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United States Patent Office 3,244,375 
Patented Apr. 5, 1966 

3,244,375 
DUAL EFLUED COMPRESSOR AND SPRAYER 

Orvis A. Davis, Sr., Gibsonia, and Bruce R. Walsh, Wil 
kit asserg, Pa., assignors to Gulf Research & Develop 
iRae at Coalpany, Pittsburg, Pa., a corporation of Bela 
We 

Original applicatio May 29, 1962, Ser. No. 198,498, now 
Patent No. 3, i75,643, dated Mar. 30, 1965. Divided 
and this application Apr. 23, 1964, Ser. No. 365,851 

5 Clairas. (C. 239-403) 
This application is a division of Serial Number 198,498, 

filed May 29, 1962, now Patent No. 3,175,643. 
This invention relates to an apparatus utilizing an 

aspirating nozzle. More particularly, this invention re 
lates to an apparatus utilizing a combination of nozzles, 
at least one of which is an aspiring nozzle, together 
with an air compressor for both preparing and spraying 
a compressed admixture of air and a liquid, such a fuel 
oil. 

In terms of apparatus, this invention comprises an air 
compressor having an inlet or suction conduit and a dis 
charge or pressure conduit. An aspirating nozzle is dis 
posed in the inlet conduit. The aspirating nozzle is pro 
vided with air passageway opening means which is open 
to the inlet conduit. During operation of the air com 
pressor at least a portion of the air stream in the inlet 
conduit enters the aspirating nozzle through said air pas 
Sageway opening means and said nozzle is adapted so that 
the air passing therethrough aspirates a nonpressurized 
liquid such as fiel oil from an external source and sprays 
said fuel into the inlet conduit to produce a mixture of 
air and atomized fuel in said conduit. The air passage 
way opening means in the aspirating nozzle is provided 
with means for adjusting the size thereof and such ad 
justment regulates the quantity of fuel aspirated. 
The mixture of air and atomized fuel prepared in the 

suction conduit is passed through the compressor where 
thorough admixing of air and fuel occurs. The fuel oil 
within the mixture advantageously serves to lubricate the 
compressor. In this manner the fuel oil serves a prelimi 
nary lubricating function by satisfying the complete lubri 
cation requirements of the air compressor prior to its 
combustion as a fuel. 
The pressurized air-fuel mixture discharged from the 

compressor is passed into the discharge conduit. A dis 
charge or burner nozzle is connected to the discharge 
conduit and is adapted to spray the pressurized mixture 
of air and fuel contained therein. The discharge nozzle 
is adapted not only to spray the mixture but also to fur 
ther admix the oil and air and to thoroughly atomize the 
oil by subjecting it to a thorough swirling motion. In 
this manner, the oil is sprayed as finally atomized oil 
droplets thoroughly admixed with air and ideally suited 
for combustion. 

Each element in the apparatus of this invention per 
forms a distinctive function not performed by any other 
element in the combination but which is interdependent 
with respect to the other elements. The aspirating noz 
zle in the compressor suction line advantageously utilizes 
a portion of the air which is subsequently employed for 
combustion to aspirate the total fuel requirements for the 
burner nozzle. Therefore, although the fuel is ultimately 
sprayed under pressure, no fuel pump is required. Fur 
thermore, the aspirating nozzle is provided with means 
for adjusting the portion of the total air stream utilized 
for aspiration which in turn regulates the quantity of fuel 
aspirated. At a given air adjustment setting the portion 
of the total air stream utilized for aspiration is fixed. 
Since the rate of fuel aspiration is generally proportional 
to air flow rate, at a given air adjustment setting the rate 
of air flow to the compressor establishes the rate of fuel 
aspiration and fuel aspiration terminates upon cessation 
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2 
of compresor operation. Since there is no fuel pump, 
this control effect is accomplished without any control 
apparatu.S. 
The aspirating nozzle, by virtue of its disposition in the 

Suction line of the compressor, supplies the lubrication 
requirements of the compressor. Therefore, the fuel 
aspirated at the aspirating nozzle serves to lubricate the 
compressor while passing therethrough and prior to its 
combustion. In turn, the air compressor cooperates with 
the aspirating nozzle by drawing inwardly the air required 
to accomplish aspiration and thereby the total require 
ment of pressurized fuel for the discharge spray nozzle 
is satisfied without the necessity of a fuel pump. 
The burner-nozzle receives a pressurized mixture of oil 

and air from the air compressor. Its total fuel require 
ments are Supplied by aspiration through the aspirating 
nozzle. The burner nozzle is of the swirling type and 
atomizes and further admixes the oil with the air to pro 
duce an advantageous spray mixture for combustion. 
There is a particularly important advantage in the com 

bination of an aspirating nozzle and an air compressor in 
accordance with this invention. This advantage evidently 
arises by virtue of the fact that an oil aspirating nozzle 
produces a fog-like spray containing oil droplets of an 
unusually small size. By being admitted to the compres 
sor in the form of very small droplets, the oil is rendered 
capable of performing an especially effective sealing func 
tion at internal clearances within the compressor. In posi 
tive displacement devices used for compressing a gas, such 
as air, it is necessary that internal clearances between 
moving parts and the housing be of a capillary nature 
so that a minimum of internal leakage occurs between the 
discharge and inlet ends whereby a high volumetric effi 
ciency can be obtained. With extended compressor use, 
wear between moving members and the housing tends to 
increase clearances and reduce volumetric efficiency. 

It has been discovered that when oil is introduced into 
the inlet line of a positive displacement air compressor 
by means of an aspirating nozzle, the resulting superior 
seal in the compressor clearances increases volumetric 
efficiency. The following table shows data obtained from 
three tests utilizing the same air compressor. In the first 
test, no lubricant was employed. In the second test, drops 
of oil were allowed to fall by gravity into the inlet line of 
the air compressor. In the third test, oil was introduced 
into the inlet line of the air compressor through an aspirat 
ing nozzle. 

Air Flow Rate Compressor 
Through Oil Rate, Discharge 

Comprossor, Gallon Pressure, 
Cubic Feet Per Edour p.S.i.g. 
Per Minute 

Test 1-No oil introduced 0.6 ------------ 0.6 
Test 2-Oil drops intro 
duced by gravity flow--- 0.6 0.25 2.5 

Test 3-Oil introduced 
through an aspirating 
nozzle-------------------- 0.6 0.25 3.0 

It is Seen from the above data that the superior com 
pressor sealing achieved by utilizing an aspirating nozzle 
resulted in a higher compressor discharge pressure. 

In terms of process, the present invention comprises 
drawing a stream of atmospheric air by suction into a com 
pressor, diverting at least a portion of said air stream to 
aspirate fuel oil existing under substantially atmospheric 
pressure into said air stream so that a mixture compris 
ing atomized fuel oil and air is admitted to said com 
pressor, compressing said mixture with said compressor, 
discharging said mixture of air and fuel oil under a super 
atmospheric pressure from said compressor and spraying 
said mixture. 
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In a modified embodiment the process of this invention 
comprises drawing by suction a first stream comprising 
atmospheric air into a compressor, diverting a portion of 
said first stream to aspirate fuel oil existing under Sub 
stantially atmospheric pressure into said first stream to 
form a first mixture comprising air and fuel oil, adjusting 
the size of said portion of said first stream whereby the 
composition of said first mixture is adjusted, admitting said 
first mixture to said compressor, compressing said first 
mixture with said compressor, discharging from said con 
pressor a second stream comprising said first mixture of 
air and fuel oil under superatmospheric pressure, the 
movement of Said second stream aspirating into itself 
additional fuel oil existing under substantially atmospheric 
preSSure to form a second mixture richer in fuel oil than 
said first mixture, and spraying said second mixture. 

In still another embodiment, the process of this inven 
tion comprises drawing a 'suction stream containing atmos 
pheric air into a compressor, compressing said suction 
stream with said compressor, removing from said con 
pressor a discharge stream containing pressurized air, 
diverting a portion of said discharge stream to aspirate 
fuel oil existing under substantially atmospheric pressure 
into Said Suction stream so that both said suction stream 
and said discharge stream contain fuel oil in addition to 
air, and spraying the remainder of said discharge stream. 
The invention will be more fully understood by refer 

ence to the attached drawings in which: 
FIGURE 1 shows the basic aspirating nozzle, air com 

pressor, atomizing nozzle combination of the invention, 
FIGURE 2 shows the combination of FIGURE modi 

fied by replacement of the discharge atomizing nozzle with 
an aspirating nozzle, 
FIGURE 3 shows a modification of the combination of 

FIGURE 1 wherein a recycle conduit is provided from 
the compressor discharge to the aspirating nozzle, 
FIGURES 4 and 5 show details of an aspirating nozzle 

adapted for use in the apparatus of FIGURES 1 and 2, 
FIGURES 6 and 7 show details of an atomizing dis 

charge nozzle adapted for use in the apparatus of FIG 
URES 1 and 3, and 
FIGURE 8 shows details of an aspirating nozzle 

adapted for use in the apparatus of FIGURE 3. 
Referring to FIGURE 1, rotary positive displacement 

Compressor 10 has a casing 2 having an interior cylin 
drical bore 14. Extending through casing 12 is inlet pas 
Sageway 16 and outlet passageway 18. Mounted within 
bore 14 is a cylindrical rotor 20 which is attached to a 
rotary driving means, not shown. Rotor 20 and bore 14 
are eccentric with respect to each other. A plurality of 
plungers 22 are disposed within respective complemen 
tary slots 24 in the body of rotor 20. Each plunger 22 
is separated from the base of its respective slot 24 by 
means of a spring 26. Each spring 26 is in compression 
and continuously urges the plunger with which it is as 
Sociated in Sealing, fluid tight engagement against the sur 
face of bore 4. Rotation of rotor 20 causes continuous 
change in the extent of protrusion of each plunger 22. 
from the outer periphery of rotor 20 so that the outer 
end of each plunger 22 is always in sealing engagement 
With respect to the wall of bore 14. Rotation of rotor 
20, having a different center from bore 14, causes posi 
tive displacement of fluid entering through passageway 
16 and discharged through passageway 18. 
A Suction or inlet conduit 28, preferably having a 

venturi restriction 30, is connected to pump inlet open 
ing 16. As aspirating nozzle 32 is disposed axially with 
in suction conduit 28 at the venturi restriction thereof 
and directed to spray toward the compressor. Tube 34 
extends from aspirating nozzle 32 to an external liquid 
oil Supply reservoir 36 disposed at a level no higher than 
that of aspirating nozzle 32, and preferably at a level sub 
stantially the same as or a few inches below that of 
aspirating nozzle 32. Reservoir 36 is under atmospheric 
pressure. 
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4. 
A discharge conduit 38 is connected to compressor dis 

charge passageway 18 for transmitting pressurized fiuid 
from compressor 10. As the terminus of discharge con 
duit 38 is a Swirl-type, pressure spray nozzle 40. A by 
pass line 4 having a throttle valve 43 connects the dis 
charge conduit 38 with inlet conduit 28. In the event 
that compressor 10 is of excess capacity, throttle valve 
43 is opened. 
The embodiment of FIGURE 2 is similar to that of 

FIGURE 1 except that discharge spray nozzle 40 is re 
placed by an aspirating nozzle 42. Aspirating nozzle 
42 is similar to aspirating nozzle 32. A tube 44 extends 
from an external liquid oil reservoir 46 to aspirating noz 
zle 42. Reservoir 46 is on a level the same as or only a 
few inches below the level of aspirating nozzle 42. In 
the event that aspirating nozzle 32 of FIGURE 2 does 
not supply the entire fuel requirements, valve 48 in tube 
44 is opened so that additional fuel can be aspirated for 
spraying through nozzle 42. 
The embodiment of FIGURE 3 is similar to that of 

FIGURE 1 but is specially adapted for use with a com 
pressor having excess capacity. A compressor bypass or 
recycle tube 50 equipped with a throttle valve 52 extends 
from discharge conduit 38 back to the aspirating nozzle 
32. Nozzle 32 is equipped with a sealing cap or en 
closure 54 to which a portion of the pressurized com 
pressor discharge stream is supplied through tube 50. In 
this embodiment, the bypass stream from the compressor 
discharge provides substantially the entire aspirational 
effect at nozzle 32. The use of a pressurized aspirating 
fluid permits increased fuel aspiration. 
FIGURES 4 and 5 show internal details of aspirating 

nozzle 32. Aspirating nozzle 32 is attached to fuel tube 
34 by means of a threaded stud 56. Stud 56 is provided 
with an axial bore 58 through which fuel is passed to 
swirl chamber 60. A portion of the continuous stream 
of air drawn inwardly by compressor 10 through Suction 
conduit 28 is entrapped in the Zone between the outside 
rim of nozzle casing 62 and the exterior of sleeve 64 from 
which Zone the air enters swirl chamber 50 through a plu 
rality of slots 66 on the frusto-conical surface 68 of a 
swirl stem. Slots 66 enter the rear of swirl chamber 60 
substantially tangentially as is clearly shown in FIG 
URE 5. The frusto-conical Swirl stem surface 68 con 
taining the slots 66 abuts in Sealing engagement against 
a complementary interior surface of casing 62. Air en 
tering swirl chamber 60, after passing through tangential 
slots 66, has a swirling motion imparted to it causing 
it to swirl in the swirl chamber and to establish an axial 
vortex which is under a vacuum. The fuel is exposed to 
this axial vortex causing it to be drawn through cylin 
drical tube 70 into the swirl chamber. A Swirling mix 
ture of air and fuel is discharged outwardly into suction 
conduit 28 in the direction of compressor 10 through 
swirl chamber discharge orifice 72. 

Swirl chamber 60 is shown as having a conical shape. 
However, the Swirl chamber can be of any shape having 
a circular cross section transverse to its longitudinal axis 
whereby an aspirating fluid is permitted to Swirl. For 
example, a cylindrical swirl chamber can be employed. 

Axial tube 7 whose outer periphery is cylindrical in 
shape extends into swirl chamber 6 to an intermediate 
axial position therein which position is further from the 
rear of the swirl chamber than the distance of any air 
inlet openings from the rear of the Swirl chamber. Cy 
lindrical tube 70 is important to the operation of the 
aspirating nozzle and the nozzle would not operate ef 
fectively in its absence. The reason cylindrical tube 70 
is important to the operation of the aspirator is that the 
oil being aspirated should be exposed to the swirl cham 
ber in a region in which the swirling gas has assumed a 
definite longitudinal movement. Swirling air has a cen 
tral vortex which is under a vacuum into which aspira 
tion of fuel can proceed. When the air enters the base of 
the swirl chamber through tangential slots 66 its pattern 
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of movement is substantially spiral and, in the absence 
of a cylindrical tube 70, this spiral air movement would 
cause the air to traverse and thereby obstruct the fuel 
opening to the swirl chamber. For example, it was 
found that if the cylindrical tube 70 is omitted so that 
the axial fuel inlet port and the tangential slots 66 are 
both flush with the base of conical swirl chamber 66, 
substantially no fuel aspiration occurs. Utilization of 
an axial oil inlet tube 79 extending to an intermediate 
position along the length of the swirl chamber permits 
a swirling pattern of longitudinal air movement to de 
velop prior to exposure of fuel to the air stream. A 
highly important aspect of an operable aspirating nozzle 
is that the fluid being aspirated must be axially exposed to 
the swirl chamber at an intermediate position therein. 
in this manner effective aspiration of fuel into the vortex 
of a swirling stream of air is accomplished and no ex 
ternal pressure need be applied to the fuel entering the 
System. 
The air passing through the aspirating nozzle enters the 

swirl chamber near the base of axial duct 70 and swirls 
around the duct. The duct is sufficiently long to permit 
the air to assume a definite longitudinal pattern of move 
ment prior to reaching the open end thereof. In this 
manner, the swirling gas travels past the opening at the 
end of duct 70 in a parallel direction and never travels 
transversely across the opening. Parallel movement past 
the opening allows aspiration of fuel into the vortex of 
the swirling air to proceed, whereas any transverse conn 
ponent of air movement across the opening would tend 
to block the opening and inhibit aspiration. 
The diameter of discharge orifice 72 must be larger than 

the internal diameter of oil duct 79. A column of oil is 
drawn into swirl chamber 60 from oil duct 76 and dis 
charged through orifice 72. Aspirating air, in addition to 
this oil, must be discharged through orifice 72. There 
fore, the diameter of orifice 72 must be sufficiently larger 
than the internal diameter of oil duct 78 to accommodate 
discharge of the air in addition to the oil without creation 
of a back pressure against oil duct 70. 

It was further found by tests that the exterior surface 
of axial inlet duct 70 should be cylindrical, i.e., it should 
extend longitudinally parallel to the nozzle axis. It was 
found that if the exterior of the axial inlet duct defines a 
frustum of a cone, with its broad base coincident with the 
rear of the swirl chamber and its smaller base closest to 
the swirl chamber orifice, it is difficult to aspirate sufficient 
fuel to discharge a combustible mixture from the nozzle. 
it was also found that if the exterior of the axial inlet duct 
is hemispherical in shape with the base of the hemisphere 
coincident with the rear wall of the swirl chamber it is 
difficult to aspirate sufficient fuel to discharge a com 
bustible mixture from the nozzle. In contrast, when an 
axial duct whose exterior surface had a cylindrical shape 
was employed highly satisfactory aspiration was achieved. 
The reason is that in the cases of the frusto-conical and 
hemispherical axial ducts the swirling air was directed 
past the fuel opening in a direction at least partially trans 
verse thereto, thereby tending to inhibit aspiration. On 
the other hand, with a cylindrical axial duct the air travel 
ing past the opening moves completely parallel to the open 
ing thereby preventing back pressure against the opening 
and allowing aspiration to proceed. With an axial duct 
whose outer periphery is cylindrical in shape the only 
axial component of movement of the swirling air stream 
in the region surrounding the opening of the axial duct is 
parallel to the opening, rather than transverse to it. 
The quantity of fuel aspirated is advantageously ad 

justable in accordance with this invention. The quantity 
of fuel aspirated can be adjusted solely by regulating the 
amount of air permitted to enter into aspirating nozzle 32 
and the fuel supply system itself can be free of throttling 
means, thereby avoiding plugging thereof. Adjustment 
of the air supply to aspirating nozzle 32 is accomplished 
by axial adjustment of sleeve 64 which fits snugly around 

10 

5 

20 

30 

35 

40 

45 

50 

60 

65 

70 

75 

6 
the base portion 74 of the swirl stem, thereby permitting 
at least partial obstruction of the entrance to air slots 66. 
Axial adjustment of sleeve 64 to establish a fixed opening 
to air slots 66 establishes the ratio of fuel aspirated to 
air flow. At a constant air flow rate to the compressor, 
the ratio of fuel to air can be changed by adjustment of 
sleeve 64 to a different axial position. 
A particular advantage of the aspirator-compressor com 

bination of this invention is that the quantity of fuel can 
be adjusted by indirect means rather than by direct means. 
By adjustment of the size of the entrance to air slots 66 
in the aspirator the proportion of the total airflow through 
the compressor which is utilized for aspirational purposes 
is either increased or decreased. An increase or de 
crease of the proportion of total air flow directed through 
the aspirator proportionally changes the rate of oil flow. 
In this manner, adjustment of oil flow is accomplished 
without altering the total air flow rate through the com 
pressor and without throttling of an oil conduct. Regula 
tion of the quantity of oil drawn into a compressor in this 
manner without throttling the size of the oil conduit is 
advantageous since regulation of oil flow by the alternate 
method of throttling the oil conduit causes frequent plug 
ging of the conduit due to unavoidable particles of dirt 
lodging therein. 
A mixture of air and fuel is sprayed from discharge 

orifice 72 of aspirating nozzle 32 and this spray mixes 
with the remainder of the air drawn by compressor 10 
which moves past nozzle 32 along the exterior thereof. 
The resulting air-fuel mixture enters compressor 10 
through inlet passageway 16 wherein it is entrapped be 
tween adjacent plungers 22 and compressed by clockwise 
rotation of cylinder 20 which forces the mixture through 
passageway 18 into discharge conduit 38. In the em 
bodiments shown in FIGURE 1 and FIGURE 3, the com 
pressed air-oil mixture in discharge conduit 38 passes into 
discharge nozzle 49. In the embodiment of FIGURE 2, 
the compressed air-oil mixture in discharge conduit 38 
passes into aspirating nozzle 42, which is similar to 
aspirating nozzle 32. 
The details of discharge nozzle 40 are illustrated in 

FIGURES 6 and 7. Referring to FIGURES 6 and 7, a 
Swirl stem 82 is disposed within a hollow nozzle body 74. 
Swirl stem 82 is urged into position by means of insert 
element 76 which is in engagement with nozzle body 74 at 
threads 78. Insert element 76 and swirl stem 82 have 
flat surfaces indicated at 84 that are in sliding engagement 
so that each can be rotated and shifted radially relative to 
the other. A cylindrical central stud 86 on the swirl stem 
82 is received in a central cylindrical opening 88 in the 
insert element 76. The opening 88 is sufficiently larger 
than the stud 86 to permit adequate radial movement of 
swirl stem 82. 

Nozzle body 74 is externally threaded at 90 for con 
nection to the wall of discharge conduit 38. Insert ele 
ment 76 is spaced from the nozzle body 74 to define an 
annular space 92 which has access to conduit 38 through 
a central bore 94 and an intersecting transverse opening 96. 

Swirl stem 82 includes a frusto-conical portion 98 that 
meets a complementary frusto-conical internal surface 
100 of the nozzle body 74. A swirl chamber 102 is 
defined between the end of frusto-conical portion 98 of 
the Swirl stem and the nozzle body 74, and a discharge 
orifice 104 is provided in the nozzle body 74 communi 
cating with the Swirl chamber 102. The discharge orifice 
104 includes an intermediate cylindrical axial section 106, 
with the discharge orifice 164 being outwardly flared at 
188. Discharge orifice 104 is also flared, at 110, from 
the cylindrical section 06 toward its inlet end at the 
swirl chamber 102. 
The frusto-conical portion 98 of the swirl stem is pro 

vided with a plurality of circumferentially spaced swirl 
slots 1:2 extending along the length thereof. Slots 12 
are arranged substantially tangentially with respect to the 
Swirl chamber 502. The slots 12 can be straight, as 
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shown in FIGURE 7, or generally helical in configura 
tion. The purpose of the slots 12 is to provide fluid 
communication between the space 92 and the swirl cham 
ber i{2 of restricted cross sectional area and arrange 
ment so that the mixture of air and oil will flow at high 
velocity into Swirl chamber 102 and rotate or swirl about 
the central axis of the swirl chamber 92. 
Compressor 39 forces oil and air under pressure 

through conduit 38 whence it enters nozzle 40. in enter 
ing nozzle 40 the mixture passes through bore 94, trans 
verse opening 96, annular space 92 and slots 12. Slots 
12 cause the mixture of oil and air to swirl in swirl 
chamber 102 so that it is sprayed from the nozzle through 
discharge orifice 64. The swirling motion causes the oil 
in said spray to be thoroughly atomized. 
FiGURE 8 shows the details of nozzle 32 modified 

for use in the embodiment of FIGURE 3 by the addition 
of cap 54 in threaded engagement with stud 56 and in 
Sealing engagement against nozzle body 62 to establish 
pressure zone 55. In the aspirating nozzle of FIGURE 8, 
pressurized fluid is supplied to pressure zone 55 from the 
discharge conduit 38 of compressor it through tube 59 
and valve 52 and this pressurized fluid accomplishes the 
aspiration of oil in reservoir 36, which is open to the 
atmosphere. The use of aspirating fluid which is under 
pressure accomplishes aspiration of an increased quantity 
of oil. The ratio of air to oil is regulated by axial 
movement of sleeve 64 in nozzle 32. 

Various changes and modifications can be made with 
out departing from the spirit of this invention or the 
scope thereof as defined in the following claims. 
We claim: 
1. An apparatus comprising in combination an air com 

pressor having an air inlet port and an air discharge 
port, an air inlet conduit, said air inlet conduit having 
an upstream end open to the atmosphere and a down 
stream end extending to said compressor air inlet port, 
an air discharge conduit and a pressure sprayer, said air 
discharge conduit having an upstream end extending to 
said compressor air discharge port and a downstream end 
at which said pressure sprayer is disposed, an aspirating 
atonizing nozzle disposed in said air inlet conduit, said 
noZZie having a swirl chamber, swirling means associated 
with said Swirl chamber adapted to induce swirling of 
fluid within said swirl chamber, said nozzle having a 
forward end facing in a downstream direction and a 
rearward end facing in an upstream direction, a swirl 
chamber discharge orifice in said forward end, air pas 
Sageway opening means in said rearward end of said 
nozzle open to said air inlet conduit and leading from 
said air inlet conduit to said Swirling means and adapted 
So that air flowing through said air inlet conduit enters 
Said air passageway opening means and flows through said 
Swirling means into said swirl chamber, said swirl cham 
ber having an axial oil inlet passageway means, an oil 
reservoir having connection with said axial oil inlet pas 
sageway means, said nozzle adapted so that the swirling 
novement of air through said Swirl chamber aspirates oil 
from said reservoir into said swirl chamber, and said 
nozzle further adapted so that the aspirated oil becomes 
sufficiently atomized upon discharge through said dis 
charge orifice to perform a lubricating and sealing func 
tion in said air compressor. 

2. An apparatus comprising in combination a com 
pressor having an inlet port and a discharge port, an inlet 
conduit, said inlet conduit having a downstream end ex 
tending to said compressor inlet port and an upstream 
end, a discharge conduit, said discharge conduit having 
an upstream end extending to said compressor discharge 
port and a downstream end, a first aspirating-atomizing 
nozzle disposed in said inlet conduit and a second aspirat 
ing-atomizing nozzle disposed in Said discharge conduit, 
each of said nozzles having a swirl chamber, each of said 
nozzles having swirling means associated with its swirl 
chamber adapted to induce swirling of fluid within its 
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3. 
swirl chamber, each of said nozzles having a forward 
end facing in a downstream direction and a rearward end 
facing in an upstream direction, each of said nozzles hav 
ing a swirl chamber discharge orifice in its forward end, 
each of said nozzles having passageway opening means 
in its rearward end open to its respective conduit, the 
passageway opening means of each of said nozzles pro 
viding passage between its respective conduit and its Swirl 
chamber, the passageway opening means of each of Said 
nozzles adapted so that fluid flowing through each of said 
air conduits enters the passageway opening means of the 
nozzle disposed therein and flows into its respective swirl 
chamber, the swirl chamber of each of said nozzles hav 
ing oil passageway opening means, oil reservoir means 
having connection with the oil inlet passageway means of 
each of said nozzles, each of said nozzles adapted so that 
the movement of fluid through its swirl chamber aspirates 
oil from its reservoir into its swirl chamber, and each of 
said nozzles further adapted so that the aspirated oil be 
comes atomized upon discharge through its discharge 
orifice. 

3. An apparatus comprising in combination an air 
compressor having an air inlet port and an air discharge 
port, an air inlet conduit, said air inlet conduit having 
an upstream end open to the atmosphere and a down 
stream end extending to said compressor air inlet port, 
an air discharge conduit, said air discharge conduit hav 
ing an upstream end extending to said compressor air 
discharge port and a downstream end, a first aspirating 
atomizing nozzle disposed in said air inlet conduit and 
a Second aspirating-atomizing nozzle disposed in said air 
discharge conduit, each of said nozzles having a Swirl 
chamber, each of said nozzles having swirling means asso 
ciated with its swirl chamber adapted to induce swirling 
of fluid within its swirl chamber, each of said nozzles 
having a forward end facing in a downstream direction 
and a rearward end facing in an upstream direction, each 
of said nozzles having a swirl chamber discharge orifice 
in its forward end, each of said nozzies having air pas 
Sageway opening means in its rearward end open to the 
air conduit in which it is disposed, the air passageway 
opening means of each of said nozzles providing passage 
between its respective air conduit and its swirling means 
So that fluid flowing through each of said air conduits 
enters the air passageway opening means of the nozzle 
disposed therein and flows through its swirling means into 
its swirl chamber, the swirl chamber of each of said 
nozzles having an axial oil inlet passageway means, oil 
reservoir means having connection with the axial oil 
inlet passageway means of each of said nozzles, each 
of said nozzles adapted so that the swirling movement 
of fluid through its swirl chamber aspirates oil from its 
reservoir into its Swirl chamber, and each of said nozzles 
further adapted so that the aspirated oil becomes atom 
ized upon discharge through its discharge orifice. 

4. An apparatus comprising in combination an air 
compressor having an air inlet port and an air discharge 
port, an air inlet conduit, said air inlet conduit having 
an upstream end open to the atmosphere and a down 
stream end extending to said compressor air inlet port, 
an air discharge conduit adapted to be maintained under 
pressure, said air discharge conduit having an upstream 
end extending to said compressor air discharge port and 
a downstream end, a pressure sprayer at the downstream 
end of said air discharge conduit, an aspirating-atomiz 
ing nozzle disposed in said air inlet conduit, said nozzle 
having a Swirl chamber, Swirling means associated with 
said Swirl chamber adapted to induce swirling of fillid 
within said swirl chamber, said nozzle having a for 
ward end facing in a downstream direction and a swirl 
chamber discharge orifice in said forward end, duct 
means extending from said air discharge conduit to said 
nozzle adapted for the passage of pressurized fluid from 
said discharge conduit to said swirl chamber, said swirl 
chamber having oil passageway means, an oil reservoir 
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having connection with said oil passageway means, said 
nozzle adapted so that the movement of fluid from said 
discharge conduit through said swirl chamber aspirates 
oil from said reservoir into said Swirl chamber, and said 
nozzle further adapted so that the aspirated oil be 
comes sufficiently atomized upon discharge through said 
discharge orifice to perform a lubricating and sealing 
function in said air compressor. 

5. An apparatus comprising in combination an air 
compressor having an air inlet port and an air dis 
charge port, an air inlet conduit, said air inlet conduit 
having an upstream end open to the atmosphere and a 
downstream end extending to said compressor air inlet 
port, an air discharge conduit and a pressure sprayer, 
said air discharge conduit having an upstream end ex 
tending to said compressor air discharge port and a 
downstream end whereat said pressure sprayer is dis 
posed, an aspirating-atomizing nozzle disposed in said 
air inlet conduit, said nozzle having a swirl chamber, 
swirling means associated with said swirl chamber 
adapted to induce swirling of fluid within said swirl 
chamber, said nozzle having a forward end facing in a 
downstream direction and a rearward end facing in an 
upstream direction, a swirl chamber discharge orifice in 
said forward end, air passageway opening means in said 
rearward end of said nozzle open to said air inlet con 
duit and leading from said air inlet conduit to said swirl 
chamber, said air passageway opening means adapted so 
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that air flowing through said air inlet conduit enters said 
air passageway opening means and flows into said swirl 
chamber, said Swirl chamber having oil passageway open 
ing means, an oil reservoir having connection with said 
oil inlet passageway means, said nozzle adapted so that 
the movement of air through said swirl chamber aspirates 
oil from said reservoir into said swirl chamber, and said 
nozzle further adapted so that the aspirated oil be 
Icomes sufficiently atomized upon discharge through said 
discharge orifice to perform a lubricating and sealing 
function in said air compressor. 
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