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or combustion apparatus and in its more specific
aspects aims to provide a functionally and struc-
turally improved oil burner, capable of use in as-
sociation with virtually any type of heat ex-
change apparatus.

1t is well appreciated by those skilled in the in-
dustry that considerable difficulty has been ex-
perienced in providing a burner which might be
utilized to efficiently burn different quantities of
oil and in which such difference is over a wide
range. In other words, it has been perfectly
feasible to produce a more or less satisfactory
apparatus which would operate to burn from, for
15 example, one and one-half to three gallons of oil

per hour, or from three and one-half to five gal-
lons per hour. However, when one has at-
tempted, in a single apparatus, to burn, for ex-
ample, one and one-half gallons per hour, or five
90 or six gallons per hour, it has been found nec-
essary, in effect, to reconstruct the unit, or else to
be penalized by improper combustion with all the
difficulties which naturally ensue therefrom.

It is an object of the present invention to fur-
nish a burner with which there may be asso-
ciated, for example, a one and one-half or six
gallon per hour nozzle, and which will efficiently
burn oil over this entire range, or in fact beyond
the same. Thus, a more or less universal type of
30 apparatus is furnished which will cover virtually

any condition arising in varying types and sizes
of installation. .
, A further object of the invention is that of con-
structing a burner in which the air and fuel may
35 be more efficiently mixed than has heretofore
been possible, and in which moreover the control
and adjustment of this mixture will present no
particular problem.
A further object is that of furnishing a unit of
40 this type which will embody relatively few parts,
each individually simple and rugged in construc-
tion and capable of operafing over long periods
of time with freedom from all difficulties.
Another object is that of consfructing an as-
45 Sembly capable of ready association with burners
as heretofore furnished, so that the operation of
such burners may be improved. It is to be un-
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derstood, however, that preferably in accordance:

with the teachings of the present invention a unit
50 should embody an entire assembly of parts.
With these and other objects in mind, refer-
ence is had to the attached sheets of drawings,
illustrating practical embodiments of the inven-
tion, and in which
55 Fig. 1 is a sectional side view of a burner;

(Cl1, 158—76)
This invention relates to an improved burner .

Fig. 2 is a transverse sectional view taken along
the broken line 2—2 and in the direction of the
arrows of Fig. 1; . .

Fig. 3 is a view similar to Fig. 1, but showing a
slightly different form of construction;

Figs. 4 and 5 are transverse sectional views
taken along the lines 4—4 and 5—5 respectively,

"and in the direction of the arrows indicated in

Fig. 3, and

Fig. 6 is a somewhat schematic partly sectional 19
view showing a modified form of burner con-
structed in accordance with the teachings of the
present invention.

In these views, reference numeral 10 indicates
a tube formed of any desired material such as 1§
brass, and which has adjacent its forward end
a socket 1 to receive a nozzle (not shown). The
rear end of the tube may have its bore connected
to a.pipe 12 through which fuel is fed toward the
nozzle. Moreover, there is mounted upon the gg
tube and adjacent the nozzle end of the same a
cup element 13 having an outstanding portion 14
in the form of a truncated cone adjacent its edge
and which is formed with slots 15 preferably ex-
tending at a tangent to the edge of fube 10.

The method of attaching the cup 13 to the
tube is relatively immaterial. For example, a set
screw 16 may be used to lock the parts against
movement, it being understood that the cup mem-
ber is normally not subject to adjustment length- g¢p
wise of the tube. The base of the cup may be
formed with a series of openings 1T as well as two
larger openings through which electrodes {8 may
extend the latter being maintained against move-
ment by a bracket 19, 35

Tube 10 and cup {3 are positioned within a
sleeve 20, the latter preferably having its forward
edge inclined as at 21 to provide a reduced end
portion against the inner face of which the
edge of member {3 may be abutted. Sleeve 2& 40
may be supported adjacent its rear or inner end
by the housing 22 which includes a duct 23 con-
nected to a suitable blower or air compresser
(not shown). I{ is also to be understood that
while .duct 23 in these views as well as in subse- 45
quent views, extends to one side of the center
of sleeve 20, this duct or its functional equivalent
might be positioned as desired, it being the pri-
mary purpose of this unit to supply air at high
velocity to the interior of sleeve 20. 50

With air so supplied, it is obvious that it will
be caused to flow toward the outer end of sleeve
20 adjacent which it will be compressed by the
inturned end portion 2f. If cup member (3 is
in contact with such portion—as shown in Fig. 55
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1—then the air to escape must flow through slots

i5.

circular twist and will move to a position adja-

cent the nozzle im the form of a rapidly whirl-
5 ing column extending beyond tube 10 and in line
with the axis of the same. )

Of course, a certain amount of air will flow
through openings 17, and will assist in the pri-
mary combustion of the fuel, However, the
amount of air flowing in this manner should
preferably be relatively insignificant and serve
primarily merely for the purpose of maintaining
the nozzle, electrodes and associated parts at a
comparatively low temperature. A setting of the
parts such as noted may be ideal for a given
installation, but we may now assume that an-
other installation is in contemplation and that
such new installation requires a larger nozzle
or has a combustion chamber presenting condi-
tions such that a proper mixture would not, under
the given circumstances, be presented.

It is to be observed that casing 22 is formed
with an opening through which tube 10 extends
and that while the latter is normally secured
against movement with respect to the same, as
for example by a set screw 24, adjustment is
possible and intended. Of course, any desired
mechanism normally maintaining a locked con-
dition of the parts, but allowing for adjustment
o of the same, could be utilized. Under the con-

ditions just described, the operator would sim-

ply release -bolt 24 and retract the tube {0, cup

{3, and associated parts within the bore of sleeve

20. Immediately upon the edge of the cone or

cup 13 being spaced from the inner surface of

flange 21, it is obvious that air, in addition to
flowing through openings IT and slots 15, will

begin to flow between the edge of portion 4

of the cup and the inner surface of the inturned

portion 2f. It is, of course, to be understood
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40 that an adjustment such as the foregoing is re- .

sorted to if the character of the mix is undesir-
able, or if it becomes necessary to replace the
nozzle in socket 11 by a larger nozzle. Usually
. where a smaller nozzle is substituted, a reverse
45 adjustment of the parts is resorted to. In any
event, however, the fan or blower (not shown)
under all circumstances continues to operate for
example at a substantially constant speed and
without change of its impeller; the entire air

50 adjustment occurring adjacent the nozzle.

Substantially the same construction as that -

aforedescribed occurs in Figs. 3, 4 and 5, in which
the same reference numerals have been used to
identify the heretofore referred to parts. How-
ever, two factors are additionally present in these
views, either one or both of which may be em-
ployed if the construction shown in Figs. 1 and 2
would—for some reason—not suffice, Thus, it is
primarily to be observed that the outer end of
sleeve 20 may be inwardly extended or tapered
as at 25 to functionally correspond to flange 21,
In addition, however, this inwardly extending
portion is formed with a plurality of spirally
curved or tapered ribs or vanes 26. Preferably,
the inner portion of these vanes define in ag-
gregate ‘an annular space of constant radius and
corresponding substantially to the maximum di-
ameter of cup member 13. The latter has slid-
ing contact with these edges so that it may ride
along toward and away from the outer end of
sleeve 20. It is apparent by this construction
that the air adjustment desired is again achieved
adjacent the nozzle and not, for example, at the
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In such flow it will, of course, be given a-

outlet or intake end of the blower or fan, or by
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changing the size of the impeller associated with
the latter. However, as the cone or cup member
13 is shifted to provide a greater or lesser space
between the inner surface of member 25 and
the cup or cone; a greater or lesser volume of
air passes through this space. All such air in
flowing in contact with the vanes, will be given
a twisting or spiral motion which will comple-
ment the flow of air passing through slots or
openings 15, resulting in an axial twist being
imparted to the column of air flowing from sleeve
20. It is preferred that, as shown, the twisting
action imparted to the columns of air flowing
through the slots of the cup member or between
the edge of the latter. and the adjacent tube
surface coincide. This need not necessarily be
the case and, of course, if desired, the parts
might be modified to such an extent that the
two layers of air would be given reverse rota-
tions resulting in a condition of extreme tur-
bulence. :While this might, in certain installa-
tions, be desirable, I have found that under ordi-
nary circumstances such a construction is not
conducive to a proper comkbkustion and desirable
flame. i

The second factor present in this latter group
of figures is embraced within fhe casing con-
nected to the rear end of sleeve 20, This may
include a forward section 271 and a cover plate
29. This forward section carries a series of spi-
rally extending vanes 28. The inlet 31 to this
casing assembly may be off center as illustrated
or otherwise disposed. In any event, air will flow
around the casing and be distributed between

" vanes 28 so that as it enters sleeve 20 it will

move in a spiral path. This path may again
coincide to that imparted to it by slots 15 or
vanes 26. As heretofore brought out, however,
any desired path of travel may be imparted to
the air, according to the curvature and disposi-
tion of the vanes.

Finally, referring to Fig. 6, it will be observed
that substantially the same construction as here-
tofore illustrated in Figs. 1 to 3 is employed with
the exception that a casing has been indicated at
32, which casing may form the housing for the
fan, it being understood that the sleeve 20 is
directly connected thereto. This follows more
commonly accepted practice, it being appreciated
that Fig. 6 discloses the unit comprising the out-~
er cup member I3 and its associated parts as a
replacement structure. In any event, again in
this type of apparatus the volume of air is con-
trolled adjacent the burner tip or nozzle.

It is apparent, from the foregoing, that among
others, the several objects of the invention as
specifically heretofore noted are achieved. It
will be appreciated that humerous changes in
construction and re-arrangement of the parts
might be resorted to without departing from the
spirit of the invention as defined by the claims.

Having described my invention, what I claim
as new and desire to secure by Letters Patent is:

1. A burner including a sleeve to be coupled to
a source of air supply, an oil discharge tube ex~
tending within said sleeve, a cup encircling said
tube and adjacent the discharge end of the latter,
the base of said cup being formed with openings
for the passage of air from said sleeve to the
space defined by said cup, said cup having an out-
wardly flared portion at its open end, said por-
tion being formed with slots extending at a tan-
gent to a circle concentric with the axis of said

10

15

20

25

30

35

40

45

50

55

60

85

70

tube and sleeve, the discharge end of said sleeve -

being reduced and having an opening substan-
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tially equal to the greatest diameter of the out-
wardly flared portion, said cup being shiftable
toward the reduced end of said sleeve whereby
to force substantially all the air flowing through
sald sleeve to traverse said slots and shiftable
away from the sleeve end to permit increasing
amounts of air to flow between the outer edge
of said flared portion and the inner surface of
the reduced end of said sleeve, and a spray noz-
zle on said tube adjacent the outwardly flared
portion of said cup.

2. A burner including a sleeve to be coupled to
a source of air supply, an oil discharge tube ex-
tending within said sleeve, a cup encircling said
tube and adjacent the discharge end of the latter,
the base of said cup being formed with openings
for the passage of air from said sleeve to the
space defined by said cup, said cup having an
outwardly flared portion at its open end, said
portion being formed with slots extending at a
tangent to a circle concentric with the axis ot
said tube and sleeve, the discharge end of said
sleeve being reduced and having an opening sub-
stantially equal to the greatest diameter of the
outwardly flared portion, said cup being shiftable
toward the reduced end of said sleeve whereby
to force substantially all the air flowing through
said sleeve to traverse said slots and shiftable
away from the sleeve end to permit increasing
amounts of air to flow between the outer edge of
sald flared portion and the inner surface of the
reduced end of said sleeve, a spray nozzle on said
tube adjacent the outwardly flared portion of
said cup, a housing connected to the other end of

sald sleeve, and a duct coupled to sald housing

3

and extending at a tangent to the same, sald
housing having a diameter greater than that of
said sleeve whereby air enters said housing
through said duct and rotates through the hous-
ing and said sleeve in its passage toward sald

‘cup.

3. A burner including a sleeve to be coupled to
a source of air supply, an oil discharge tube ex-
tending within said sleeve, a cup encircling said
tube and adjacent the discharge end of the lat-
ter, the base of said cup being formed with open-
ings for the passage of air from said sleeve to the
space defined by said cup, said cup having an
outwardly flared portion at its open end, said
portion being formed with slots extending at a
tangent to a circle concentric with the axis of
said tube and sleeve, the discharge end of said
sleeve being reduced and having an opening sub-
stantially equal to the greatest diameter of the
outwardly flared portion, said cup being shiftable
toward the reduced end of said sleeve whereby to
force substantially all the air flowing through
said sleeve to travéerse said slots and shiftable
away from the sleeve end to permit increasing
amounts of air to flow between the outer edge
of said flared portion and the inner surface of
the reduced end of said sleeve, a spray nozzle on
said tube adjacent the outwardly flared portion
of said cup, and ribs extending inwardly from
the inner face of said sleeve and adjacent the
discharge end of the ldatter, said ribs being spaced
to receive the outwardly flared portion of said
cup and the edges of such portion having sliding
engagement with the edges of said ribs.

JAMES N. MACRAE.
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