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3-Claims.
1

THe: present: ivention relates: to air-atomizing
ol burning’ apparatus which’ are: sometimes: res
ferred” to- as low pressure: type buriers:. Such
Burners requite primury” and secondary: supplies
of aif~ for facilitatitig” the: proper: combustion: of
the" fuel, and' they are: generally adapted to con-
sume-oil’at a'low rate it the amount pey- Hour, 50
tha;t tHey may be-employed with small'size-heaters
for domestic house and ot water Heating and'the
{ike: apparatus: When so: employed burners: of
th’is‘ type usually consirhe: substantiallys less than
onegallonper Hour:

A primary-obiect of tHe present! invention:is‘to
provids an: improved' oil' burnitig’ apparatus of
the abave deseribed type which; although adapted
to utilize & nozvle with' o relatively larze orifice,
i§,. at” the same tinde; so- constructed: that it will
efficiently” consume- fuel' at” a- low: rate in the
amount per Hour..

A further objéct of the present invention®is to

prov1de an.air-atomizing: type-burner-with: & fuel
supply system which will' require nig valve means
for. controlling the flow of fuel from the- fuel
pumpy to the Burrier nozzlée;
. A-still further object of the: present invention
is. to: provide an oil’ burning  apparatus’ of’ the
ahove.deseribed type which is so'constructed that
it will. be most ihexpensive. of manufacture and
upkeep..

Yet another object. of the present ihvention is

to. provide: a Burner of the above’ déseribed’ type
with. means: whereby the secoridary flow: of” air
will be contmued long after the primary ait flow
and the ﬁow of fuel” to' tHe nozzle Has' ceased,
thereby to ifisure thet the: Burier-blast’ tube and
the furnace itself will Be properly purged of any
and allresidual fuel fumes.
. With: the gbova: and other obitets in: view: as
will hereinafter appear, the invention: comprises
the devices, combinations, and! arrangemernts of
parts hereinafter set forth and illustrated in:the
accompanymd drawings: off g+ preférred- embodi-
rent of tHe invention; from 'whicH: the several fea-
tures of the inventitn and the® advantages: at-
tained thereby will'reatily' Be-undbrstoodiby those
skilled'in-theart.

In' the'diawings,

Fig: T represents:g.sestionall elevational: view: of
# portion-of am oili Burning’ apparatus embodying
tHe present itvertion::

Fig. 2. represents; o an enlarged seale; an end
view of g air’ duidi Pl pumps unit; which: views is:
f/aken* substantisllys along: the: line: 2% of Fig.. L.

‘Fim 3 mpresa:‘rtsda,;semonal view ofithe air and
firell pump unit taken substantially alonig: the ling
<FofiBYg: 2.
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Fig; 4 reprevents @ sectiong] view of anair-valva
irg unit- which iss tuken: substantially along: line
A=b: 00 Fig.2:.

Fig: 5 represents a-top-plém view:of thetait and
fuel: pumpihe unit: whicly i diselosed’ in: Figs: 2
ang. 3¢

Fig: 6 represents a: sectional view’ tiken: sub-
stantiallys along: the line' 6—6 of Fig: 3t

Fig:. T represents. ar sectional: view: takem sub-
stantially along the litie T ofi Fig. 3!

Tig. 8 represerits, on an: enlarged seald; & sec-
tional view taken substantially alorig thelire 88
of Fig..I.

Fig:.9' represents; on: an enlarged: scale, a fiag=-
mentarylongitudinal’ sectiorial’ view of the atom-
izing’ nozzle employed: in the present burner.

TFig: 10‘represents:a sectional view of theburner
nozzle taken' substantinlly along: the: line' 10=—10
Of"Flg. 9;

Fig: 1T represents; on & small scale; & sidée ele-
vational view showinig an oil'Burner unit in° which
the present invention'is-embodied:

Fig: 12" represents o7 sectional’ view" taken: sulbi~
stantially along’ thet line- 12-—12° of’ F1g 1.

Fig: 13 represents o’ sectional view’ taken sub-
stantially along the line" 13—13 of ‘Fig. 1.

Referrihg particularly to Figs. 1' and’ 11, there
iy disclosed’ an oil' burner apparatus-in which the
present’ ihvention i§ ihcorporated. THis burner
appdratus includes an air- condiiit or blast. {ube 15
leadiing’ from: the outlet. portion:. of an air-supply
Housing’ I6: This housing 16 is mounted;, ity turn,
upon a bBase member IT which is adapted to rest
upon o floor; surface and support the entire
burner assembly.

The housing: 16’ has a fan.chamber 18 which:is
provided.at one side thereof. with.an aperture: {9;
through" whitH aiir may’ gain entrance info. the
chiamber. Thi§ openihg may be covered. by a
filter- screen. 20. Air iy adapted. to be: delivered
from the fan chamber. 18 to a plenum chamber 211
and then.out thirough the blast tube 5. When:in
use,, the oil.-burner apparatus.is.positioned so.that.
the. discharge end of the blast tube. {8 extends into
the firebox or. combustion chamben of a.furnace:

As. may pbe: particularly, noted: in. Fig.. 1,, the
chamber 18 is provided with.a: wall.opening:22.in.
whicH is- mounted an electric. motor which. is
generally designated. by, the numeral. 23.. Tt will
be. understood. that. this. motor has.a.centrifugal:
type. fan. 24 secured. at’ one. end. portion. thereof;,
and an.air. and’ fuel pumping; unit. 25 secured. afi
the: other. end. thereof.. Secured upen the: right+
hand; end: portion: off the: aitt and’ fuel pumpmgn
unit 25;, By means.of bracket: 2577, 15 a: floativalve.
apparatus. generally designated by, the: numeral.
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26. From this, it is to be understood that the
elements 28, 24, 25 and 25 are all secured together
sc as to Torm an unitary structure which may be
readily applied to or dismounted from the cas-
ing 18 as a single unit. Bolts 27, 27 are threaded
into the casing I8 so as to maintain the motor,
along with its above noted auxiliary elements, in
& proper position, and an enclosure shell 28 may
be suitably connected with the casing 16 so as to
cover the motor 23 and such auxiliary elements.
The right-hand end portion of the shell 28 is
provided with an opening 29 in which- is secured
a filter screen 3! which functions to filter air
which is drawn into the above noted fuel and
air pumping element 25 in a manner as will be
hereinaffer deseribed.

The present electric motor includes the usual
stator and rotor elements 82 and 23. The stator
32 may be connected to a suitable source of
power by means of conventional conductors
which are not disclosed herein. - Secured. to the
rotor 33 is a rotor shaft 84 which has secured
thereupon a plate 35 which forms the driving
portion of a centrifugal or speed-responsive
clutch, the driven portion of which is designated
by the numeral 38. This centrifugal cluteh is of
a conventional design, and the driven member 36
thereof is secured directly upon the distal end
of an air and fuel rump shaft 37. Such a clutch

is shown in my Patent No. 2,364,132, granted 3

December 5, 1944,

Referring particularly to Figs. 1. 3, and 5, the
present air and fuel pumv unit 25 comprises a
substantially cylindrical housing 38 which is se-
cured by means of bolts 39 to a mounting or end
plate 40. This mouvnting plate 40 is secured by
suitable bolts, not herein shown, to the right-
hand end vportion of the motor casing, so that
the shaft 37 of the unit 25 may vroiect through
an opening 4i formed within the motor hous-
ing. It is to be understood that the shaft 37 is
disposed coaxially of the motor shaft 34 and as
hereinabove noted, the distal end vportion of the
shaft 37 is connected to the motor shaft by means
of a speed-responsive clutch.

The air rump disposed within the unit 25 is of
the vositively-acting disvlacement type, and to
receive this pumrp, the housing 38 is provided at
its left-hand portion with a eylindrical recess 42
which is normally closed over by means of the
mounting or end plate 40. This cylindrical re-
cess 42 is located eceentrically of the pvmp shaft
37 and hag disrosed therein and coaxially of the
shaft, a nvmp rotor 43. This rotor 43 is pro-
vided with a series of radial slots 44. 44, each one
of which is adavted to receive a sliding blade 45.
The orter edgas of these blades engage the inner
perirheral wall of the recess 42 so as to prodice
a rumning action. As may be narticularly noted
in Fig. 3, the end faces of the rotor 43 have annu-
lar reces<ses 48, 48 in each side thereof so as to re-
ceive rings 47. The ends of each blade 43 rest up-
on the oufer perivheral surface of these rings,
and are thereby held with the outer edge of each
in contact with the inner vperivheral surface of
the recess 42. Snanrings 43, 43’ recessed within
the shaft 37 prevent the shaft 37 from shifting
lenethwise of the casing 38. Inlet and outlet
ports 48 and 49, respectively, are formed as
arcuate grooves in the inner end wall of the re-
cess or pump chamber 42,
between these sucecessive blades from port 48,
and is carried in g clockwise direction. as viewad
in Fig. 2, and discharged into port 49. Those
skilled in the art will readily appreciate that this
particular pump construction is generally old

- ”
Air enters the sraces
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and well-known and thus, a more detailed de~
scription of the pump is not deemed necessary.

Air is admitted to port 48 by means of a pas-
sage 50 which is best disclosed in Figs. 2 and 5.
The passage 58 leads from the port 48 to a gen-
erally circular recess 51 which, as best disclosed
in Fig. 3, is covered over by means of an air filter
§2. This filter is held in place by a snap ring 53
engaged in a groove in a peripheral wall of the
recess Bl. As hereinabove noted, the air may
reach the recess Bl by way of the opening 30
provided in the covering shell 28.

The air outlet port 49 is connected to a dis-
charge conduit 54 by way of a short passage 55
(see Figs. 2 and 4) and thus, the air under pres-
sure is forced from the pump into the discharge
passage 54.

Referring particularly to Figs. 1, 2, 4, and 5, it
is to be understood that the upper portion of the
air discharge passage 54 is threaded as at 56, so
as to have connected thereto a tube 51 which, as
will hereinafter be described, is adapted to con-
duct this primary source of air to and through
the burner nozzle. The lower porticn of the pas-
sage 54 joins an enlarged passageway 58, the low-
er portion of which is closed over by means of a
threaded nut 59. Disposed within the lower por-
tion of the passageway 54 is a valve 60 provided
with four passageways 81. Cooperating with the
valve 60 is a plunger 62 having an enlarged base
portion 63 which slidingly engages the walls of
the passageway 58. A spring 64 engages the nut
58 and the plunger 62 so as to bias both the
plunger 62 and the valve 60 toward a valve seat
61’, thereby normally to close the passageways
1. The lower end of the plunger 62 is disposed
below the normal static oil level as will herein-
after appear, and thus forms a dash pot which
prevents the plunger from chattering. Thus,
air entering the discharge passage 54 through
the conduit 55 is normally forced into the tube
5T so as to be supplied to the burner nozzle.

This primary air pumping unit has a capacity
which is always greater than the burner require-
ments and thus, the pressure of the air supplied,
will tend to build up, to the extent that it will
overcome the pressure of the valve biasing spring
64 so that the air within the passageway 54 will
by-pass the valve 62 and enter the lower passage-
way 58, from which point it will escape from the
housing 38 by way of an inclined escape conduit
85. This latter conduit 65 connects the passage-
way 58 with the air receiving recess 5 so as prop-
erly to relieve the pump, during the normal oper-
ation of the burner. As soon as the excess pres-
sure has been relieved, the valve 60 will again be
forced upwardly by its spring 84 so as to close off
the passagewsys 81, and thereby force all of the
air from the pump to be delivered to the burner
nozzle.

The cil pump comprises a rotor 66, the left-
hand end portion of which is secured to the drive
shaft 31 by means of a key 67. This rotor is
mounted in and coaxially of a cylindrical cham-
ber 68 formed within the right-hand end portion
of the housing 38. It is to be particularly noted
that the chamber 88 communicates directly with
the air pump chamber or recess 42. A hole ex-
tends diametrically through the annular wall of
the rotor 68, forming two cylinders 69, §9. A
single piston 70 extends diametrically of the rotor
and is slidingly engaged in each of the cylinders
§9, €9, Fixed to the piston intermediate its ends
1is. a cylindrical member Ti which lies within an
open cylindrical recess portion 66° of the rotor
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and: may, by adjustment;, he: positiohed: eccens
trically or- coaxially of’ the rotor:. I the: ouben
end: face: oft the:member: Di is: 4. dizmetrical slob
12 which:slidably receives: a.rectangulals blvek: 13:
Brgagediin this block: T3 is & round: pin: T4 whish
is: fixed eccentrically of and on. the:iner end: of
as stem: 75, the vightehand end. pertibn: ¢fi whieh
is. mounited coaxizlly, of the: shaft 31 and wibhin
an aperture 1§ providedi im the: right=hand: end:
portiont of the Rousing: 38 From: this,. it willibe
understood: that, by turning: the stem 75;.the axis.
of' the. pin T4 may be moved: intoe: vaxrious: posi-
tions of eccentricity relative: to: the: axis of the
pumy: rotor: 8. This adjustment: will,. of epuxise,
vary the capacity of’ the: pump: from zero), winern
e pil: axis: is: disposed coaxially off the roter;. o
maximum. when the: pinn axis is disposed! at: its
greatest degree. of eccentricily velative: tor the
rato.

The: stem. 75: is: providad! intermediate. its. end
portions with & flange: 11, which. is. slidingly va~
eeived: within! an epening: 18: so» as: te: prevent;
in cooperation with packing materiall 19, thes es
eape:of-oil through:the openihg: 76 ofi the housihg
38 Anindicator arm80:isicarriediupon.tha:distal
end portion of the stem 75 byrmeansiof a:screw
811, and this; indicator: arn: cosperates: withn suit-
able: indicia marked: upon.a-boss 82;, so> ag to: ins
dieate: the. degree of, adjustment: off the: stenr: To:
The: entire: stem: ey’ be adjusted: by ai manusal
movement: of’ the: arm: 80:.

Asither rotor. 86 rotates: clockwise;. as viewed in
Pig:. T,. the: outer: endh of one: of the cyplindens: 6%
the-lower-ane): will communicate with the pump
inlet; port: 83 which: takes. the: fornx of. an: grecuate
groove;: disposed: within: the roter-housing -68:. As
therrotor tummss. the:lower-cylinder draws out fremy
its: piston;. ereating. a, partial vacuum., to-draw: in
ail and; fill: the- eylinder. At the same-time; thie
other eylinder,, which: had: previously- been: filled;
is. brought. inte: communication: with- the: outlet
port 84- formed: similarly to:the port-83;: but. on
the: epposite side- off the: votor §6. As: the: rater
turns;, the-upper cylinder moves:in: on: its: piston
tarforce out: the: oil: inte, the: outlet port 84i. The
cublet: port 84 is: conneeted by a- radial: passage
85 to- a. threaded. aperture §6. which: opens; at
thie outside: of. the; casing: 38, for the-purpese of
having connected: thereto .an oil: delivery tube: 8¢

- TBhe:oil:inlet port- 82 is . connected: direatly: with:
a, vertically: dispesed oili sunply passage:88 whiclk
leads:to a.threaded; gperture- 89: which: opens: o1t
at; the lewermost. portion: of the: housing: 38;, so
as to be conneeted. with: an: oil: supply: tubie; 30,
which: functions. to connect: ther pump with: the
abave-neted:float, valve deviee 26- (see:Fige.1).. -

This: float. valve: device 26 funections: to: supply
@il tor thes ik pump-and;, at: the: sames time;, to
muintain the: static: level: ofe the: oil within: the
canduit: 88 ai: a- height: which: is. Below- the con=
fines of: the: pumps af: all times:. Imthis connees
tion;, referercesmay bexHadi bor Fig:. 3 wherein:this
static:oillevel iz indicated: Byrthusimaintaihing
the oil:below the confines of the oill pump, Ewill
ey tnderstood: that upon:. ratation: oft the: pumy
shaft: 3T, the air pump: will: be: immedisately: ef=
faetive: to: cause: ax primery’ supplys of aix te fow:
tandthrough thetourner nozzle. Howewer,sinee
the: supply: oil. ist maintained withit the: conduit
88yat: 2 point: substantially below: the:confines: of
the oil:pump,.itt will. e understood: that a:-definite
time: interval: will elapse: Before the: oil pump: is
effective: to: draw: the: oill up: through: the: conduit
88 angd tio: supply. the! same: to: angd! through: the.
burnernozzle;. It view of this situation; itiwill be
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manitest: that: whenever the present: oill burner
apparatus: is:made: operative;. the primary; seurce
off gir willialways be:supplied: to: and:through: the
burner nozzle: Before anys oil reaches the: latter
andi thas; proper canybustion. will always: resuit.
Alse,, it willl be. appreciated: that: whenever- the
punres skiaft 3 stops;. there: willi be: o tendency
for tire.oil from: the:supply saurce:to:work its;way
thirough: theipump and:towards the burnernozzle;
for thie: statie:level: of the:eil! withins the: passage
88 is always: maintained below the: confines: of
the: pump: Furthsrmore;. since: the: entive oil
poping: apperdtus: ist loeated at: a: point: below
the levell of the: burner nozzle, there will be: no
tendetrey) forr the nozzle. ta: be: supplied: with: oil;
orice: the: pump. shaft: 3T has ceased. to.rotate:

The above noted float: valve device 2§ is- best
iustrated in: Figs:. I amd: 8 which: disclose: this
device g comprising o hollow: open top: casing.
94, Referring: particularly: te. Fig. 8, it.is to be
understood that this casing has: formed: thereiiy
g float; chamber 82: Im operation;. oil: flows: from
s supply tank;. not: Hérein: shown,. by way: of &
e 36! which may be: connected: to: an opening:
&7 fornted: withih. the lower portiorn: of: the: cas~
ing: 8. 'This: opening’ 871 may ke provided: with
g carttidea: type strainer 98 through: which the
oil musts pass: before: resching: an: inlet: valve: 99:
i) enterihg: the? casing 81 by way of. the: valve
89, will eollecte within: the: float chamber 92: and
will: ultimately’ rdise: a. float; member (00 whicky
willl: be: effectivecto: shifte g needle valve 81 downs«
wardly: so as to: prevent: the: upward: passage of
@il thyough the inlet: valve: 89:. More specifically;.
the figat member 00,. upen: raising, will turmn: &
trip: lever 102! which. is. pivoted by  means. of’ a
pin: {03 upon a.stationary bracket 184y thereby:to
swing: the: right-hand: end: portion: of the trip
lever’ (2. downwardly: It is: to: be: particularly
noked that. the trip: lever: 182 carries: a pin: (0%
which engggey.an epeninginithe:needle valve (01
30 asito lower the latter;. thereby closing: off’ the
inletivalve 99;. The flogt member may’ be welded
or: etherwise secured: td: the trip:lever (02, The
abovernoted:delivery-tube 9% is connected directly
tos thre: cHamlier 92;. 25 at 887,80 @sito: deliver the:
ailito the:conduit 88 aff theroil pump:casing.. The
float: valve: device: is: soc locatedirelative to the:oil
pump: by means: of: the: Bracket 257 that the static
leveli of the: oilt iy always mraintained at. & height
astindicated bestdih Figt.3¢

IE. desired;. & magnietic: counterbalance’ 106 may:
be earried, by: the. brasket! 104 for efféctively re-
duting: the: weight: off the float: 188;. as: the: latter
approaches the:magnet:and this action results:in.
@ more. constant levell of oil in. the: chamber: 92.
Thus;. the above: flogy: valve dpparatus will bg
effegtive: tor maittain: within: the. pump: supply
conduit. 88:. 4 constant: static: level which: will: ke
dispesed; at: Zlb titnes: o sulistantial gistance be-
Iow thegonfines of thie oil pump..

Stilllreferring: to: Fig. §, the present fHeat' valve
devidce - mey be provided: with: a secondary’ cham-
Ber 107 within whith: is- provided® & secondary
Hoatt (88 This: foat 0§ is pivotally’ conneeted
to! ong endiof ar yoke: 109 By - means: of g: rod 10
arrd! & pite {44, I the: event that the: float. 108
stould: nott function properly; the oil within: the'
chamber 828 will spill ihte. the secondary cham~
bew MOF by! way: of &-notch: 12 so-as-to: raise tlie
float: 188}, thereby: to raise: the' left-Hand! ennd of
the yoke 108 which: is pivoted: to the  bracket 04
By miesns: of a- pin: £123: This: movement of the
yoke: (88 willlbe effective:torforseithe needle valve -
166 downwardly: to its: closed: position tHrough
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the medium of a screw [14. Actually, when the
left-hand end of the yoke 189 moves into the
field of a second magnet i14, the needle valve
{81 wiil be snapped into its closed position where
it will remain until the second float 188 is man-
ualiy reset by means of a hand lever {15 which
projects from the yoke §88. Thus, this second
float 108 with its yoke (89, functions as a safetly
mechanism which will operate only in the event
that the main portion of the float mechanism
fails to operate properly. The particular con-
gtruction details of the above noted float valve
mechanism do not form a part of the present in-
vention and thus, they have been described only
in sufficient detail so that a complete under-
standing of the functioning of the present in-
vention rmay ke appreciated.

Referring again to Figs. 2,3, and 4, it is to be
noted that the oil supply conduit 28 has com-
municating therewith an inclined conduit {18,
the lower portion of which opens out of the bot-
tom of a vertically disposed conduit 119 formed
within the end plate 48. The bottom of the con-
duit 143 is closed over by means of a plug 120,
while the upper portion thereof is exposed to-a
portion of the pump shaft 31. Disposed within
the conduit 118 is a wick {21 which functions
to conduct cil from the passage 118 to the shaft
37 for the purpose of lubricating the same.
Such lubricating oil will, of course, work its way
toward the left-hand end portion of the shaift
31, and in order to prevent this oil from finding

10
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its way into the motor casing, there is formed a -

return duct {22 which functions to collect this
0il and return the same to the wicking i21.

Still referring to Figs. 2, 8, and 4, it is to be
particularly noted that the oil and air pumping
units are disposed within cavities 68 and 42
formed within the housing 38, which cavities are
directly adjacent each other, se that the left-
hand end portion of the pump rotor 66 is di-
rectly exposed to the cavity £2. TFrom this, it
will be readily appreciated that some of the oil
within the oil pump unit will find its way into

the cavity 42, thereby to lubricate the air pump. .5

However, in the course of time, this lubricating

35

490

oil will accumulate within the cavity 42 and =

should be removed so as to prevent the air pump
from delivering oil to the burner mozzle. In
order to so remove this lubricating oil from the
casing 22, the lower portion 58 of the .air dis-
charge conduit 54 is provided with a conduit
123 (see Fizs. 2 and 4), the lower end portion
of which is conmnecied to the conduit {{8 (see
Fig. 3). ¥From this, it will be understood that
during the cperation of the present apparatus,
the air pump will tend to discharge its excess
lubricating oil into the vertical discharge pas-
sageway B4 by way of the air outlet port 55.
The air will, of course, pass upwardly within the
discharge conduit 54 so as to be delivered to the
burner nozzle, but the lubricating oil will con-
dense within the passage 54 and accumulate in
and about the valve 80. Thus, whenever the air
pressure within the discharge conduit 54 exceeds
a predetermined value, the valve 62 will shift
downwardly against the force of its biasing spring
B4, thereby to bleed off the air in a manner as
hereinabove noted. Of course, as soon as the
valve 62 is so open, the accumulated oil will drain
through the valve seat 68 and into the lower
portion B8 of the air discharge conduit, to the
end that it will find its way into. the conduit
123 which will deliver the same back to the oil
supply. Since, as hereinabove noted, the ca-
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pacity of the air pump is greater than the nor-
mal air requirements of the nozzle, the valve 62
will be opened and closed at frequent infervals,
50 that it will be impossible for undue quanti-
ties of lubricating oil to collect within the upper
portion of the air discharge conduit 54. From
the above, it will be appreciated that the par-
ticular air and oil pump construction herein dis-
closed is most advantageous, for it is not oaly
simple in construction, but it is entirely self-
lubricating, and, at the same time, requires no
complex packing instrumentsglities so as to pre-
vent the escape of oil from the housing 38.

In order to prevent any of the lubricating oil
from finding its way from the cavity 42 and past
the adjacently disposed faces of the housing 38
and the end wall 40, there is provided between
these two faces an annular gasket 124. This
gasket is placed in an annular recess {25 formed
within the end face of the housing 38. A similar
but smaller annular gasket 125 is provided with-
in an annular recess 127 which encircles the pas-
sageway {18.

The air and oil discharge ports 56 and 886 of
the supply unit are respectively connected by
pipes or tubes 5T and 87 to passages 128 and 129
(see Pig. 9) in a member i130. This member com-
prises a nozzle-carrying unit which is mounted
within the biast tube {3 in the usual manner.
Fastened to the forward end of the member {30, as
by a cap 131 serewed on to the body, is a nozzle
unit 132 having a frusto-conical outer end and a
member 133 having a complementary shaped part
to engage said end and having a nozzle orifice
134. 'The nozzle body has a central oil discharge
passage 138 communicating . directly with the
passage (29, Formed within the abutting end of
the bodies 130 and {33 is an annular passageway
135 receiving air from the passage 128 and dis-
charging it through two longitudinal passages 137.
The passages 137 connect one with each of two
slots 133 (Fig.10), the inner ends of which open
tangentially into a whirl chamber {39 formed
between the meeting frusto-conical parts and sur-
rounding the frusto-conical end of the oil nozzle,
Air entering through slots (38 is whirled around
in the chamber and issues from the nozzle in a
whirling stream surrounding the oil stream. As
hereinabove noted, the present apparatus is so
devised that upon the rotation of the pump shaft
31, air will be first directed to and through the
burner nozzle before any oil is delivered thereto,
50 as to insure a proper initial combustion of the
0il when it finally arrives at the nozzle.

Ags hereinabove noted, the motor shaft 34 ex-

“tends through the left-hand end portion of the

motor casing so as to have mounted upon the
distal end portion of the shaft, the fan 24 which is
adapted to supply a secondary source of air to
the burner. This secondary source of air, as de-
scribed hereinabove, is. delivered through the
blast tube 15 and about the outside of the burner
nozzle to insure sufficient combustion of the oil
within the furnace combustion chamber. As
hereinabove mentioned, the present invention
contemplates the provision of an overrunning
clutch between the fan 24 and the motor shaft
34, so that the fan may continue to rotate long
after the motor has been completely deenergized.

The fan itself is of a conventional design and
comprises a circular back plate 149, a front ring
141, and a plurality of blades {42 which are se-
cured between the ring {41 and the back plate 140.
Referring particularly to Figs. 12 and 13, it is to
be understood that the back plate 140 is pro-
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wided 'with = *hollow “hub ‘portion ‘P43 ‘which s
’*mountedfuponapairrof'spaced»'—ball'-fbeaziin‘g‘memf-
bers 144, 144 -wHich are, inturn, mounted upon-a
‘sleeve 445 securedto the~shaft 34, as'bymeansof
a'key (45,

‘One ‘end 'portion-of the:sleeve 445 has formed
thereon part of an -overrunuing or -one-way
clutch which includes a cylindrical ‘disk ‘I47.
About theperipherdlporiion of the disk 147, there
is provided .a series of -ball-receiving seats $48.
Each of ‘these seats is adapted to house a single
hardened ‘ball 449 which 4s normédlly Biased into
engagement with a hardened:cylindrical wall:sur-
face 150 formed within the back plate 449, :Ceil
springs 151 may be provided:for:biasing the balls
148outwardly. From the:dbove,it will besunder-
staod ithat the wall surface (158 :0f the back piate
449 functions in conjunction with the «lisk {47
and the balls .149 fo.form awcomplete overrunning
clutch. Referring .particularly fo [Fig. 12, .it will
be understocd that whenever the sleeve {45, with
its disk 147, rotates in a clockwise direction, each
of the balls 149 will be forced into engagement
with the back wall surface 159, to the end that
the entire fan unit 24 will be rotated in synchro-
nism therewith. However, in the event that the
shaft 34 is decelerated, it should be clear that the
fan 24, due to its momentum, will tend to con-
tinue its rotation unimpaired by the drag of the
sleeve 145, by reason of the fact that such rela-
tive rotation between the fan and the disk (47
will force the balls 149 out of effective engage-
ment with the cylindrieal surface 150.

It is to be noted that the fan 24 is prevented
from shifting longitudinally of the shaft 34 by
means of & hub 152 and a washer 153. The hub
is secured directly upon the end portion of the
shaft 34 as by means of a set screw 154, while the
washer 153 is retained in its proper position by
means of a snap ring 155. This snap ring may
be positioned within a groove 156 formed about
the shaft 34 in the usual fashion. This washer
153 also functions as an end cover for one face
of the above described clutch.

From the above, it will be appreciated that
whenever the motor is energized, it will function
immediately to rotate the fan 24 through the
medium of the above described overrunning
clutch, to the end that air will be supplied
through the blast tube {5 to the furnace com-
bustion chamber for the purpose of purging the
same of all volatile gases before the oil burner
ignition means are fired. After the motor, with
its fan 24, reaches a predetermined speed, the
centrifugal clutch will become effective to initiate
movement of the air and oil pump shaft 37, so
that the primary stream of air may be delivered
to and through the burner nozzle. As herein-
above noted, the present apparatus is so desighed
that the oil supply will not be delivered to the
nozzle until the primary air blast has been estab-
lished within the nozzle. Thus, with the present
invention, no fuel can ever be delivered to the
furnace until an air blast has been established
first about the outside portions of the nozzle and
secondly, through the nozzle itself. Also, when-
ever the motor is deenergized, the shaft 21, by
reason of the centrifugal clutch, will be dis-
connected from the motor, and due to the inertia
of the oil pump will soon cease rotation, while
the fan 24 will continue to rotate at a substan-
tially high speed, due to the fact that it is
mounted on antifriction bearings, and that the
overrunning clutch functions to release the fan
from the motor as soon as the latter tends to
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‘decélerate. “Therefore, ‘the -motor -and ‘the -air
-and -oil ‘pumps, <during the deceleration period,
plaee no drag upon-the fan 24,-and the latter s
‘perniitted to run unimpaired, so that it will be
€ffective fo ‘maintain coniplete :combustion wuritil
iall ‘the 'oil ‘is consumed iand ‘theregfter, it will
‘function to'purgeithe furnaee combustion -cham-
‘ber. In -this ilatter -eonnection, it will -also be
reealled -that {he ‘6il ‘pump ‘is Joeated below ‘the
flevel :of ithe burnernezzle,and it is:alsoprovided
‘With “a supply iof-eil, the static level of which -is
Jocated ‘pelow ‘the donfines of 'the pump, so that
-ggisoon as the'shaft 37 decelerates, theioil pump
witll erineffective to supply any oil'to:the burner
wezzle. Furthermore, with Hhis (construction, ‘it
will he imipossikle :for iany <oil to Jegk.from the
‘oil pumpto thedburner. ¥ theipresent-oil burner
qamit, theqoil deliveryline81-as-well as the:conduit

' within -the :nozzlescarrying -member 158 are
r1nchned -shghtly 50 @as 4o forge the wneonsumed
oil to drain back to the oil supply whenever the
oil pump is deenergized, thereby to preveng
nozzle coking and to insure clean combustion.
Of course, when this oil drains back to the oil
pump unit, it will finally be delivered to the oil
supply conduit 88, and as this conduit is con-
nected with the float chamber 82, the static oil
level will be slightiy readjusted. Quite clearly,
since the oil surface area of the chamber 92 is
relatively large, this oil which drains back from
the nozzle, will raise the normal static level of
the oil within the conduit 88 a slight degree only.

I claim:

1. Apparatus for supplying air and oil to a
burner comprising, a positively-acting displace-
ment pump for supplying air, inlet and discharge
conduits for said air pump, a pump for supplying
oil, means providing fiuid communication -be-
tween the two pumps, whereby suflicient oil may
enter said air pump for lubricating the latter, a
by-pass conduit from said air discharge conduit
to the outside of the pump for relieving the air
pressure within such air discharge conduit, an
oil-conducting conduit providing fluid communi-
cation between said air discharge conduit and
the suction side of said oil pump thereby to
return oil to said oil pump from said air pumbp,
and a pressure-responsive valve means in said
air discharge conduit for blocking off communi-
cation between said air discharge conduit and
said by-pass and oil-conducting conduits, said
valve means being movable to unblock com-
munication between such conduits whenever the
air pressure within said air discharge conduit
reaches a predetermined value.

2. Apparatus for supplying air and oil to a
purner comprising, a positively-acting displace-
ment pump for supplying air, an inlet conduit
and a substantially vertically disposed dis-
charge conduit for said air pump, a pump for
supplying oil, means providing fiuid communica-
tion between the two pumps, whereby sufficient
oil may enter said air pump for lubricating the
latter, an upwardly inclined by-pass conduit
leading from the lower portion of said air dis-
charge conduit to the outside of the pump for
relieving the air pressure within such air dis-
charge conduit, an oil-conducting conduit com-
municating said air discharge conduit at a loca~
tion below said by-pass conduit with the suction
side of said oil pump thereby to return oil to
said oil pump from said air pump, and a pres-
sure-responsive valve means disposed within
the lower portion of said air discharge con-
duit for blocking off communication between
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such conduit and said by-pass and oil-conducting
conduits, said valve means being movable to un-
block communication between such conduits
whenever the air pressure within said air dis-
charge conduit reaches a predetermined value.

3. Apparatus for supplying air and oil to a
burner comprising, a pump casing having a pair
of directly adjacent intercommunicating rotor
cavities therein, a positively-acting displacement
pump including a rotor disposed in one of said
cavities for supplying air, air inlet and discharge
conduits for said air pump, a pump including a
rotor disposed within the other cavity for supply-
ing oil, the rotor of said oil pump being exposed
directly to that cavity containing said air pump
so0 as to supply a sufficient oil to said air pump
for lubricating the latter, bypass means for
bleeding air from said air discharge conduit
thereby to relieve the air pressure within such
air discharge conduit, means for returning the
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lubricating oil from the air discharge conduit to
said oil pump, and a pressure-responsive valve
within said air discharge conduit for con-
necting and disconnecting said last two men-
tioned means to and from said air discharge con-
duit as the air pressure within such conduit
respectively rises above and falls below a pre-
determined value.
WARREN H. DE LANCEY.
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