for
forcing air at very low Pressure through said
nozzles, said nozzles being constructed to de-

liver broad and substantially flat streams of

air in forwardly converging relation and be-

ing so located with reference to the oil nozzle - )
“streams after the oil particles have left the
nozzle and the mixture produced being broad

that the streams impinge on the oil spray
after it leaves the nozzle, S

8.'In an oil burner, a mechanical atomiz-
ing oil nozzle for producing a substantially

hollow conical spray of finely divided oil

Pparticles, two air nozzles disposed on opposite
sides of the axis of said spray, and meansg for
forcing all the air for combustion at veryilow
pressure through said nozzles, said nozzles be-
Ing constructed to deliver broad and substan-

in shape’

5

tially flat streams of air in forwardly con-

verging relation and being so located with ref-
erence to the oil nozzle that the streams im.-

pinge on the oil spray after it leaves the

nozzle.

9. In an oil burner, a mechanical atomiz-
ing nozzle, means for forcing oil at high pres-
sure through said nozzle, whereby a substan-
tially hollow conical spray of finely.divided
oil particles issues in mist-like form from
said nozzle, two air nozzles disposed on op-
posite sides of the axis of said spray, and
means for forcing air at very low pressure
through said nozzles, said nozzles being con-
structed to deliver broad and substantially
flat streams of air in forwardly converging
relation and being so located with reference
to the oil nozzle that the streams impinge on
the oil spray after it leaves the nozzle.

10. In an oil burner, a mechanical atom-

.izing-nozzle, means for forcing oil at high

pressure through said nozzle, whereby a sub-

stantially hollow conical spray of finely di--
.vided oil particles issues in

mist-like form
from said nozzle, two air nozzles disposed on
opposite sides of the axis of said spray, and
means for forcing all the air for combustion
at_very low pressure through said nozsles,
said nozzles” being contructed to deliver
broad and substantially flat streams of air
in forwardly converging relation and being
so located gvith reference to the oil

7
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nozzle

that the streams impinge on the oil spray .

after it leaves the nozzle,

11. In an oil burner, a low pressure air
blower, a cylindrical air tube receiving at
one end the discharge from the blower, an

‘100

air head closing the other end of said tube

except for two diametrically opposite air -
'passages which at their

roughly ‘oval-shaped and at their outlet ends

intake ends are

105

areroughly of rectangularshape,said passages

changing the direction of the air and dis-
tributing it laterally so that two broad shest-
likestreams of air issue in converging rela-
tion, a mechanical atemizing nozzle mounted

110 -

centrally in said air head and back of the line .
along which said air ‘streams tend. to- meet, |

and means for forcing oil at high pressure
through said mechanical atomizing mnozzle,
whereby . a substantially hollow econical
spray of finely divided oil particles issues in
mist-like form therefrom, the direction of the
particles of oil in‘said spray being changed
by the impinging action of the opposed air

and roughly flat in form, R

12. In an oil burner, means for producing
a substantially hollow conical spray of fine-
ly divided oil particles, two air nozzles dis-
posed on opposite sides of the axis of said
spray, means to force air through said noz-
zles, the latter constructed to direct the air
in two forwardly converging streams which
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impinge on the oil spray near but after it
leaves the nozzle, means for igniting the mix-
ture of oil and air, said air forcing means de-
livering the air to the oil at a velocity initially
greater thanthat of flame propagation tokeep
the fiame away from the oil nozzle, the veloc-
ity of the air after impingement with the oil
becoming rapidly less than that of flame prop-
agation with the result that the flame is of
short length and bushy character. 4

13. In-an oil burner, means for produc-
ing a substantially hollow conical spray of oil,
and means for supplying air to the oil and
directing it in two streams which impinge
on the 'spray at substantially diametrically
opposite locations adjacent but spaced from
the apex of the spray, part of said streams
serving to press down upon and envelop the
spray and form a moving confining wall
therefor, other parts of said streams pene-
trating the spray and creating turbulence
within the moving wall to secure thorough
mixture of the ingredients.

14. An oil burner, comprising, a low pres-
sure 2ir blower, an air conduit receiving at
one end the discharge from the blower and
closed at the other end except for two op-
posed air nozzles, the intake ends of which
are roughly oval-shaped and the outlet ends
of which are roughly of rectangular shape
and in substantially parallel relation, said
nozzles changing the direction of the air and
distributing it laterally so that two broad
sheet-like streams of alr issue in forwardly
converging relation, oil atomizing means lo-
cated between said nozzles, and means for
forcing oil at high pressure to said atomiz-
ing means. '

15. In an oil burner, a low pressure air
blower, an air conduit receiving at one end
the discharge from the blower, and closed
at the other end except for two diamet-
rically opposed air passages the outlet por-
tions of which are in forwardly converg-
ing relation, means located between said air |
outlets for producing a hollow conical spray
of finely divided oil ‘particles, ‘said spray
being subjected to the impinging action of
the opposed air streams issuing in converg-
ing relation from said outlets and, being
flattened down and broadened out and con- -
tracted in length therebiy. -

" In testimony whereof I have affixed my

HANNIBAL A. KUNITZ.



