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Wllham J. Smlth Jr Bay Vlllage, 01110 assignor
- to Cleveland Steel Products Corporatlon Cleve-
. land, Ohio, a carporatmn of Ohlo

" :Application August 2 1947 Serial No 765 665
(CL 103—100)

: 14 Clalms.
1 .

ThIS invention relates to feeders for hquld fuel
burners, and more particularly to feeders which.
include a rotary distributor for.delivering the fuel
to the flame ring of &
type.

.~ This invention has for its obJect to prov1de
a fuel distributing rotor that is mounted in bear-
ings that are submerged in fuel:.oil, and to pro-
vide means for causing. oil to clrculate through
the rotor bearings.

A: further object of the invention is to plodee
means for maintaining & constant.flow.of .oil
through the bearings during operation cf the
teeder.

Another object of the mventxon is to: provide
means for maintaining the bearings submerged
in-oil when the rotary distributor: is stationary.

With the above and other objects in view, the
invention may be said to comprise the feeder as

ilustrated in the accompanying drawings, here-

inafter described and particularly set forth in

the appended claims, together with:such varia-:

tions and modifications thereof as will be ap-
parent. to one skilled in the art towhich the 1n-
vention pertains.

Reference should be had to the accompanymg
drawings forming: a part of this spemﬁcatlon An
which:

Figure 1 is a vertical axial sectlon through 8
fuel feeder embodying the invention;

Figure 2 is a side.elevation of the rotor shaft

Figure 3 is a diagrammatic view. showing: the
fuel feed controlling means; and

Figures 4 and 5 are views showing rotor snaxts

of slightly modified construction:

The fuel feeder of the .present mventmn is
mounted in a housing ‘{ that is adapted to be
positioned in the base of a.furnace, the housing {

being provided at its upper end with a tapering.

portion 2 that fits in the central opening of a
hearth 3. The housing | has a fixed horizontal
partition 4 .which carries a damper. 5 that is
adjustable to regulate the flow of air through
the upper por tmn of the housing into the furnace,
the damper 5 bemg held in adjusted positions by
means of -suitable spring pressed clips & which
engage peripheral portions of the dampﬂr

there.may be. 2. suitable cushioning member 8

which preferably is of elastic rubber as indicated.
If desired the rubber ring 8 may,
be bonded to. the inside of the flanged ring 1 and
to the extﬂrnal suzface of the sleeve 9 that fits.
he cu<hlon1ncr ungr 8 pref--

in.the drawing.

'v1th‘n the by mg

burner of the wa‘ll ﬁame.

The.
partition 4 has a cenfral opening .in which is’
mounted & flanged ring 1. and within the ring 1.

2

’ ezaby is annulaz in form with the upper end
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projecting ahove the flanged ring T to provide a
cushioned or yielding support for an upright
oil reservoir or cup {8 which comprises a cy-

- lindrical tube i8¢ and a plug i closing. the

lower end of the tube. The tube 8¢ hasa sliding
it in the internal sleeve 8 and may be yieldably
supported cn the cushioning ring 8 by means of
a collar 42 suitably attached to the tube [8a.and
resting on the top edge of the cushioning ring 8.

The tubular wall 18 .0f the cup 1§ has an
elongated bearing sleeve .15 attached to.the in-
terior thereof, the sleeve. [5 extending through-
out the major portion of the.length of the tubu-
lar wall .18a with its lower end above the bottem
of the plug fi and its upper end below the top
of the tubular -wall 18q. - The- sleeve (5 is pref-
erably made.of o suitable bearing material. The
cup: provides a support for a fuel distributing
rotor which comprises a. vertieal shaft 15 and a.
head .which comprises a cap |7 attached to the
upper end. of the shaft (8, a post or extension 18
extending upwardly from the center of the cap
{1-and a fan comprising a horizontally disposed

disk- 19 attached to the upper end of the post. 18

and blades 28 depending from the disk 19. ‘

' The. distributor head which may be of con-
ventional construction has fuel delivery tubes 21
which.are attached at their lower ends to the cap
{1 and which-have their delivery ends disposed
beneath the disk (8 and closely adjacent the
peripheral portions.of the disk.

The shaft {6 has a lower end portion 22 of re=
duced diameter in which is mounted a bearing

. ball 23 that rests upcn a steel insert 24 mounted

in ‘the top face of the plug {1. The shaft {6 has
an axial passage 28 that communicates with the
interior "of -the reservoir- below. the sleeve {5
through lateral openings 28 and which has a
flaring upper .end- porticn 27 of  conical -form.
The conical:portion 27 .of the passages extends
from the upper end of the shaft 16 downwardly
and merges into the. cylindrical portion of the
passage 25 below the top of the tubular wall 10a,
the cap 11 being positioned adjacent the top of
the tubular wall {8a.

. The shaft 1§ is of a diameter to fit within the.
bearing sieeve. {5 and engages with the sleeve 15
from the upper to the lower end thereof. A
helical groove. 28 is formed in the exterior cy-
lingrical surface of the shaft {8 and the inclina-
tion of this groove is such that the rotation of
the shaft in the direction in which it is driven
during the fuel feeding operation tends to cause
liquid to flow downwardly.in the groove. Ime-



2,502,612

. . 3
mediately above the upper end of the sleeve 15
the shaft 16 is provided with a circumferential
groove 28 and a lateral opening 30 is provided
from the groove 29 to the axial passage 25. Dur-
ing operation of the feeder, oil flows upwardly
through the axial passage 25 and is discharged
by centrifugal force through the delivery tubes 21.
Some of the oil flows outwardly through the
passage 30 and oil is caused to flow downwardly
through the groove 28 during rotation of the
shaft. The shaft passage 25 and the passages
of the tubes 21 are so dimensioned that during
operation of the feeder the volume of liquid fuel
contained in the passages and in the reservoir 10
during rotation is sufficient to fill the reservoir to
a level below the top of the tubular wall i0a and
in the region of or adjacent the top of the bearing
sleeve 15.

The fuel feeding rotor is pleferably operated
by means of an electric motor indicated generally
by the letter M, this motor comprising a motor
rotor 34 and a motor stator 32 that surrounds
the tubular wall 10a and that is supported upon
a suitable spider 33 attached to the collar 12. The
motor rotor 34 extends around the tubular wall
10a within the stator 32; the rotor 34 being at-
tached to a skirt-35 carried by the cap I1.

Flow of liquid fuel to the bearing cup through
the conduit 13 is controlled by a suitable nor-
mally closed solenoid operated valve 38 that is
automatically opened and closed when the motor
M is energized or deenergized, the solenoid of the
valve 35 being in circuit with the motor M and
with a thermostat 37 which controls the motor.
Whenever the motor M is deenergized the valve
36 is closed to cut off the flow of fuel to the
feeder so that any liquid remaining in the tubes
21 and conical portion 27 of the passage after
the distributor ceases to rotate will flow by gravity
back into the axial passage 25. The level of the
liquid will thus establish itself in the passage 25
and in the reservoir exteriorly of the shaft 16 at
a level a short distance below the top of the tube

10

kS 4

the-stator 32 and overlying the stator coils to
protect them from the heat of the burner.

- It is not essential that the shaft have bearing
within the sleeve (5 throughout the length
thereof. The shaft may be provided if desired
‘with axially spaced bearing portions which en-
gdge with the bearing sleeve as shown in Fig. 4

.of the drawings where the rotor shaft has an

upper bearing portion 49 provided with a helical
groove &1 and a plain bearing 42 at the lower

‘end -of the bearing sleeve which is spaced from

the bearing portion 48, the shaft being provided

" with a reduced portion 43 intermediate the bear-

ing portions. In this modification the fuel oil
is circulated through the bearings in a manner
similar to the modification above described, a
lower plain bearing 42 being preferably provided
with a groove 44 or other suitable passage in the

“‘shaft or bearing to permit free passage of liquid

20

25

30

past the lower bearing so that a fairly rapid cir-
culation of 0il may be maintained during opera-
tlon

"It is not essential that the axial passage be
provided with a flaring conical upper end portion.
The passage if desired may be of uniform diame-

“ter throughout its length. As shown in Fig. 5, a

passage 25a is provided which is of uniform diam- :

-‘eter to the upper end of the rotor shaft and pas-
- sages are provided through the upper end of the

shaft to the cylindrical passage 25¢ to deliver
fuel to the delivery tubes 2{a. In Fig. 5 the rotor

- shaft is provided with an upper plain bearing

35

40

{8a and near the upper end of the bearing sleeve. ..

15 so that the bearing will be substantially sub-
merged in oil.
The helical groove 28 provides a reservoir for

45

a considerable volume of oil within the tubular .

bearing 15 so that effective lubrication is pro-
vided even though the feeder may remain idle
for a long period of time.

When the motor M is started into operation,
rotation of the shaft 1§ will cause the liquid to

flow downwardly in the groove 28 so that the-

pressure of the liguid in the bottom of the cup
will be increased and the level of liquid in the
axial passage 25 will be raised above the lower
end of the rotating conical portion 27, which
exerts a lifting action on the liquid as soon as
the level of the liquid in the passage 25 reaches
the lower end thereof, so that delivery of liquid
fuel to the burner hegins immediately after ro-
tation of the rotor is started.

In addition to maintaining a constant flow of

liquid lubricant through the bearing, the helical
groove assists in keeping the level of the liquid-

exteriorly of the shaft kelow the top of the cup
and preventing overflow during operation of the
feeder.

In order to accurately regulate the rate of-

flow of fuel to the burner, a suitable metering
valve such as the needle valve 38 is provided in
the conduit i3.

""A suitable shield 38 may be prov1ded for the *

motor, this shield being attached to the top of
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45 that is journaled in the top portion of the
bearing sleeve and with a lower bearing portion
46 that is provided with a helical groove 41, the
portion 48 of the shaft between the upper and
lower bearing portions 45 and 46 being of reduced
diameter to provide a reservoir for -additional
lubricant. In this modification the shaft has a:
groove 48 above the upper bearing 45 to increase
the liquid capacity of the cup above the bearing,
but no passage is provided between the axial-
passage 25¢ and the interior of the cup above the
bearing. In this modification the fuel oil flows
freely up through the helical groove 47 and into
the annular space 48 when the feeder is idle, and
the level of the liquid within the axial passage.
25¢ and within the tubular wall 10 will be estab-
lished by seepage of oil past the upper bearing
45 so that the entire bearing will be submerged
in oil during periods of idleness. Whenever the
rotor is driven the helical groove ‘47 tends to
draw oil down from the reservoir 48, but as soon
as. the rotor is stopped the bearing will again
become filled with oil.

It is to be understood that variations and
modifications of the specific devices herein shown"
and described for purposes of illustration, may
be made without departing from the spirit of
the invention.

What I claim is:

1. A liquid fuel feeder comprising a support,

-an axially elongated, upright, open top cup rigid-

- 1y mounted on said support and including means

65

defining a vertically disposed bearing sleeve with-

-'in the cup, the upper end of said bearing sleeve
" being disposed below the upper open end of the

70.

cup, whereby the cup defines a liquid retaining:

" reservoir extending above the upper end of said
gleeve, a rotor comprising a vertical shaft and a

- distributor head attached to the upper end of the

shaft, said shaft being journaled in said sleeve

" with sufficient clearance to at least accommodate

a continuous film of said liquid fuel therebetween

"from top to bottom of the bearing surfaces there-
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of, and said rofor having an axial passage there-
through opening at its lower end. to the interior
of the.cup adjacent the bottom thereof and ex-
tending above the upper end of said bearing sur-
face,-said head having means defining . delivery
passages connected to said axial passage and ex-
tending above the upper end of the cup'and out-
wardly therefrom, whereby lquid flowing through
said ‘delivery passages from said axial passage
is accelerated by centrifugal force upon rotation
of -said shaft. and head, a supply conduit con-
nected to said cup for delivery of liquid. fuel into
the cup and said axial passage, means operative
to drive said rotor intermittently, means for feed-
ing liquid fuel through said supply conduit into
the cup-at a rate sufficient to maintain a level of
liquid in the cup adjacent the upper end of said

sleeve for keeping the sleeve substantially sub-

merged during rotation of said shaft, and-means
for limiting reverse flow of liquid-fuel out of said
cup through said supply line, whereby a volume
of liquid sufficient to substantially submerge said
bearing surface is retained in said cup when said
rotor is stationary. ‘

2. A liquid fuel feeder comprising a support, an
axially elongated, upright, open top cup rigidly
mounted on said support and including means
defining a vertically disposed bearing sleeve with-
in the cup, the upper end of said bearing sleeve

being disposed below the upper open end of the ?

cup, whereby the cup defines ‘a liquid retaining
reservoir extending above the upper end of said
sleeve for submerging the sleeve, a rotor compris-
ing a vertical shaft and a distributor head at-
tached to the upper end of the shaft, said shaft
being supported by the bottom of the cup and
journaled in said bearing surface with sufficient
clearance to at least accommodate g continuous
film of .said liquid fuel therebetween from top
to bottom of said bearing surface, and said rotor
having an axial passage therethrough opening at
its lower end to the interior of the cup adjacent
the bottom thereof and extending ‘above the

upper end of said bearing surface, said head hav-

ing means defining delivery passages connected to

said axial passage and extending above the upper

end of the cup and outwardly therefrom, where-
by liquid flowing through said delivery passages
from said axial passage is accelerated by cen-
trifugal force upon rotation of said shaft and
head, a supply conduit connected to said cup for
delivery of liquid fuel into the cup and said axial
bassage, & valve controlling flow of liquid into
said coup, means operative to drive said.rotor,
and means for closing said valve and rendering
sald driving means inoperative substantially si-
multaneously, whereby a volume of liquid suffi-
cient -to submerge said bearing surface is re-
tained in said cup when said rotor is stationary.

3. A liquid fuel.feeder comprising a support,
an axially elongated, upright, open top cup rigid-
Iy mounted on said support and including means
defining a vertically disposed bearing sleeve with-
in the cup, the upper end of said bearing sleeve

being disposed below the upper open end of the
cup, whereby the cup defines a liquid retaining:
reservoir extending above the upper end of said

sleeve for submerging the sleeve, a . rotor com-
brising a vertical shaft and a distributor head at-
tached to the upper end of the shaft, said shaft
being journaled in said bearing surface. with suf-
ficient clearance to at least accommodate a con-
tinuous film of said liguid fuel therebetween from
top.to hottom of said bearing surface, a portion
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of said shaft above said bearing surface being
of reduced diameter to increase the volume of fuel
that may be:accommodated in the cup above said
bearingisurface, and said rotor having an axial
passage therethrough opening at-its lower-end to
the interior of the cup adjacent the bottom there-
of and extending: above: the upper end of said
bearing surface, said head having means defining
delivery passages.connected to said axial passage
and extending above the upper end of.the cup
and outwardly therefrom, whereby liquid flowing
through said delivery passages from said axial
passage is accelerated by -centrifugal force upon
rotation of said shaft and head, a supply con-
duit connected to said cup for delivery of liquid
fuel into the cup and said.axial passage, a valve
controlling flow of liquid into. said cup and up-
wardly through the axial passage of said:shaft,
means operative to drive said rotor, and means
for closing said valve and rendering said driv-
ing means. inoperative substantially simultane-
ously, whereby a volume -of liquid sufficient. to
submerge said bearing surface is retained in said
cup when said rotor is stationary. L
4. A liquid {fuel feeder comprising a, support, an
axially elongated, upright; open top cup rigidly
mounted -cn said support and including means
deflning a -vertically disposed bearing - sleeve.
within the cup, the upper end of said bearing
sleeve being disposed below  the upper. open -end
of the cup, whereby the cup defines a liquid re-
taining reservoir extending above.the upper end
of sald sleeve.for submerging the sleeve, a. rotor
comprising @ vertical shaft and a distributor head
attached to the upper end of the shaft, said shaft:
being journaled in said bearing surface with suffi-
cient clearance to at least accommodate a econ-
tinucus film of said liquid-fuel therebetween from
top to bottom of  said bearing surface, portions
of said shaft above and helow said bearing..sur-
face being of reduced diameter to increase the
volume of fuel retainable by the cup above and
below the bearing surface, and said rotor having
an axial passage therethrough cpening. at-its
lower end to:the interior of the cup adjacent the
bottom thereof and extending ahove the upper:
end of said bearing surface, said head having
means defining delivery passages connected to
said axial passage and extending above the upper
end of the'cup and outwardly therefrom, whereby
liquid flowing through said delivery passages from
said axial passagé is accelerated by centrifugal
force upon rotation of:-said shaft and head, .a
supply conduit: connected to said cup for delivery
of liquid fuel into the cup and said axial passage,
a valve controlling flow of liquid-into said cup and
upwardly through the axial passage of said shaft,
means ‘operative to drive said rotor, and means
for closing said valve and rendering said driving
means inoperative substantially simultaneously, .
whereby. o, volume of liquid sufficient to substan-
tially -entirely -submerge said bearing surface is
retained in said cup when =aid rotor is stationary.
5.0A liguid fuel feeder comiprising g support,

- an axially elongated, upright; open top cup rigidly

miounted on-said support and including means
defining .2 vertically disposed bearing slesve
within-the cup, the upper end of. said bearing:
sleeve being disposed: below. the. upper operi end:
of the cup, whereby the cup defines a ligquid: re-:
taining reservoir extending above the upper end
of said sleeve for submerging the: sleeve, a rotor
comprising a vertical shaft and a distributor-head
attdched to the upper end of the shaft, said:shaft
being - journaled in - said 'bearing ‘surface  with
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sufficient clearance to at least accommodate a
continuous film of said liquid fuel therebetween
from top to bottom of said bearing surface, and
said rotor having an axial passage therethrough
opening at its lower end to the interior of the cup
adjacent the bottom thereof and extending above
the upper end of said bearing surface, said head
having means: defining delivery passages con-
nected to said axial passage and extending above
the upper end of the cup and cutwardly there-
from, whereby liquid flowing through said de-
livery passages from said axial passage is acceler-
ated by centrifugal force upon rotation of said
shaft and head, a supply conduit connected to
said cup for delivery of liquid fuel into the cup
and said axial passage, a valve controlling flow of
liguid into said cup and upwardly through the
axial passage of said shaft, an electric motor
operatively connected to said rotor for driving the
same, and electrical means for closing said valve
and  rendering. said driving means  inoperative
substantially simultaneously, whereby the volume
of liquid remaining in said cup when said rotor is
stationary is sufficient to substantially completely
submerge said bearing surface.

6. A fuel feeder according to claim 1 in which
an opening in said shaft is provided adjacent the
upper end of said sleeve for maintaining com-
munication between the axial passage through
the shaft and the upper portion of said reservoir.

7. A fuel feeder according to claim 4 in which
said shaft is provided with an opening adjacent
the upper end of said sleeve for maintaining com-
munication between the axial passage through
the shaft and the upper portion of said reservoir.

8. A fuel feeder according to claim 1 in which
the clearance between said shaft and said bearing
surface is enlarged in at least one region between
the upper and lower ends of the sleeve to provide
additional liquid reservoir space.

9. A fuel feeder according to claim 1 in which
a helical oil feeding groove is provided in the
outer surface of said shaft between the upper and
lower ends of said sleeve.

10. A fuel feeder according to claim 1 in which
a helical oil feeding groove is provided in the
outer surface of said shaft, said groove extending
downwardly from the upper end of said bearing
surface.

11. A fuel feeder according to claim 4 in which
a helical oil feeding groove is provided in the outer
surface of said shaft, said groove extending sub-
stantially continuously from the upper end to
the lower end of said bearing surface.

12. A liquid fuel feeder comprising a. support,
an axially elongated, upright, open top cup rig-
idly mounted on said support and including means
defining a vertically disposed bearing sleeve with-
in the cup, the upper end of said bearing sleeve
being disposed below the upper open end of the
cup, said cup defining a liguid fuel retaining res-
ervoir having upper and lower portions between
which said bearing sleeve extends, a rotor com-
prising a vertical shaft that is journaled in said
sleeve and a distributor head attached to the
upper end of the shaft, said shaft and sleeve
having sufficient clearance to at least accommo-
date a continuous film of said liquid therebetween,
said shaft having an external helical groove that
communicates at its upper end with said upper
portion of the liquid reservoir and at its lower
-end with said lower portion of the liquid reser-
voir, said shaft having an axial passage therein
opening at its lower end to said lower portion of
the-liquid reservoir and extending above said
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bearing sleeve, said head having laterally ex-
tending delivery passages connected to said axial
passage for discharging liquid therefrom by cen-
trifugal force, means for driving said rofor-in a
direction to cause downward flow of liquid in said -
groove from said upper portion of said reservoir
to the lower portion thereof, means for continu-
ously delivery liquid - fuel into said upper portion
of said reservoir exteriorly of said shaft during
rotation of said rotor, whereby liquid is continu-
ously pumped through said groove from said up-
per portion of said reservoir to the lower portion
thereof during said rotation, and means for limit-
ing reverse flow of liquid fuel out of said cup to
maintain liquid in said groove when said rotor is
stationary, whereby downward flow of liquid
through the groove is started immediately upon
rotation of the rotor. e )
'13. A liquid fuel feeder comprising a support,
an axially elongated, upright, open top cup rig~
idly mounted on said support and including means
defining a vertically disposed bearing sleeve with-
in the cup, the upper end of said bearing sleeve
being disposed below the upper open end of the
cup, said cup defining a liquid fuel retaining res-
ervoir having upper and lower portions between
which said bearing sleeve extends, a rotor com-
prising a vertical shaft that is journaled for rota-
tion in said sleeve and a distributor head attached
to the upper end of the shaft, said shaft having
a portion of reduced diameter intermediate the
ends of said sleeve providing an intermediate
reservoir space, said shaft having bearing por-
tions above and below said reduced portion, the
upper of said bearing portions having an external
helical groove that extends the full length thereof,
said shaft being formed to provide a passage be-
tween said intermediate space and said lower
portion of the liquid reservoir and having an
axial passage therein extending above said bear-
ing sleeve and opening to said upper and lower
portions of the liquid reservoir, said distributor
head having laterally extending delivery passages
connected to said axial passage for discharging
liquid therefrom by centrifugal force, means for
continuously delivering liquid fuel into said upper
portion of said reservoir during rotation of said
rotor, means for driving said rotor in a direction
to cause downward flow of liquid in said groove
whereby liquid is continuously pumped through
said groove from said upper portion of said reser-’
voir to the lower portion thereof during rotation
of said rotor, and means for limiting reverse flow
of liquid fuel out of said cup to maintain liquid-
in said groove during idle periods of the rotor,
whereby downward: flow of liguid through the
groove is started immediately upon rotation of
the rotor. :
" 14. A liquid fuel feeder comprising a support,
an axially elongated, upright, open top cup rig-
idly mounted on said support and including means
defining a vertically disposed bearing sleeve with-
in the cup, the upper end of said bearing sleeve
being" disposed below the upper open end of the
cup, said cup defining a liquid fuel retaining res-
ervoir having upper and lower portions between
which said bearing sleeve extends, a rotor com-
prising a vertical shaft that is journaled in said
sleeve and a distributor head attached to the
upper end of the shaff, said shaft and sleeve
having sufficient clearance between them to at
least accommodate a continuous film of said
liquid therebetween, said shaft having an axial
passage therein opening at its lower end to said
lower portion of the liquid reservoir and extend-
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ing to the upper end of the shaft, sald passage
having an upper end portion that flares upwardly
from adjacent the top of said sleeve to the upper
end of said shaft, said head having laterally ex~
tending delivery passages connected to the flared
upper end of said axial passage for discharging
liquid therefrom by centrifugal force, means for
driving said rotor, means for rendering said driv-
ing means inoperative, means for delivering liquid
fuel into said cup at a rate sufficient to maintain
a level of liquid in the cup above the lower end of
said flared portion of said passage while said
rotor is being driven, and means for limiting re-
verse flow. of liquid fuel out of said eup for main-
taining the liquid level within the cup adjacent
the upper end of said sleeve when said rotor is
stationary.
WILLIAM J. SMITH, Jr.
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