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€ Claims.

This invention relates to oil burner nozzles,
particularly of the general type disclosed in my
Patent 2,022,513, granted November 26, 1935,
wherein air under pressure is mixed and dis-
charged with the oll at the nozzle tip to effect
atomization thereof.

- The object of the present invention is to pro-
duce uniform and effective atomization of the oil
by means of an improved nozzle structure capable
of operating at relatively low air and oil pres-
sures.

A particular object is to enable the rate of oil
discharge from the nozzle tip to be accurately pre-
determined and also varied by means of a readily
replaceable calibrated oll flcw orifice embodied
in the improved atomizing nozzle structure.

A further object is to provide an improved air
pressure oll atomizing nozzle structure having
a junction or connection block provided with
socket means at one end thereof for removably
mounting an oil and air mixing nozzle tip and
provided with separate oil and alr pipe sockets

~ at the other end with internal passages extend-

application, Serial No. 320,557 ﬁled concurrently
herewith. Briefly, the improved burner unit com-
prises & base 10 with adjustable ‘legs {{ upon
which base are mounted all of-the principal
operating and confrol parts of the burner unit.
including - the electric motor driven blower and
oil and air pumping mechanism (2, the high

" voltage electric ignition transformer {3, as well
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as the burner combustion air supply nozzle struc-

‘ture - 14 which is adapted to be sealed into the

refractory wall 1§ of 4 boiler furnace or other
type of furnace to which the conversion oil burner
unit is applied. The removable jacket or cover
16 serves to enclose all of the operating parts of
the burner except the nozzle. Combustion air -
under pressure. is supplied from the motor driven .
blower {1 into the interior of the combustion air
nozzle 14.

The motor driven mechanlsm 12 constitutes the
electric ‘motor driven oil and air pressure supply

- means for the improved oil atomizing nozzle 20

ing therefrom and joined together to form an .

initial oil and air mixing chamber inside the

block and with the block also provided with &

~ special inverted well having a metering plug
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mounted therein with a thin walled sharp edged

orifice disposed in the oil supply passage directly
adjacent the mixing chamber for controlling the
iInitial mixture of the oil with the air.

Other objects are to promote intimate and
thorough mixture of the oi] and air under pres-
sure by means of a double mixing action within
the nozzle body before the discharge thereof
and to enable the angle of the discharge atom-
ized oil stream to be varled upon variation of
the atomizing air pressure.

Other objects will appear in the following de-
scription of the accompanying drawing illustrat-
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ing preferred embodiments of the invention and -

in which Fig. 1 is a side view partially in section

‘of an automatic electrically operated conversion

oil burner unit provided with the improved a.tom-
izing nozzle of the present invention; Fig. 2

.18 an enlarged sectional view showing the internal

arrangement of the'various parts of the improved
atomizing nozzle embodying the present inven-
tion; Fig. 8 is & perspective view of one of the
inner nozze tip parts shown in Fig. 2, and Fig. 4
is a sectional view of a modified form of artomizing
nozzle embodying the invention.

‘The conversion- oil burner unit fliustrated in

‘Fig. 1 15 showh as of the impmved type more

fully described and claimed
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of .the present invention, the structural details
of which are more clearly shown in the enlarged
views of Figs. 2 and 3. Preferably. the motor
driven mechanism (2 is of the improved type de-

-scribed and claimed in the Lum Patent 2,032,291,

granted February 25, 1936, although any other
suitable type of motor driven blower and oil and
air pumping means may be provided for supply-
ing the improved atomizing nozzle 20 with oil and
air under pressure through the oil supply pipe 2
and the air supply pipe 22. - -

Preferably the improved atomizing nozzle 20 of
the present invention is mounted inside of the
cooling air flow tube 24 so as to discharge sub-
stantially horizontally a stream of atomized ofl
along the axis of the combustion air nozzle i4
and adjacent the discharge end thereof.
atomized stream of oil preferaby is ignited by
electric arc produced between a pair of electrodes
28 located above and closely adjacent the end of -
the oil atomizing nozzle 20. -

As shown in the enlarged sectlonal view of Flig.
2, the improved structure of the atomizing nozzle -
20 comprises the nozzle body or junction block 30
preferably of external hexagonal form and pro-
vided at one end with the enlarged openings or
bores-31 and 32 one above the other to form
sockets into which-are sealed respectively the oil
supply pipe 2{ and-the air supply pipe 22, as by
silver soldering, brazing, or the ltke. The nozzle
body 38 thus constitutes a Junction or conneétion
bioek for the oil and air pipes 2f and 22 and is

also provided with -the interconnected internal - -
my .copending 55 oll passageways 3a, 31D, 3lc and the internal

The . -
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alr passageways or bores 32a and 32b in order

to mix the oil and air supplied from pipes 21 and "’

22 together under pressure and then permit the
oil and air mixture to flow to the atomizing orifice
of the nozzle through the interconnecting axial
passage 33.

The oil passage 3lc is formed by a hore ex-
tending axially through the removable annular
metering plug 86 which is screw-threaded into
the enlarged vertical opening or bore 31 which
extends upwardly into the nozzle body 30 to

form an inverted well or socket for the metering’

plug 36. The removable metering plug 36 carries
secured to the chamfered upper end thereof the
calibrated oil flow thin metering disc 38 with the
. sharp edged thin walled oil flow control orifice
38 formed in the center thereof in alinement
with the axis of the oil passage 3{c. In this way
the upwardly directed thin walled sharp edged
oil flow control orifice 39 is removably embedded
within the connection block 30 directly adjacent
to the junction of the separate oil and air supply
passages so s to control most effectively the
initial intermixing of the oil and air under pres-
sure, The removable plug 36 is provided with
suitable shoulders 41 for receiving a special
wrench so that the orifice disc 38 may be tightly
seated against the upper end of the threaded
vertical opening 37.
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The readily remo{'a.ble sealing plug 42 is 80

screwed into the bottom. entrance of the thread-

ed opening or inverted well 31 preferably with -

" a compression washer 43 between the head of
the plug 42 and the bottom of the nozzle body

or connection block 30 so as to close the thread-

ed opening 37 and form the passageway 31b be-

tween the top surface of the plug 42 and the

bottom surface of the plug 36. Preferably seal-
ing plug 42 is provided with a sediment well 42a
as shown to protect orifice 38. .

- In the form of nozzle shown in Fig. 2, the oil
passage 3lc is in opposing vertical alinement
with the air passage 32b so that the oil stream
issuing from the sharp-edged oil metering orifice
39 will be projected directly upward into the
downwardly moving air stream in the passage
32b. This results In an oil geyser-like action
that produces an initial intimate and thorough
mixture of the oil and air under pressure in the
vertical passage 32 with the mixing action con-
tinuing in the passages 33 and 45a. In case
there are any small air bubbles or vapors in the
oil supply coming through pipe 21, these air bub-
bles or vapors will readily pass thr'ough the up-
wardly directed metering orifice 39 along with
the oil and without separating .from the oil,
thereby preventing air pockets which might
cause an apprecla.ble discontinuity  of the oil
ﬂow

It is important to. note that the flow of oil
under pressure through the oill supply pipe 2i
and the sharp edge thin disc metering orifice

" 88 provides & viscosity compensated oil flow con-
trol of the improved type described and claimed
in the Lum Patent 2,072,761, granted March 2,
1937. 'Thus in accordance with the viscosity
compensating flow control principles set forth in
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to note that by removing the sea.ling plug u
and substituting different internal plugs 36
carrying different sized oil metering. orifices 39,
the rate of oil discharged from the improved
nozzle structure may be quite accurately prede-
termined and also readily varied as desired. In
this way the burner heat output may be readily
varied between wide limits.

The end of the nozzle body or junction block
30 opposite the oil and air inlet pipes 21 and 22

'is provided with an externally threaded annular

boss 48 for receiving the  internally threaded
nozzle tip clamping nut 48 with a compression
washer 47 for sealing the clamping nut 46 to the
nozzle body or block 30. The clamping nut 46
carries the atomizing nozzle orifice tip 50 pref-
erably brazed or welded thereto in cooperating
relation with the inner nozzle tip plug 51 which
is biased by the spring 52 into firm engagement
with the inner face of the discharge orifice tip 50.

The special shape of the inner nozzle tip plug
51 is more clearly illustrated in the perspective
view of Fig. 3. The small cone portion 53 ex-~
tending from the face 54 of the plug 6f is adapt-
ed to fit in nesting relation within the comple-
mentary internal conical depression 55 formed
centrally in coaxial relation in the atomizing
orifice tip 50 with the tip of the cone §3 in regis-
tering spaced apart relation with the restricted
atomizing discharge orifice 56 located at the
apex of the conical depression 55.

The tubular extension 58 from the nozzle tip

‘plug 5! forms a close sliding fit within the cylin-

drical opening or socket 45a formed in the an-
45 preferably in axial alinement with
the oil and air mixture flow passage 33 and in
communication therewith. Thus the improved
nozzle junction or connection block 30 is pro-
vided not only with the sockets for sealing the

' separate oil and air pressure supply pipes at one

end thereof and with the separate inverted well
or socket for removably embedding the oil meter-
ing plugs 38 with its upwardly directed thin
walled sharp edged metering orifice 38 directly
at the junction of the oil and air pressure sup-
ply passages but also with a nozzle tip socket for
removably mounting therein the oil and air mix-
ing tip parts.

In operation the oil and air mixture flows
under pressure from the mixing passage 383 into

- the large opening 4%z and further mixes in and
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said Lum patent, the improved nozzle structure

of the present invention is capable of majntain-
ing a practically constant oil rate in the oil
burner Arrespective of variations of the viscosity
of the fuel oil within predetermined limits, these
1imits being sufficiently wide to include the vari-
ous grades of fuel oil ordinarily used in oil burn-
> ers of the domestic type. It is also important

70
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around the biasing spring §2 and also in the cen-
tral passage §{a formed in the nozzle tip plug 5{.
Several equilaterally spaced radial passages 5ib
(that in Fig. 3 are limited to three) are provided
to subdivide and carry the oil and air mixture
from the mixing passage Sla into the equal
number of communicating diagonal tapering
slots Bic formed diagonally in the face §4 of the
plug 5i, as shown in Fig. 3. The slots Sic dis-
charge the oil and air mixture in separate diag- .
onal streams into the annular mixing chamber
formed between the conical depression 88 and
the opposing cone 83, thus serving fo impart a
rapid and turbulent rotary motion to the oil
and air mixture around the cone 53. As a re-
sult the oil and air are given a further violent
intermixing under pressure before the discharge
of the mixture through the restricted atomizing
orifice 56 occurs.

The double oil and air mixmg action obtained
by means of the improved atomizing nozzle struc-
ture produces in operation a very intimate and
_thorough intermixture of the oil and air under
pressure with a uniform and effective atomiza-
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_tion of the oil resulting from the rapid expansion
of the air particles upon the discharge of the
mixture through the restricted orifice §8. Fur-
thermcre, the rapld rotary motion imparted to
the air and oil mixture just prior to discharge

produces a relatively wide angle stream of atom-

ized oil when the oil and air are suppled to the
atomizing nozzle at relatively low pressure. This

enables the combustion air discharging from the -

air nozzle 14 to intimately intermix with the

" wide angle stream of atomized oil so as to pro- -
duce a stable flame with relatively-uniform and -

efficient combustion of the oil. Preferably the

angle of the combustion air stream discharged -

- from the air nozzle (4 is always maintained
slightly greater than that of the stream of atom-
ized oil in order to provide some excess of air

. at the boundary of the atomized oil stream and

thereby insure as complete combustion of the oil -
- 20

as possible. : ) .
Preferably the external surface of the nozzle
body or junction block 30 is formed. hexagonal

15
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‘What I claim as new and desire to secure by
Letters Patent of the United States is: .
1. In an atomizing nozzle for oil burners, in -
combination, a body having separate oil and air
inlet passages formed therein with sald passages
joined together inside said body to form an oil
and air mixing chamber in said body, and a pair -
of - cooperating orifice elements removably
clamped to said body in spring biased engage- -
ment with each other and provided with com-
plementary -nested and spaced apart opposing
conical portions forming therebetween an annu-
lar oil and air mixing chamber communicating
with said fArst mixing chamber in said nozzle
body with one of said cooperating orifice elements
having a restricted discharge orifice located at

" the apex of the said conical portion thereof.

2. In an ofl and air mixing nozzle for oil burn-.

. ers, in combination, a nozzle tip-having an orifice

80 as to allow proper seating of the sealing gasket -
43 on one of the flat outer faces thereof when

the sealing nut 42 is screwed into the opening
31. Also the nozzle tip clamping nut 48 prefer-

25

ably is provided with a hexagonally formed por- -

tion 46¢ in order to facilitate the ready assembly
and disassembly of the nozzle parts by means of
ordinary wrenches. ,

In the modified form of atomizing nozzle struc-
ture embodying the improvement of the present

formed therein for discharging the oll and air
mixture, a nozzle body removably connected with
said nozzle tip and having a passage for air-
under pressure formed therein in communication
with said orifice and provided with an enlarged
opening communicating with said air passage
with an-oll inlet passage formed in sald body
in communication with said enlarged opening, &
removable plug mounted in sald enlarged open-

. ing and provided with a thin walled sharp edged

30

metering orifice-for regulating the flow of Hquid

_ oll from said oil inlet passage to said air passage

invention as shown in Fig. 4, the oil and air sup- -

ply pipes 2i, 22 are sealed in socket form some-
what closer together in the nozzle body or junc-
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tion block 30 and the oll metering orifice 39 is

located so as to discharge directly upwardly into
the air passage 32a. The inner plug 36 carrying
the oil metering disc 38 is of slightly modified
form so as to recelve an Internal socket wrench
for seating and removing the plug 36 from the
orifice plug opening 37 in the nozzle body. Also
the external sealing plug 42 is of slightly modi-
fled form so as to ke mounted in a machined
recess formed in the bottom of the nozzle body
or junction block $8. ) .
The initial oil and air mixture formed by the
upward discharge of oil through the orifice 3%
_into the alr passage 32g is further mixed in the
downwardly inclined passage 33a and in pas-
-sages 32 and 8ia of the orifice tip parts of the
nozzle all of which are only slightly modified

through said enlarged opening, and' a second re-.
movable plug mounted in said enlarged opening
in spaced apart relation with said first plug for
sealing said enlarged opening.

-3. In an atomizing nozzle for oil burners, in
combination a nozzle tip having a discharge ori-

"“fice and oil and air mixing means adjacent said

40
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orifice, & connection block having means at one
end thereof for removably mounting said nozzle -
tip, sald block having separate oil and air pres-
sure supply pipe sockets formed at the other
end thereof and an air pressure supply passage .
communicating between said air pipe socket and -
said nozzle tip orifice means, said block having
& well formed in a side thereof with the end of
the well adjacent to and communicating with
sald air pressure supply passage end having a
passage communicating between the side of said
well and said oil pipe socket, an annular plug
removably seated within said well and provided

. with ‘a thin walled sharp edged orifice at the

from the form thereof previously described. It -

will be noted however that the clamping nut 46
extends integrally across the front of the nozzle
so that the conical depressions 55 and the atom-.
izing orifice 86 may be formed directly therein.
‘The inner orifice plug 81 is substantially of the
same form as shown in Fig. 3 so that the same
final turbulent rotary intermixing action of the
oil and air in the annular chamber formed be-

tween the conical depression 56 and the cone -

62 is obtained in the manner previously described.

In order to localize any dripping of oil which -

may- accumnulate on the outer surface of the
nozzle clamping nut &6, a twisted wire 80 prefer-

ably is disposed in & suitable groove formed on

the exterior of the nut 48 so that the oil may
-drip from the twisted ends of the wire 68 through

a suitable small opening formed in the bottom .

end of said well for controlling the initial mixing

-of ‘the ofl with the air, and a sealing plug re-
55

movably mounted in the mouth of said well.
- 4. An atomizing nozzle for burners including
an air and oil mixing nozzle tip, a connection

~ block therefor having means for removably
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of cooling air tube 24, This will prevent any :

accumulation of carbonized oil that might inter-

fere with the flow of cooling air through the tube .

24 around the nozzle 20,

75

mounting sald nozzle tip with the axis of the tip
substantially horizontal and having separate sitb-
stantially horizontal ol and air pressure inlet

~ Dpassages with aald ofl inlet passage disposed be- .

low_the level of said air inlet passage and having
an inverted well extending upwardly from the
bottom side of said block and jolning said ofl.
inlet passage with gaid air inlet passage to form
an initial oil and air mixing chamber, a thin
walled sharp -edged metering orifice element,
means for mounting said element at the upper
end of said inverted well adjacent said air inlet
‘passage for projecting-a stream of oil upwardly
into said air passage, and removable means for
sealing the mouth of said well. - =

5. An oil atomizing nozzle for burners includ-
ing a nozzle tip having a restricted orifice for
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discharging a mixture of ofl and air under pres-

sure, a nozzle tip plug removably mounted in -

said nozzle tip and provided with a central oil

and air mixing chamber with a plurality of sep- .

arate passages communicating between said mix-
ing chamber and said orifice with said plurality
of separate passages joined together adjacent
‘said orifice to form s final oil and air mixing
chamber, a connection block having means for
‘removably mounting said nozzle tip and plug at
one end thereof, said block having separate oil
and air pressure supply pipe sockets at the other
end thereof and provided with an air pressure
supply passage communicating between sald air
pipe socket and said central chamber in said
nozzle plug, sald block having a well formed in
the side thereof with a passage connecting the
side of said well with said oil pipe socket and
~ with the end of said well adjacent to and com-
municating: with said air pressure supply pas-
sage to mix oil with the air, a thin walled sharp
edged metering orifice element having means for

2,249,482

removably mounting said element in sald well
adjacent said air passage for projecting a stream
of ofl into sald air passage, and a removable cover

_-for sealing said well.

10

6. An air pressure oll atomizing nozzle for
burners including an ofl and air mixing nozzle
tip, & connection block therefor having means for
removably mounting said nozzle tip thereon and
having separate oil and air pressure inlet pas-
sages and an initial oil and air mixing chamber
formed therein with said chamber communicat-

" ing between said nozzle tip and said alr inlet pas-
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sage and having a well open {o the exterior of
sald block and communicating bétween sald oil
inlet passage and said mixing chamber, a thin -
walled sharp edged metering orifice element hav-
ing means for removably mounting said element
in said well for projecting a stream of oil into
sald chamber, and a removable cover for sealing
the mouth of said well.
: ALDO MACCHI.



