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UNITED STATES PATENT OFFICE 
or eventures 

Warren i De: Lacey, Springfield, Mass, as 
signor to Atlantic Development Company, Inc., 
Springfield, Massi, a corporation of Massar 
chusetts. 
Application March 31, 1949, Serial No. 84,505 

3-Claims. (CI.103-4). 
1. 

The present: invention relates to air-atomizing 
oil burning apparatus which are: sometimes: 1e3 
ferred to, as low pressure: type burners;. Such 
burner's require primary and secondary" supplies 
of air for facilitating the proper combustion of 
the fuel, and they are generally adapted to con 
sume-oil at a low rate in the amount per hour, so 
that they may be employed with small size heaters 
for domestic house and hot waterheating and the 
like apparatus. When so employed burners' of 
this type usually consume substantially less than 
onegallon per hour: 
A primary object of the present invention is to 

provide an improved' oil burning apparatus of 
the above described type which; although adapted 
to utilize a nozzle" with a relatively large orifice, 
is, at the same time;. so constructed that it will 
efficiently consume fuel at a lbw rate in the 
amount per hour. 
A further object of the present invention is to 

provide an air-atomizing type burner with a fuel 
supply system whichi will require no valve means 
for controlling the fow of fuel from the fuel 
pump to the burner nozzle. 
. A still further object of the present invention 
is to provide an oil burning apparatus of the 
above, described type which is so constructed that 
it will be most inexpensive, of nanufacture' and 
upkeep. 
Yet another object. of the present invention is 

to. provide a burner of the above' described type 
with means whiereby the. secondary flow of air 
will be continued long after the primary air flow 
and the flow of fuel to the nozzle has ceased, 
thereby to insure that the burnerblast tube and 
the furnace itself will be properly purged of any 
and all residual fuel fumes. 
With the above and other objects in view, as 

will hereinafter appear, the invention comprises 
the devices, combinations, and arrangements of 
parts hereinafter set forth and illustrated in the accompanying drawings of a preferred embodi 
ment of the invention; from which the several fea 
tures' of the inventibra and the advantages' at 
tained thereby will readily be understoodby, those 
skilled in the art. 
In the diawings, 
Fig. 1 representsia seational elevationale view of 

a portion of an oil burning apparatus embodying 
thie"present invention. 

Fig.2 represents; on an enlarged scale, an end 
view of an air" and fuel-pump. unit, which view, is 
taken: substantially along the line: 2-2 of Fig.1. 

Fig. 3 represents:aisectional view of the air and 
fuel pump unit taker substantially along the line 
3-3 of Eig;2. 
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Fig. 4 represents a sectional view of an air-valv. 

ing unit, which is taken substantially along line 
4-1-4 of Fig.24. 

Fig. 5 represents a-tbp:plan view of the air and 
fuel pumping unit, which is disclosed in Figs; 2 
and 3. 

Fig 6 represents: a sectional view taken sub 
stantially along the line 6-6 of Fig. 3; 

Fig. 7 represents a, sectional view taken sub 
stantially, along the line: 7 -7 of Fig. 3 

Fig. 8 represents, on an enlarged scale; a sec 
tional view taken substantially albrig the line'82-8 
of Fig.1. 

Fig. 9 represents; on an enlarged scale, a frag 
mentary longitudinalisectional view of the atom 
izing nozzle employed in the present burner. 

Fig. 10'represents a sectional view of the burner 
nozzle taken substantially: along the line O-O 
of Fig: 9: 

Fig. 1 represents; on a small scale, a side ele 
wational view showing an oilburner"unit in which 
the present inventionisembodied: 

Fig. 12 represents' a sectional view taken sub 
stantially along the line: 2-2 of Fig. 1. 

Fig. 13 represents a sectional view taken sub 
stantially along the line 3-13 of Fig. 1. 

Referrihg particularly to Figs. 1 and 11, there 
is disclosed an oil burner apparatus in which thie 
present invention is incorporated. This burner 
apparatus includes an air conduit or blast tube 5 
leading from the outlet. portion of an air-supply 
housing 16. This housing f6 is mounted,in turn, 
upon a base member 7 which is adapted to rest 
upon a floor Surface and support the entire 
burner assembly. 
The housing. 6 has a fan, chamber 8" which is 

provided.at one side thereof with an aperture 9, 
through which air may gain entrance into the 
chamber. This opening may be covered by a 
filter" screen. 20. Air is adapted to be delivered 
from the fan chamber 8:to a plenum chamber.2 
and then out thirough the blast tube. 5. When in 
use, the oil-burner apparatusispositioned so that 
the discharge end of the blast tube. 5 extends into 
the firebox or combustion...chamber of a furnace. 

AS. may be particularly noted in Fig. 1, the 
chamber 8 is provided with a wall-opening:22-in 
which is mounted an electric. motor which is 
generally designated. by the numeral. 23. It 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 at 
the other. end thereof. Secured upon, the right 
hand end, portion of the air and fuel pumping: 
unit 25, by means of bracket 25, is afloat valve. apparatus generally, designated by the numeral 
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26. From this, it is to be understood that the 
elerilents 23, 24, 25 and 28 are all secured together 
So as to form an unitary structure which may be 
readily applied to or dismounted from the cas 
ing as a single unit. Bolts 27, 27 are threaded 
into the casing 6 so as to maintain the Inotor, 
along With its above noted auxiliary elements, in 
a proper position, and an enclosure shell 28 may 
be Suitably connected with the casing 6 so as to 
cover the notor 23 and such auxiliary elements. 
The right-hand end portion of the shell 23 is 
provided With an opening 39 in which is secured 
a filter Screen 3 which functions to filter air 
Which is drawn into the above noted fuel and 
air punning element 25 in a manner as will be 
hereinafter described. 
The present electric motor includes the usual 

Stator and rotor elements 32 and 33. 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 34 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 nineral 36. This centrifugal clutch is of 
a conventional design, and the driven member 36 
thereof is secured directly upon the dista end 
of an air and fuel pump shaft 37. Such a clutch 
is shown in my Patent No. 2,364,132, granted 
December 5, 1944. 

Referring particularly to Figs. 1, 3, and 5... the 
present air and fuel pump 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 mounting plate 40 is secured by 
suitable bolts, not herein shown, to the right 
hand end portion of the motor casing, so that 
the shaft 3 of the unit 25 may project through 
an opening 4 formed within the motor hol;s- 
ing. It is to be understood that the shaft 3 is 
disposed coaxially of the motor shaft 34 and as 
herein above noted, the distal end portion of the 
shaft 3 is connected to the motor shaft by means 
Of a Speed-responsive clutch. 
The air nump disposed within the unit 25 is of 

the positively-acting displacement type, and to 
receive this pump, the housing 38 is provided at 
its left-hand portion with a cylindrical recess 2 
which is normally closed over by means of the 
mounting or end plate A). This cylindrical re 
cess 42 is located eccentrically of the pump shaft 
37 and has disposed therein and coaxially of the 
shaft, a nump rotor 43. This rotor 43 is pro 
vided with a series of radial slots 44. 44, each one 
of which is a dated to receive a sliding blade 45. 
The otter edges of these blades engage the inner 
perinheral wall of the recess 42 so as to prodice 
a running action. As may be narticularly noted 
in Fig. 3, the eind faces of the rotor 43 have annu 
lar recesses 4, 4 in each side thereof so as to re 
ceive rings 4. The ends of each blade 45 rest up 
on the outer peripheral Surface of these rings, 
and are thereby held with the outer edge of each 
in contact with the inner peripheral Surface of 
the recess 42. Snar rings 43', 43’ recessed Within 
the shaft 3 prevent, the shaft 3 from shifting 
lengthwise 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. Air enters the Saces 
between these successive blades from port 43, 
and is carried in a clockwise direction, as viewed 
in Fig. 2, and discharged into port 49. Those 
skilled in the art will readily appreciate that this 
particular pump construction is, generally old 
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4. 
and Well-known and thus, a more detailed de 
Scription of the pump is not deemed necessary. 

Air is admitted to port 8 by means of a pas 
sage 5 which is best disclosed in Figs. 2 and 5. 
The passage 5 leads from the port 48 to a gen 
erally circular recess 5 which, as best disclosed 
in Fig. 3, is covered over by means of an air filter 
52. This filter is held in place by a snap ring 53 
engaged in a groove in a peripheral Wall of the 
recess. 5. As hereinabove noted, the air may 
reach the recess 5 by Way of the opening 30 
provided in the covering shell 28. 
The air outlet port 49 is connected to a dis 

charge conduit 5' 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 5. Which, as 
will hereinafter be described, is adapted to COn 
duct this primary source of air to and through 
the burner nozzle. The lower portion 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 S. 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 
59 and the plunger 62 so as to bias both the 
plunger 62 and the valve 60 toward a valve Seat 
6i, thereby normally to close the passageways 
6. 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 
57 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 
65. This latter conduit 65 connects the paSSage 
way 53 with the air receiving recess 5f 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 64 so as to close off 
the passageways 6, and thereby force all of the 
air from the pump to be delivered to the burner 
Ozzle. 
The oil pump comprises a rotor 66, the left 

hand end portion of which is secured to the drive 
shaft 37 by means of a key 67. This rotor is 
mounted in and coaxially of a cylindrical chan 
ber 63 formed within the right-hand end portion 
of the housing 38. It is to be particularly noted 
that the chamber 68 communicates directly with 
the air pump chamber or recess 42. A hole ex 
tends diametrically through the annular Wall of 
the rotor 66, forming two cylinders 69, $9. A 
single piston extends diametrically of the rotor 
and is slidingly engaged in each of the cylinders 
69, e.g. Fixed to the piston intermediate its ends 
is a cylindrical member Ti which lies within an 
open cylindrical recess portion 66 of the rotor 
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and nay, by adjustment, be: positioned eccent 
tically O' coaxially of the rotor. In the Outer 
end face of the member T) is a diametrical slot 
2 which:slidably receives.a.rectangular block 73: 
Engagediin, this block: 73 is around pin. 4 which 
is fixed eccentrically of and on the inner end of 
ar, stem: 5; the right-haid end portions of which 
is mounted coaxially, of the shaft 3i, and within 
an aperture 76 provided in the right-hand end 
portion of the housing: 38. Brom: this, it will be 
understood that, by turning the stem 75, the axis. 
of the pir. A may be moved into Va;ious. posit 
tions of eccentricity relative; to the: axis of the 
pump: Otor 68. This adjustment. Will, of Course, 
vary the capacity of the pungi from zero, when 
theipia; axis...is disposed coaxially of the rotor, to 
maximum. When the pin axis is: disposed at: its 
greatest degree. of eccentricity relative: to the 
rotors. 
The stem, S: is provided intermediate itS. eract 

portions with a fange: 7. Which. is, slidingly 38 
ceived. Within an opening. T8: So as; to prevent; 
in cooperation with packing material: 79, the eS. 
cape:ofoil through: the operaing; 78 of the housing 
33 Aindicator, arn 80;isscarriediupon, the distal 
end partion of the stem 75 by means of a, screw 
8 and this: indicator' arm cooperates. Withi Suit 
able indicia, marked upon aboSS-82, So as to in 
dicate the degree of, adjustment of the stem, 75. 
The entire; stem, may be adjusted by a manual 
movement of the arm, 80. 
As the rotor. 66 rotates: clockwise, as viewed in 

Bigt, 7, the: outer end of one of the cylinderS: 69. 
(the lower. One); Will communicate with the:pting 
inlet port 83, which takes theforms of an arcuate 
groovie disposed within the rotor housing 68. As 
the-rotor turns; the lower cylinder'draVIS out frog 
its piston; creating, a partial vacuuml, to draw in 
oil and fill: the cylinder. At the same-time; the 
other cylinder, which had previously been filled, 
is brought into communication, with: the outlet 
port. 84 formed: similarly to the port: 83; but, on 
the opposite side of the rotor 66, AS, the rotor 
turns; the upper cylinder moves: in on its piston 
to forge out, the oil into the outlet port -84. The 
Gutlet, port, 84 is connected by a radial; passage 
85. to a threaded, aperture 86 which opens at 
the outside of the; casing: 38; for the purpose of 
having connected thereto an oil delively tube, 8, 
The oil inlet port. 83, is connected directly with 

a vertically dispesed oil supply passage 88 Which 
leads to a threaded aperture.89 which operas, out 
at; the la Fermost portion of the housing: 38, so 
as to be connected, with: an: oil, supply tube 30. 
which, functions, to connect, the pump. With: the 
absva-nated float, valve device 26 (see:Fig.1):... 
This float. Valves device 26 functions, to Supply 

oil to the oil pump and at: the: Same time; to 
maintain ther static levels of the: oil. Within the 
Gonduit 88 at a height, which is .6elow? the cois 
fines of the pump, at: all times;. In this connect 
tion, reference:may behiads.to Big. 3 wherein&this 
staticoil levelis.indicated. By thus maintaining 
the oils below the confines of the oil purp, it will 
be usaderstood; that upon rotation of the pring. 
shaft, 37, the air pump. will be: immediately ef 
fective: to: cause: a primary supply of air to flow 
to and through the burner nozzle. However, since 
the supply oil, is maintained within thes conduit 
88s at: a point; substantially, below the confiness of 
the oil pump, it will be understood, that a definite 
tine interval Will elapse; before the: oil pump is 
effective: to draw the oil up through the COrduit 
88 and to... supply, the same to, and through the 
burner nozzle. In view of this situation; its will be 
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6. 
manifest, that, whenever the present. oil burner 
apparatus is made operative...the primary Source 
of air will ailways be: supplied to and through the 
burner nozzle: before any oil reaches the latter 
and thias; proper combustion. will aiways: result. 
Also, it will be appreciated that whenever the 
pump, shaft 37, stops; there will be no tendency. 
for "the oil from the supply SGuice; to Work...its. Way. 
through the:pump and towards the burner nozzle, 
for the static:level of the oil. Within the paSSage 
38 is always maintained below the confines: of 
the pump. Furthermore, since the entire oil 
pumping;' apparatus is located at: a point below 
this leyeli of the burner nozzle, there will be no 
tendency for the nozzie, to be supplied with: oil, 
once: tilte: pump.shaft;3f.haS, ceased to, rotate: 
The above noted float valve device: 26 is best 

illustrated in Rigs. I. and 8 which disclose: this 
dewice, as comprising a hollow open top. casing, 
9. Referring particularly to. Eig. 8, it is to be 
understood that, this casing has formed: therein 
a float:chamber 92, Inc. operation, oil flows from 
a supply tank. not hereil, shown, by Way of a 
tube 96; which may be connected to: an opening: 
st formed within the lower" portion of the cas 
ing 9 it. This opening 9i may be provided. With 
a cartridge; type strainer 98: through, which the 
Gili must pass; before: reaching: an inlet. Valve: 99. 
GDi entering the casing 91 by way of the valve 
99, will collect within the float chamber 92; and 
will ultimately raise a float member f00 which 
Will be effective to shift. a needle valve foli down 
wardly so as to prevent... the upward passage of 
eithrough theilalet, valve.99. More Specifically, 
the float member 20, upon raising, Will turn a 
trip lever O2 which, is, pivoted by means, of a 
pink iO3; upon a stationary bracket 4, thereby; to 
swing the: right-hand end; portions of the trip 
lever, C2, downwardly. It is to be. particularly 
noted that, the trip lever 92 carries: a pin 0.5 
which engages an opening:inithe:needle valve 0. 
So asi to lower the latter, thereby closing off the: 
inet; Walye 993. The float member maybe Welded 
or otherwise secured to the trip lever f02. The 
aigoyenoted: delivery tube.98iS connected directly 
to the chamber 92; as at 98,...so as to deliver the 
cil,to the conduit 83 of the oil pump:casing. The 
fioait: valve device, is: solocated: relative to the oil 
pump by means: of the bracket 25 that the static 
level of the: oil...is always maintained at a height 
as:indicated best in Eig,3: 

If desired a magnetic counterbalance. f6 may 
be carried by the. bracket 4: for effectively re 
ducing; the: weight of the fibat 39, as the latter 
approaches: the magnet, and this action, resultsin. 
a more constant level of oil, in the chamber 92. 
Thus, the above: float: walve apparatus will be 
effective to raintain: Within... the pump. Supply. 
conduit,88; a constanti static; level which, Will.be. 
disposed at all; times ai, substantial distance bes 
low the confines of the oil pump. 

Still referring to Fig. 8, the present, float valve 
device may be provided with a secondary chian 
ber 7" within which is provided a secondary 
fibat. 98: This: ibat 38 is pivotally connected 
to one end of a yoke f(9 by means. of a rod 0. 
and as pia. Aci. In the event. that the float f 00 
should not function properly, the oil within the 
chamber 92 will spill into the secondary cham 
bers Of by way, of anotch: E2 so- as to raise thie 
float 08, thereby to raise: the left-hand end of 
the yoke 08) whiti is pivoted to the bracket. C4 
by means of a. pin. ff.3. This movement of the 
yoke: f(9 Will be effectivestoforoetheneedle-valve 
- downwardly to" its closed position through 
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the medium of a screw 4. Actually, When the 
left-hand end of the yoke 99 moves into the 
field of a, Second magnet A, the needle Valve 

will be Snapped into its closed position. Where 
it will remain until the second float 8 is man 
ually reset by means of a hand lever 5 Which 
projects from the yoke 9. Thus, this second 
float 98 with its yoke 9, functions as a safety 
mechanism which will operate only in the event 
that the main portion of the float mechanism 
fails to operate properly. The particular con 
struction 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 Elay be appreciated. 

Referring again to Figs, 2, 3, and 4, it is to be 
noted that the Oil Supply conduit 88 has con 
municating therewith an inclined conduit 8, 
the lower portion of Which opens out of the bot 
tion of a vertically disposed conduit 9 formed 
Within the end plate 43. The bottom of the con 
duit f3 is closed over by means of a plug 20, 
While the upper portion thereof is eXposed to a 
portion of the pump shaft 37. Disposed within 
the conduit, S is a Wick 2 which functions 
to conduct oil from the passage 8 to the shaft 
3 for the purpose of lubricating the same. 
Such lubricating oil Will, of course, work its way 
toward the left-hand end portion of the Shaft 
3, and in order to prevent this oil from finding 
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its way into the motor casing, there is formed a 
return duct, E 22 which functions to collect this 
oil and return the Sarine to the Wicking 2. 

Still referring to FigS. 2, 3, 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, so that the left 
hand end portion of the pump rotor 66 is di 
rectly exposed to the cavity A2. From 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. 
However, in the course of time, this lubricating 

35 

oil will accumulate within the cavity 42 and 
Should be renoved so as to prevent the air pump 
froin delivering oil to the burner nozzle. In 
order to So remove this lubricating oil from the 
casing 42, the lower portion 58 of the air dis 
charge Conduit, 55 is provided With a conduit 
23 (see Figs. 2 and 4), the lower end portion 

Of Which is connected to the conduit 8 (See 
Fig. 3). From this, it Will be understood that 
during the operation of the present apparatus, 
the air pulip Will tend to discharge its excess 
lubricating oil into the vertical discharge pas 
sageway it 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 SO. Thus, whenever the air 
preSSure Within the discharge conduit 54 exceeds 
a predeterilined Value, the valve S2 Will shift, 
downwardly against the force of its biasing spring 
6, thereby to bleed off the air in a manner as 
herein above noted. Of course, as soon as the 
Valve 62 is so open, the accumulated oil will drain 
through the valve seat 6 and into the lower 
portion 38 of the air discharge conduit, to the 
end that it Will find its Way into the conduit 
23 which Will deliver the same back to the oil 

Supply. Since, as hereinabove noted, the ca 

50 

55 

80 

5 

O 

8 3. 
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 intervals, 
So 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 Only 
simple in construction, but it is entirely Self 
lubricating, and, at the same time, requires no 
complex packing instrumentalities So as to pre 
Went the escape of oil from the housing 38. 

In order to prevent any of the lubricating oil 
from finding its way from the cavity A2 and past 
the adjacently disposed faces of the housing 38 
and the end wall A, there is provided between 
these two faces an annular gasket 24. This 
gasket is placed in an annular recess 25 formed 
Within the end face of the housing 38. A similar 
but smaller annular gasket 26 is provided With 
in an annular recess 2: which encircles the pas 
sageway 8. 
The air and oil discharge ports 56 and 86 of 

the Supply unit are respectively connected by 
pipes or tubes 5 and 8. to passages 28 and 29 
(see Fig. 9) in a member 39. This member com 
prises a nozzle-carrying unit Which is mounted 
Within the blast tube 5 in the usual manner. 
Fastened to the forward end of the member 30, as 
by a cap 3 SCrewed on to the body, is a nozzle 
unit 32 having a frusto-conical outer end and a 
member 33 having a complementary shaped part 
to engage Said end and having a nozzle orifice 
34. The nozzle body has a central oil discharge 
passage 35 communicating directly with the 
paSSage 29. Formed within the abutting end of 
the bodies 3 and 33 is an annular passageway 
36 receiving air from the passage 23 and dis 
charging it through two longitudinal passages 37. 
The paSSages 3 connect one with each of two 
slots 33 (Fig. 10), the inner ends of which open 
tangentially into a, whirl chamber 39 formed 
between the meeting frusto-conical parts and sur 

5 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 strean surrounding the oil stream. As 
hereinabove noted, the present apparatus is so 
devised that upon the rotation of the pump shaft 
37, air will be first directed to and through the 
burner nozzle before any oil is delivered thereto, 
SO as to insure a proper initial combustion of the 
oil. When it finally arrives at the nozzle. 
As hereinabove noted, the motor shaft 34 ex 

tends through the left-hand end portion of the 
notor casing so as to have mounted upon the 
dista 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 5 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 deemergized. 
The fan itself is of a conventional design and 

comprises a circular back plate 49, a front ring 
4, and a plurality of blades 42 which are se 
cured between the ring 4 and the back plate 4. 
Referring particularly to Figs. 12 and 13, it is to 
be understood that the back plate 40 is pro 
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'vided with a hollow hub portion tP43 which is 
mounted upon a pair of spaced ball-bearing mem 
bers 44, 44 which are, in turn, mounted upon a 
sleeve 45 secured to the shaft 34, as by means of 
a key 46. - 
One end portions of the sleeve f45 has formed 

thereon part of an overrunning or one-way 
clutch which includes a cylindrical disk 47. 
About the peripheral portion of the disk 47, there 
is provided a series of ball-receiving seats 48. 
Each of these seats is adapted to house a single 
hardened ball 49 which is normally biased into 
engagement with a hardened:cylindrical wallsur 
face 50 formed Within the back plate 4). Coil 
springs 5 . may be provided for biasing the balls 

9:Outwardly. From the above, it will be under 
stood that she wall surface fl59:of the back plate 
so functions in conjunction with the disk 47 
and the balls, 49 to form accomplete overrunning 
clutch. EReferring particularly to Fig. 2, it will 
be understood that whenever the sleeve 45, with 
its disk 47, rotates in a clockwise direction, each 
Of the balls 49 will be forced into engagement 
With the back wall surface 50, 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 45, by reason of the fact that such rela 
tive rotation between the fan and the disk 47 
will force the balls 49 out of effective engage 
ment with the cylindrical surface 50. 

It is to be noted that the fan 24 is prevented 
from shifting longitudinally of the shaft 34 by 
means of a hub 52 and a washer 53. The hub 
is secured directly upon the end portion of the 
shaft 34 as by means of a set screw 54, while the 
washer 53 is retained in its proper position by 
means of a Snap ring 55. This snap ring may 
be positioned within a groove 56 formed about 
the shaft 34 in the usual fashion, This washer 
53 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 designed 
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 3, 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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'decelerate. Therefore, the motor and the air 
and oil pumps, during the deceleration period, 
place no drag upon the fan 24, and the latter is 
permitted to run unimpaired, so that it will be 
effective to maintain complete combustion until 
all the oil is consumed and thereafter, it will 
function to purge the furnace combustion cham 
ber. In this latter connection, it will also be 
reealled that the 6il pump is located below the 
Elevel of the burier nozzle, and it is also provided 
with a supply of oil, the static level of which is 
iocated below the gonfines of the pump, so that 
assoon as the shaft 3i decelerates, the oil pump 
Will be ineffective to supply any oil to the burner 
gnozzle. Furthermore, with this construction, it 
'Will be impossible for any oil to leak from the 
oil pipito the tourner. Era the present-oil burner 
'tilit, thesoil delivery line8:a Swell as the conduit 
ri-9 within the Egzzle-carrying member is are 
siliclined slightly So as to force the unconsumed 
oil to drain back to the oil Supply whenever the 
oil pump is deemergized, thereby to prevent 
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 fioat chamber 92, 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. 

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 sufficient 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 pump, 
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 
burner 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 con 
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 
SO 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 20 2,409,477 
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5 

12 
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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