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To all whom it may concern: -
Be it known that I, AuserT W. Tr0OMPSON,
a citizen of the United States, and resident
of Manchester, county of Hillsboro, State ot
New Hampshire, have invented an Improve-
ment in Burners for Fuel-Qils, of which the

following description, in connection with the

accompanying drawing, is a specfication,
like characters on the drawing representing
like parts. | |

~ This invention has for its object the pro-
duction of a simple, novel and eflicient
burner for fuel oils, so constructed and ar-
ranged that perfect atomization of the o1l 1s
effected without the use of high pressures,
either-on the oil or on the air employed to
atomize the oil and discharge the same
jet form. |

" By reason of the low air pressure required
I am enabled to use a blower of the rotary
fan type for the air supply, instead of em-
ploying compressed air or steam as an atom-
1zing agent. o B

The above-mentioned advantages secured
by my novel burner manifestly lead to sim-
plicity of construction and operation and
economy of power and Tuel.

In the matter of oil pressure I find m
practice that highly satisfactory results are
obtained with a pressure of from 4 to o
pounds per square inch, and ‘with a pres-

sure of from 6 to 8 ounces per square inch

for the air. -

The various novel features of my mven-
tion will be fully described in the subjolned
specification and particularly pointed out in
the following claims.

Figure 1 is a side elevation and partial
longitudinal section of a fuel-oil burner em-
bodying one form of my invention, the wall
of the main air chamber being broken out;
Fig. 2 is a transverse section on the Ime
909 Fig. 1, looking toward the left; Fig, &

is a transverse sectlon on the line 3—3, Fig.

1, looking toward the left, but showing the

oil-inlet nozzle in elevation.

o0

a suitable gland or stuffing bex 4, Fig. 1,

In the present embodiment of my inven-

tion the burner comprises an elongated, tubu-

lar casing 1, conveniently made as & casting,
reduced somewhat in diameter at its open end,
at 2, and at its opposite closed end 3 having
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for the stem of an oil-controlling valve 5 of
any suitable construction.

connected with a pipe or conduit 7 communi-

3y a nipple 6
the bottom of the casing ts herein shown as

-
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ating with a suitable supply of air under .

low pressure, about from 6 to 8 or 10 ounces
per square inch, a suitable air controlhing
valve or damper 8 being shown in Fig. 1.
A transverse diaphragm 9 is formed in the

reduced part 2 of the casing, provided with

peripheral ports 10, and having on 1its outer
face an annular rib or seat 11, concentric

with an elongated tubular extension 12 ex-

tended centrally from the inner face of said
diaphrag .
municating at its left-hand end with a chauni-
bered portion 13 of the casing and having no

communication therewith except through the 7:

said extension. Said chambered portion

G5

om, as shown in Fig. 1, and com-

communicates by a pipe 14 with a supply of -

fuel oil at a pressure of about 4 to 5 pounds
per square inch, and a suitable valve-seat 15
in the end of the extension 12 cooperates
with the valve .5, as clearly shown in Fig. 1.

The divphragm 9 and adjacent port of the

extensi: 1 are bored and tapped w. 16 to re-

ceive the threaded shank of an oil-inlet noz-

sle 17 which is held fixedly in position by a

cheele-nut 18,

8¢

The main interior part of the casing 1 be- -

tween its closed end 3 and the diaphragm 9

constitutes an air chamber 19, Fig. !, from

which the air passes through the ports 10
into the annular passage 20 between the re-
duced end 2 of the casing and a cylindrical

| :1tomizi_ng chamber. For convenience in con-

struction I make this chamber as a tube 21,
reduced in thickness at its outer portion 22
to leave an external annular shoulder 23 and
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having at its outer end a central outlet 24

of less diameter. The inner, thicker end of
the chamber fits tightly into the annular
seat 11 and abuls against the diaphragm
as clearly shown in Fi
phragm forms a clos
atomizing chamber, the oil-inlet nozzle 17
communicating axially therewith and pro-
jecting thereinto. A retaining ring 25
secrewed onto the reduced part 22 of the cas-

atomizing chamber securely in position, said

ring having a circularly arranged series of

. 1, so that said dia-
inner end for such

gages the shoulder 23 and holds the
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apertures 26 which eommunicate with the
wnnular passage 20 surrounding the inner
end of the atomizing chamber. The ring 1s
provided with an internally threaded an-

nular flange 27 on its outer face, tor a pur-

~ pose to be described. Near its inner end the

atomizing chamber is provided with one or

more substantially tangential inlets 28,
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shown in dotted lines Fig. 2, for the admis-
sion of air from-.the passage 20 to the said
chamber. - -
Owing to the tangential arrangement of
the inlets the air under pressure when ad-

‘mitted to the atomizing chamber assumes a

rotary or whirling motion . therein, of rela-
tively high velocity, breaking up or pulver-
izing and thoroughly atomizing the particles
of oil admitted through the nozzle 17-and
discharging the completely atomized o1l
from the chamber through its outlet 24.

 The atomization i1s thus afféected and com-

29

pleted within the burner, so that the dis-
charge from the atomizing chamber is a jet
of perfectly and thoroughly -atomized oil,
absolutely obviating any dripping of the

~ burner or the building up of carbonized o1l
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- surrounding . the ]

ol

snfficient to propexly support combustion.
The completely .atomized particles of o1l
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in the interior of the fire-box or furnace.

The air which effects the atomization of

the oil is usually not sufficient in volume to |

furnish a proper amount of oxygen for com-
bustion, and the rotative effect upon the
issuing jet of atomized oil is so pronounced
that such jet tends to expand in conical form
with a very wide angle of divergence, which
is objectionable. I have, accordingly, pro-
vided a tapered or conical nozzle 23, Fig. 1,
externally threaded at 29 to screw into the

flange 27, said nozzle surrounding the outer

end of the atomizing chamber concentric
therewith, and providing an annular dis-
charge orifice 30 adjacent the outlet 24.

Air from the interior of casing 1 trav-.
erses the passage 20 and passes through the.

apertures or ports 26 into the nozzle, Irom
which it is discharged through the orifice 30
in the form of an annular jet completely

nding et of atomized o1l dis-
charged from the outlet 24.  Such envelop-
ing air jet serves the double purpose of con-
centrating. the jet of atomized oil into a
cylindrical, instead of a conical, form, and
also provides an additional amount of air

thus. move in substantially . parallel lines

within and constitute a species of core Tor

the enveloping jet of air. The area of the
annular orifice 30 c¢an be varied within the
required limits of*adjustment by rotating the
nozzle 28 to move it longitudinally in.or out

 with reference to the threaded flange 27,

thereby decreasing or increasing, respec-

~ tively, the amount of air supplied in the an-
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nular enveloping air jet.

285,308

air also supplying the necessary amount of
oxygen for combustion.

to use oil fed by gravity only, 1t 1s necessary
in my invention tc use only enough pressure

- apparent that perfect .gt@mization of the oil
is effected within the burner itself by or
‘through the action of air at low pressure, the

- 70
While it is neither practical nor desirable

to get the oil to the tip of the inlet nozzle - I

17, say from 4 to 5 pounds per square inch.
The oil aperture in said nozzle is relatively

Jarge and hence is less likely to cause trouble

by clogging than would be the case with a
small outlet aperture, and as the tip of the
said nozzle is completely within the burner

casing it is not exposed to the heat, and bhas
‘no tendency to clog from carbonized oil in
the tip. Some pressure-on the oil is a prac-

tical necessity, as it permits of regulation
of the amount of oil by the valve 5 the

whirling or rotary movement in the; gtomiz-
ing chamber being requisite to cguse the

separation and breaking up of the ‘oil par-

ticles in order to effect atomization and par-

tial distribution. | |

In many oil burners the oil is sﬁﬁplied at

sufficient pressure to impart a very consid-

erable linear velocity to the jet, and bafile
bricks or tiles are generally relied upon to
break up and distribute the flame.
the burner embodying my invention, how-
ever, the pressure is only required to cause
flow of the oil sufficient to permit regula-
tion by the valve, the rotary action in the
atomizing chamber being wholly

Eirovicles sufficient linear velocity for proper
distribution. By using low pressure on the
oil, with only a single inlet nozzle, a rela-
tively large aperture in the nozzle can be
used, with consequent diminished teudency
to clog. o '

With

being  wholly relied
upon for atomization, while the air blast
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From an inspection of the drawing it will -

' be manifest that the oil inlet nozzle 17, the

outer nozzle 28, the retaining ring 25, and

17

the atomizing chamber 21, 22 can be readily

replaced, any or all of them, In case of

breakage or injury, and hence nozzles or-

atomizing chambers of varying capacity or

size may be substituted, without in any way..
disturbing the main oil and air connections

with the burner. By the use of different
rings, as 25, having openings or pbris 26

of varying size, the quantity of air supplied..

to the outer nozzle can be adjusted or varied
to suit widely different requirements.
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While my burner is primarily designed |

for low pressures on both oil and air it will

be manifest from the foregoing that if de-

sired it can be used for higher pressures and
smaller volumes of oil and air. The appa-
ratus is herein described as a burner de-

125

signed for the atomization of & fuel oil, but

the apparatus as described and claimed 1s

From. the foregoing description it will be | equally well adapted for the atomization of

130
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other liquids for various purposes, as will
be manifest. - |
My invention is not restricted to the pre-

cise construction and arrangement . herein.

shown and described, as the same may be
modified or rearranged in various details
by those skilled in the art without depart-
ing from the spirit and scope of my inven-
tion as set forth in the:claims annexed
hereto. = - L
Having fully described my invention,

~what I claim as new and desire to secure by
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Letters Patent 1s:— |
- 1. In an oil burner, an atomizing cham-
ber provided with a tangential inlet for the
admission of air under pressure, and an
axial outlet at one end of the chamber, an
inlet member for oil under pressure, com-
municating axially with said chamber at its
other end, and means to provide an annular
jet of air concentric with and adjacent the
outlet of the atomizing chamber.

9. In an oil burner, an atomizing cham-

ber provided with a tangential inlet for the

admission of air under pressure, and an
outlet at one end, means to introduce oil
under pressure to said chamber at its op-
posite end, and. adjustable means to sur-
round the jet of atomized oil discharged
from the chamber with a jet of air adjacent
the chamber outlet. | - |
3. The combination with an atomizing
chamber having an unobstructed outlet at
one end and closed at its opposite end, and
means -to introduce ailr at low pressure to
sald chamber between its ends and effect ro-
tary motion of the air within the chamber,
of an inlet nozzle for a liquid under pres-
sure, communicating axially with the closed
end of said chamber opposite its outlet, the
rotating air in the chamber atomizing the

liquid introduced thereinto, and means con-

centrically surrounding the outlet of sad
chamber to surround the jet of .atomized
liquid discharged from the chamber with an
annular, non-rotatable jet of air.

4. The combination with an atomizing

chamber having at one end an axial inlet

communicating with a supply of liquid un-
der pressure,-and an outlet at its opposite
end, of means to introduce air at low pres-
sure into sald chamber and effect rotary mo-
tion of the air within the chamber, and an

adjustable tubular nozzle concentrically

Do
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surrounding said chamber and having its
outlet adjacent the'outlet of the chamber,
to discharge a non-rotatable and annular
jet of air at the outlet of said chamber and
concentric with such outlet.

5. In an oil burner, a casing communicat-
ing with & supply of air under pressure and
having a circularly arranged series of out-
lets at one end, a circular chamber within
the easing and surrounded by said outlets, a

tangential inlet for the admission of air

—

from the casing to said chamber, and " an
axial outlet in the outer end of the chamber,.
ressure 1nto .

means to introduce oil under
said chamber at the inner end thereof, and. a
tapered nozzle at the outlet end of the cas-

ing concentric with the chamber, to deliver

an annular jet of air surrounding the atom-
ized oil discharged from the outlet of
chamber. .
6. In an oil burner, an air chamber hav
ing a tubular outlet and communicating
with a supply of air under pressure, a circu-
lar atomizing chamber supported within the
air chamber and extended into the tubular
outlet thereof, said atomizing chamber hav-
ing an axial outlet at its outer end and a
tangential inlet communicating with the air

chamber, and an inlet for oil communicat-

ing axially with said atomizing chamber at
its inner end.

~ 7. In an oil burner, an elongated cylin-
drical chamber having an axial outlet at one

end and a tangential inlet for the admission
of air under pressure, an oil-inlet nozzle
communicating with a supply of oil under
pressure and extended axially into the end

of said chamber opposite its outlet, and a

conical, longitudinally adjustable nozzle
concentric with said chamber and surround-
ing its outlet end, said nozzle communicat-
ing with the air supply. -
. In an oil burner, a tubular casing open
at one end and adapted to be connected with
an air supply at low pressure, a transverse

diaphragm within the casing near 1its open

end, having peripheral ports, and an annu-
lar seat on its outer face, an oil-inlet nozzle
extended through the diaphragm at the cen-
ter of the seat and communicating with a
supply of oil, a tubular atomizing chamber
supported at its inner end in said seat and
closed thereat by the diaphragm, the oil-1n-
let nozzle extending axially into the cham-
ber, the latter having an outlet at its outer
end and a tangential inlet.communicating
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with the casing, for the admission of air

therefrom to the chamber, a perforated re-

taining :

o ring on the open end of the casing,
_#.

engaging said chamber and holding 1t fix-

edly in the annular seat, and a tapered noz-: 115

zle longitudinally adjustable on said ‘Ting
and surrounding the outlet end of the atom-
1zing chamber. | - R

9. In an oil burner, an elongatéed cylin-

drical chamber closed at one end and having 120

a central outlet at its other end, and.pro-
vided near its closed end with a tangential
inlet for the admission of alr under pres-
sure, a nozzle for the admission of o1l under

at its closed end, and manually adjustable

pressure, extended axially into said chamber 125

means to discharge an annular jet of air at

and surrounding the outlet of said chamber.

10. In an oil burner, an atomizing cham-

' ber having a central outlet and communicat- 330



ing at & distanee from said outier’ With a
supply of oil under pressure, means, ig in-
troduce air under pressure to sald chamber

‘and to effect rotary motion of the air, within

the chamber, to break up and "atomize the

parti-'es T oil admitted thereto and dis-

charge the stomized oil through the central
outlet of the chamber, and means to dis-
charge an annular jet of air at such outlet,
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to surround and concentrate the jet of atom- 19

ized oil, - _

In testimony whereof, I have signed my
name to this specification, in the presence of
two sub.scribglﬁ witnesses. o

ERT W. THOMPSON.

WWitnesses: A .

Hiram A. STRARNS

‘Harry E. LOVEREN,

Ii‘1
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