Jan. 27,1931, R. C. HOPKINS - 1,789,977
’ - OTL BURNER :

Filed Oét. 16, L1928 3 Sheets-Sheet 1

|
| ll N\ 3
N |
R |
1
— T :_ - \Q
aWL ’ R
NI X _
____________\ —
—— ™~
.S}
.‘&'\4

S

R S

N

N R

. = Jrnventor
R} R

- LN R.CHopkins

W
» ﬂl:l:oqu



Jan. 27, 1931.

R. C. HOPKINS 1,789,977

OIL BURNER

Filed Oct. 16, 1928 3 Sheets—Sheet 2

s 2 Y | o
27  I :—“— I /'@/ /§/I‘i ” |
i o
]l l|| H\ 21 #\ — 25
76 : — :—— |
S 20, =
| il S5 )
Iull}”nm”'\--\ Rz
7 7S
| e . L
5 o v T Fig2

Z]wvwntoz

- R.CHophins

m”<4¥;»ﬁ?”%1“”¢“.
) o : ttormey



Jan. 27, 1931. R. C. HOPKINS 1,789,977
: OIL BURNER

Filed Oct. 16, 1928 3 Sheets—Sheet 3

48 ' J;T o

45 44

d o
|
ND
=
& ¥
=K
=8
\‘
R
e ——
]
lI

ﬁg 5 ],l(g- 6 Jrventor
| 72.C.Hophin

%14. »
Ll 2L,
: ﬂt’to’an



| Patented Jan. 2’7,'1931. - 1,789,977

UNITED STATES PATENT OFFICE
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Tho% i&ven{:ibn i'elateﬁ tho lil(lluid 1fuel buﬁn- pfovidﬁd at tll)llis air inlet to ﬁontrol and reg-

ers of the type in which the oil or other ulate the air blast entering the casing. ’

liquid. fuel is atomized within the burner by  This blast gate may beg in the fo%'m of a
means of an air blast or other fluid pressure. slidable plate 16 mounted in a suitable hous-

.6 The object of the invention is to provide ing 17 connected to the casing 10 as by screws 55
a burner including an atomizing barrel 18. The blast gate is adapted to be slidably
gﬁﬁfﬁﬁgﬁ t}(lizd hfquldt -fuel is ﬂp;as;edl, ;novgd tzlt]il:n the gi"(;ove<19 provided there-

ovi or atomizing the fuel for in the housing 17. K

by means of spiral air blasts engaging the . For the purpose of operating this blast

_ 10 fuel in successive chambers of “the atomiz- gate, a'rod 20 may be fixed thereto as by the 60

" ing barrel and alternately rotating the same bracket 21 and slidably located through s
In. opposite directions to produce a complete suitable bore 22 in the ousing 17, the outer
.,atrznéﬁttllcl)en. bioct i ¢ doa b ; :}le(()l vglerfgg being provided with a handle as
o r object is to provide a burner o at 23.

-15 this general type in which an air blast is The end plate 11 may be provided with a 65
admitted at one side of the burner casing, boss 24 through which is slidably located the
a blast gate being mounted within the burner - 0il tube 25, communicating with any suitable
casing to regulate and control the blast of source of liquid fuel supply. A set screw 26
air entering the same. ‘ may be radially located through this boss for

20., The above and other objects may be at- holding the oil tube in adjusted position. 70

tained by constructing the burner in the man- . A conical nozzle plate 27 is fixed to the for-
- ner illustrated in the accompanying draw- ward end of the burner as by screws 28 lo-.
ings, in wllniqh' lonbituds ' c?ted 'thx('fugh the lugs 29 arid 30 on the nozzle

. Figure 1 is a longitudinal sectional view plate an casing respectively.

- %5 through the improved burner; » - This nozzle plate is provided upon its inte-
- Fig. 2, a section on the line 2—2, Fig. 1, rior with tangential vanes 31 for the purpose
shtc:)vgmg. flhe 1§1npl1)'oved s}llldlng blast gate lo- cf>f swn}'}mg the air blast in a spiral as 1t issues
cated within the burner housing or casing; rom the nozzle opening 32. ,

.y Fig. 3, an interior elevation of ‘the nozzle ~The atomizing barrel indicated’ generally
9% platp; L . . at 33 is carried upon the forward end of the
"thFlg‘ 4, a longitudinal sectional - view oil pipe 25 and is so constructed as to provide -

- through the atomizing barrel, taken upon an for g multiple stage counterswirling of air
eniﬂ-}'ged scale; Lo therethrough for mixing the oil and air and

35 1g. 5, a transverse section through the thoroughly atomizing the oil as it passes
.+ 77 atomizing barrel taken substantially on the through the several stages

line 5—5 Fig. 4;and = . g , s s
Fig. 6 & S 3 . the Tine 6—6 The rear chamber 34 communicates axially
rig g, o Smrar view on the Iine 6—6, iy the oil pipe 25 and is provided with the
‘tangential openings 85 for permitting the air
s ‘blast to enter and whirl clockwise therein, go
thl’..l“)l%,: Ii)?llﬁlglltecggl:;%ﬁicated generally at mixing with the oil and breaking up the p:}r-,
10 may be substantially cylindrical and pro- g;ﬁytgg;ggfs by throwing the same contrif-
. -vided at its rear end with the end plate 11 ' . . . o
" . connected th:;reto as by screvgse12 ell)lgaging, The chamber 34 communicates with a simi-
- 85 the internally threaded bosses 13 formed in lar_chamber_ 36 through the_axia.l opening 37 95
‘the casing. . .  which is preferably of greater diameter than

. One'side wall of the casing may.be pro- the opening from the oil pipe leading into

‘vided, near the rear end thereof, with the air the chamber 34. The chamber 36 is provided

50~-m1et"‘opening 14 for receiving an air blast with tangential openings 38 oppositely dis-
*+7" from the air line 16. A blast gate may be posed to the openings 85 whereby the air 1%

o]

0

_ Fig. 4, : ,
© . imilar numerals refer to similar parts
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blast entering the same will be whirled coun-
ter-clockwise.

The air -and oil mixture will issue from
the chamber 34 in a spiral and be engaged by
the countermoving whirl of air in the cham-
ber 36, further atomizing and mixing the oil
with the air. : :

An axial opening 89, preferably of larger
diameter than the opening 37, forms commu-
nication between the chamber 36 and a sim-

~ ilar chamber 40 having the tangential open-

2(

25

- 30

40

- 45

- 50

"ings 41 located in the same position as the

openings 35, thus causing the air blast enter-
ing the same to be whirled clockwise within

5 the chamber. ,

The anticlockwise whirl of air and oil from
the chamber 86 will engage this counter-cur-
rent and again be further broken up. This
mixture will then pass through the axial
opening 42, of larger diameter than the open-
ing 39, into the last stage chamber 43 which

is of considerably greater size than the other

chambers and which is provided with tangen-

‘tial openings 44, preferably of larger diam-

eter than those above deseribed and posi-

tioned to cause a counter-clockwise whirl of

air .within the chamber.

The counter-currents of air will again en-
gage in this chamber, still further atomizing
the oil and causing the mixture of air and
completely atomized oil to 1ssue from the ta-
pered nozzle 45 of the atomizing barrel in a
rapidly whirling spiral. . ;

For the purpose of guiding the atomizing
barrel axially within the casing, radial pins
46 may be carried by the barrel and slidably

" engaged with the interior of the casing.

norderto limit the longitudinal movement
of the barrel and oil tube within the casing,
a larger tube 47 may surround the oil tube
for contact with the back plate 11, and a pe-
ripheral flange 48 may be provided upon the
atomizing barrel for contact with the -vanes
31 or the nozzle plate 27. Hedt resisting or
insulating material indicated at 47a may be
filled in the space between the tube 25 and the

outer. tube 47, protecting the oil line in case

of highly superheated air.

*_ In the operation of the burner the air blast
is admitted from the

ipe 15 through the

_ opening 14 to the interior of the burner cas-

.ing and may be controlled and regulated by
‘means of the blast gate. Oil enters the burner
through the oil tube 25 and flows into the first
‘chamber of the atomizing barrel, meeting the

_tangential inflow of air, causing a rapid ro-

60

- met by a counterflow of air, the mixture of

65

tation of the oil and a mixture of- the same

with the air. - . _
A pressure is set up in this chamber by

‘means of the inflowing air, sufficient to drive
the oil and air thus mixed into the next com-

partment  where the mixture thus formed is

oil and air passing from one chamber to the

other and being reversely rotated and further -

“tangential

-an air blast pipe

.having the

1,789,977

mixed until the oil is completély atomized.
Thus, by the counterflow or opposition of

“air and oil currents, the atomization and
‘thorough mixing are accomplished.

‘It will be.seen that the centrifugal force
of the air currents within the several cham-
bers of the atomizing barrel throws the oil
out against the walls of the chambers, tend-
ing to break up the particles of the oil.

The spinning motion of the air and oil is
continued as the mixture passes from each
chamber through the reduced opening into
the next chamber. 'This spinning motion
reduced from a relatively large diameter
to a smaller diameter has the effect of mill-
ing or grinding the oil and causing a more
intimate mixture of the oil and air.

Assuming that friction were negligible,
there would be a certain velocity from the
inflow of air to any one of the
chambers. There would thus be an increase
of the number of revolutions of the spinning
air and oil as it passes from the chamber
through the axial outlet orifice. I

The admission of air and oil from one
chamber to the other would then meet with
an expansion due to pressure relief, and also
centrifugal force, _
the number of revolutions
would be reduced and the effect would be a
grinding and milling at this point, and so
on through the several stages of the atomiz-

‘ing barrel.

“This successive increase and decrease of
revolutions sets up a friction between the
particles of oil and the whirling currents

of air so that there is a tendency to pulver-

ize or grind and mix the oil particles with
the air until a. complete atomization and
mixture is accomplished.

As the mixture of air and oil issues in a
spiral from the conical end of the atomiz-
ing barrel it is met un ai
which is whirling in counterdirection due
to the vanes 31. The final stage of mixing
and atomization is accomplished as these
counterwhirling currents issue - from the
burner.. :

" I claim: : S

1. A liquid fuel burner including a casing,
communicating with the
casing, an oil tube extending into the cas-
ing, and an atomizing barrel in said casin
communieating with the oil tube, said barre
having annular walls therewithin forming a
plurality of chambers cireular in cross sec-

and the motion would here-
. be reduced, that is

70
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108

by the main air blast

110

116

120

tion and arranged in series, each chamber

same diameter, and there being
tangential openings in the chamber walls,
the openings Into adjacent -chambers being
oppositely disposed. :

9. A liquid fuel burner 1npluding a casing,

an’ air blast pipe. communicating with the

.casing, an oil tube extending into the casing,
and an atomizing barrel in said casing com-

125

130
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municating with the oil tube, said barrel hav-

.ing ‘annular walls therewithin forming a
" plurality of chambers circular in cross see- -
tion and arranged in series, each chamber

having the same diameter, said annular walls
defining ports between chambers, and there
being tangential openings in the chamber
walls, the openings into adjacent chambers
being oppositely disposed.

-3. A liquid fuel burner including a casing,

an air blast pipe communicating with the

casing, an oil tube extending into the casing, .

and an atemizing barrel in said casing com-
municating with the oil tube, said barrel
having annular walls forming a plurality of
communicating chambers circular in cross
section and arranged in series, said annular
walls forming axial orifices having cross sec-
tional areas less than the cross sectional
area of the chambers, and there being tan-
gential openings in the chamber walls, the
openings into adj

4. A liquid fuel burner including: a.cas-
ing, an air blast pipe communicating with
the:casing, an oil tube extending into the
casing, and an atomizing barrel in said cas-

..ing communicating with the oil tube, said

barrel having walls forming a plurality of

chambers circular in cross section and ar-

ranged in series, there being orifices in said
walls haying cross sectional areas succes-
sively increasing but less than the cross sec-
tional area of the chambers for communi-
cating the chambers with each other, and
there being tangential openings in the cham-

- ber walls, the openings into adjacent cham-

bers being oppositely disposed. :
fIn testimony that I claim the above, I

have hereunto subscribed my name.

' - ROBERT C. HOPKINS.

jacent chambers: being op-
- positely disposed. ' ‘




