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The present invention pertains to an oil cir-
culating and fseding system for motors, and was
conceived as a solution of problems encountered
in feeding systems of this kind as applied to avia-
tion motors. It will accordingly be described in
reference to that problem, although it has wider
possibilities.

The conventional lubricating system of an air-
plane engine consists of an oil storage tank, a
cenduit freny the storage tank to the engine, a
feed pump or or in the engine for pumping oil
to the various parts ef the engine $o lubricate it,
a sump in the engine into whish cil drains

A
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from the various parts of the engine, a scavenge

pump for pumping oil from the sump and a con-
duit from the scavenge pump back to the oil
storage tank. The system may include additional
items such ag an ¢il cooler, a relief valve to by-
pass oil around the cooler under certain condi-
tions, a therinostatic valve for accomplishing this
same purpose, and/or a centrifugal separator for
rurifying the oil after use, hut the elements dis-
cussed above ave the essential ones, insofar as
system of the present invention is concerned.
The scavenge pump ordinarily has a displace-
1 ‘rom two- o three times as great as the cil
te of the feed pump in the case of radial

nd in the case of in-line engines, there
ually two scavenge pumps, one at each end
crankcase, each of these pumps having a
acement about twice as great as that of the
feed pump. This relationship of capacities be-
tween thiz scavenge pump or pumps and feed
pump is nscessary to insure the continucus re-
maoval of all of the oil which drains into the sump.
£ necessary incident to this relationship, how-
ever, is the fact that gas from the crankcase is
puinped by the scavenge pump or pumps to-
gether with the oil.

The vapor carried into the oil stream through
the scavenge pump requires, in conventional sys-
tems, that the oil-gas mixturs be pumped to the
oil storage tank so the gas may escape from the
oil kefore the oil goes to the feed pump and en-
gine bearings.

Wheun flying at high elevation, there is giffi-
culty with conventional systems, due to lack of
atmospheric pressure to force oil from the stor-
age tank to the inlet of the feed pump. This
difficulty is aggregated by the air bubbles en-
trained in the oil; since these air bubbles se-
fiously impair flow of oil to the feed pump at
high elevations.

The present invention includes features for
sclution of each of the above-discussed problems.
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2

It includes, in the: preferred
which the oil is fed, under press
the energy imparted to i by the s
from that pump to.a zone at the i
pump. A separate conduit inderconnects
storage tank with the fesd pump inlet, ang. the
small stream of make-up cil fed to the feed pump
from the storage tank joins the large strespm of
oil returned to the feed pump by the scavenge
pump at the feed pump inlet er irx other wards
adjacent thersto.

By the use of such a system, a.large part of the
fow of oil to the feed pump is positively impelied
to the inlet of the feed pump: by energy derived
from the scavenge pump, with the result that the
portion of the oil passed independently from: the
oil storage tank to the feed pump inlet is much
smaller than that which would otherwise he re-
guired. to be furnished frem the sforage tank.
As a conseguence of this fact, much of the dif-
ficulty heretofore encountered in fesd of oil to
the engine at high altitudes is avoided, since
the necessary pressure drop. in passing oil from
the storage tank to the feed pump inlet is mini-
mized by minimizing the quantity of fiow of such
oil.

An imyportant feature in the preferred prac-
tice of the invention is that the oil is passed
through a deaerator during the course of ity flow
from the scavenge pump to the inlet of the pres-
sure pump, thereby eliminating miost of the gas
incorporated in the cil by the action of the
scavenge pump. This deaeratsr is preferahly of
such design as to permit flow of the oil there-
through during deserstion without loss of more
than o part of the energy imparted to such oii by
the scavenge pump, and the gas may thus be
eliminated during the course of fow of cil from
the scavenge pump to the pressure pump, with-
out interference with the fundamental feature
of the invention involving use of energy from
the scavenge pump to cause the oil to fow to the
feed pump inlet.

The invention will be better understood by
reference to the attached drawing in the light
¢f the following getailed description.

In the drawing,

Figure 1 is a flow sheet of the proecess and
system of the invention,

figurs 2 1s an elevational view, largely in ercss
section, illustraiting a deascrator which may be
used in practice of the invention, ans

Figure 3 is & plan view, partly in secticsn, of
the apparatus of Figure 2.

Referring to the drawing by reference chaps
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acters, it will be seen that Figure 1 illustrates an
arrangement in which the oil is sucked from the
engine 10 by a scavenge pump {i. From the
seavenge pump, the oil and gas pass tc a deaera-
tor 12, which is preferably of the centrifugal
tank type, and may be a stationary tank into
which the oil is introduced tangentially as will
be described hereinaiter in connection with Fig-
ure 2. Gas separated from the oil in the deaera-
tor 12 may be discharged from the system
through a vent line i3 provided with a check
valve 14 which prevents undesirable entry of gas
into the lubricant circulating system. After
treatment in the deaerater (2, the oil may be
passed through a cocler 15, while still under
energy derived from the scavenge pump, and it
may be passed from this cocler directly to the
inlet of the pressure pump {8, which forces it 0
the engine bearings.

Make-up oil is provided from oil storage tank
{1 through conduit {8 which communicates with
the conduit (9 through which oil flows from
cooler {5 to pump (6. The zone of confluence
20 between the conduits 18 and 1§ carrying the
make-up oil from the tank {7 and the oil from
the scavenge pump I11i, respectively, is adjacent
to the feed pump 18§; i. e., directly in the casing
of that pump or at a zone of juncture between
the conduits {8 and 19 which is close to the pump.
Thus, the oil from tank (7 is passed through the
conduit 18 which is independent of the conduit
{5 through which oil is passed from cooler {3 to
pump [6, and these two conduits do not join until
they reach a point closely adjacent the feed
pump i6. The oil from scavenge pumn {{ is thus
passed through the deaerator and cooler and to
feed pump i6 under pressure derived from the
seavenge pump, while oil is supplied from tani
{7 only in sufficient amount to make up for cil
used up in operation of the engine.
conduit 8 is thus required to supply only a simnall
part of the oil passed to the feed pump and thence
to the engine i0, the resistance due to passage
of oil through the conduit i8 is relatively slight,
and oil can be satisfactorily passed from tank
{7 through connection 28 to the feed pump 16.
The connection 20 may be in the form of a simple
T, which is, of course, substantially unrestricted.

The provisicn of the deaerator 12 in the line

of flow of oil from the scavenge pump Il to the

feed pump 16 forms an important feature of my
invention in the above combination. By provid-
ing this deaerator, the oil from the engine may
be recycled repeatedly, without producing the
difficulty of feeding a large quantity of gas back
to the engine 10.

The deaerator {2 may be of any suitable type
designed to receive oil from the scavenge pump
{1 and permit removal of air irom that oil while
passing the oil through the system to the feed
pump {6 under energy derived from the scavenge
pump. It may be a staticnary tank provided with
a vent or check valve designed to permit removal
of gas while precluding remocval of more than &
small quantity of oil, and permitiing passage of
the oil stream forwardly through the system
without destroying more than a small part of the
energy which the oil contains when it enters the
deaerator.

While, as explained above, the deaerator may
be a simple tank provided with a vent or check
valve and inlet and outlet conduits for the oil
under treatment, one form of deaerator which is
satisfactory for practice of the invention is that
described and claimed in the co-pending applica-
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tion of Leo D. Jones and John J. Serrell, Serial
No. 495,262, which has matured into Patent No.
2,401,079, dated May 28, 1946. The type of de-
aerator there described is illustrated in Figures
2 and 3 of the attached drawing. The deaeralor
consists of a tank 2i provided with an interior
surface 22 which is preferably circular, and which
may be cylindrical or frustoccnical as shown.
This tank is provided with an inlet connection
22 for injecting oil tangentially into the tank
along the surface 22 in a direction having a longi-
tudinal component toward the tangential outlet
24 which receives the oil after the gas has been
separated by centrifugal force due to rotating
movement of the oil during passage along the
surface 22 from entrance to exit.

The tank 21 is provided with an end plate 25,
which is removably mounted to permit access to
the interior of the tank. This end plate is pro-
vided with a central opening fo receive a housing
96 for a packing gland, this housing being se-
cured to the end plate by bolts 27. A hollow tube
28 is slidably mounted in a central bore of the
housing 26, the upper end of this tube extendinz
10 a position within the tank 21, and this position
being adjustable by longitudinal movement of
the tube. A packing gland 29 surrounds the tube
28 within the bore of the housing 26, and the
prevention of leakage and longitudinal secure-
ment of the tube in the desired position are both
accomplished by tightening of the gland nut 30.

Tube 28 is provided with a nipple 31 at its
lower end for connection to other piping. A
valve 22 is secured in sliding relationship upon
the upper end of the tube 28, and the upper end
of the valve is urged downwardly and held in
contact with the upper end of the tube 28 by
the spring 32. The lower end of the spring 33
ijs secured in position longitudinally with respect
to the tube 28 by the nut 34, which may be locked
by nut 35, both of these nuts being threaded to
the tube 28. These nuts provide a method of
securing the spring in position longitudinally, and
also 2 method of altering the tension on the
spring, as will be evident from inspection of the
drawing. A stop pin 36 is secured to the tube
23 adjacent the bottom of the valve 32, and this
stop pin coacts with an abutting surface 37 of
the lower end of the valve to secure the valve in
open position under the influence of the spring
23 until accumulation of a predetermined thick-
ness of an annular layer of liquid along the in-
terior of the wall 22, as will be evident from fur-
ther discussion of details by which this result is
accomplished. A plurality of wings 38 extend
outwardly from the cylindrically extending por-
tion of the outer surface of the valve 32, and
this valve is also provided with a cylindrieally
extending portion 41 above the upper end of the
tube 28, in order to minimize leakage of oil into
the tube 28 by splashing. When the abutment 37
is in contact with the pin 36, an opening 39 in
the upper, otherwise closed, end 46 of the valve
32 registers with an opening in the upper end cf
the tube 28 to permit discharge of gas through
these registering openings and the tube 28. When
the abutment 27 is moved in a counter-clockwise
direction away from the pin 25, on the other hand,
these openings are brought out of registry with
each other, with the result that the valve con-
nection and possibility of discharge of gas
through the tube 28 is closed, much after the
fachion of a talcum powder can.

In the operation of the above apparatus, the
mixture of air and oil, which may be under pres-
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sure derived from the scavenge pump, enfers
through the tangential inlet pipe 25. The mix-
ture flows around the inner wall 22 of the tank
21, during ifs passage from the inlet 2§ tc the
outlet 24, and this rctating flow causes separa~
tion of air toward the center of the tank under
the influence of centrifugal force. After being
relieved of its air in this manner, the oil leaves
the tank through the tangential outlet 24. 'The
air flows through the hole 39 and registering hole
in the top of tube 28, and escapes from the ap-
paratus through this tube. So long as the valve
is maintained in open position by the action of
the spring 32 in holding the ahutment 37 against
the pin 38, the air will discharge rapidly through
the valve and tube 28. During this operation,
the thickness of the body of oil rotating within
the surface 22 during itz passage longitudinally
along that surface will gradually increase until

the inner surface of this layer strikes the wings -

38 and causes these wings to move in a counter-
clockwise direction against the influence of the
spring 33. This rotary movement of the wings 38
under the impelling effect of the rotation of the
body of ¢il within the tank causes the opening
39 to be moved out of registry with the coacting
opening in the otherwise closed upper end of the
tube 28, and prevents further discharge of air so
long as this condition continues to prevail. As
the operation continues after this condition is
reached, the pressure in the central part of the
tank 21 will increase, due tc the fact that the
released air cannot be discharged through the
tube 28, and this increase in pressure will cause
an increase in the amount of oil discharged
through tangential outlet 24, with the result that
the amount of discharge will ultimately exceed
the amount of feed, and the inner surface of the
stratum of oil within the surface 22 will again
recede. When this happens, the spring 33 will
again return the valve to open position, with the
result that the air can again be discharged
through tube 28.

The above description of the operation of the
centrifugal deaerating apparatus is somewhat
idealized for the sake of simplicity of explanation.
As a maftter of fact, in the actual cperation of
the apparatus, the valve may not be moved com-
pletely either to absolutely closed or absolutely
open position, after the opseration is well under
way. This valve moves to an intermediate posi-
tion after a condition fairly close to equilibrium
is established between the effect of the spring 33
in moving the valve to copen position and the
effect of wings 38 in moving it to closed position.

Various modifications of the invention are
available to those skilled in the art, in addition
to those discussed above, and I do not accordingly
intend that the invention shall be limited except
by the scope of the following claims.

I claim:

1. In an oil circulating and feeding system for
a motor, the combination comprising, a scavenge
pump for removing oil from the motor, an oil
storage tank, a feed pump for feeding oil to the
motor, a conduit for conducting oil from said
scavenge pump under energy derived from said
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scavenge pump to the inlet of said feed pump,
and & conduit separate from said first-mentioned
conduit for separately conducting oil from said
sscraga tank to the feed pump inlet and into con-
fluence adjacent said inlet with oil passed by said
first-mentioned conduit to said feed pump inlet
from said scavenge pump, said first-mentioned
conduit being substantially unrestricted at the
point of said confluence, whereby oil from said
scavenge pump and storage tank are passed
through said feed pump together but are passed
independently to the inlet to said feed pump.

2. In an oil circulating and feeding system for
a motor, the combination comprising, a scavenge
pump for removing oil from the motor, an cil
storage tank, 2 feed pump for feeding oil to the
mctor, a conduit for conducting oil from said
scavenge pump under energy derived from said
secavenge pumyp to the inlet of said feed pump, a
deaerator for removing gas from said oil during
passage thereof from said scavenge pump to said
feed pump, and a conduit separate from said
first-mentioned conduit for separately conduct-
ing cil from said storage tank to the feed pump
inlet and into confluence adjacent said inlet with
oil passed by said first-mentioned conduit to said
feed pump inlet from said scavenge pump, said
first-mentioned conduit being substantially: un-
vestricted at the point of said confluence, where-
by oil from said scavenge pump and storage tank
are passed through said feed pump together but
are passed indenendently to the inlet to said feed
purmp.

3. The combination comprising an airplane
motor having an oil inlet and an oil outlet, an
oil feed pump having its cutlet connected to said
oil inlet of said motor, a scavenge pump having
its inlet connected to said oil cutlet of said motor,
a conduit connecting the outlet of said scavenge
pump to the inlet of said oil feed pump, an oil
storage tank having an outlet, a conduit connect-
ing said outlet of said oil storage tank to the
inlet of said oil feed pump, said last-mentioned
conduit being separate from said first-mentioned

3 conduit, and said conduits being connected to said

oil feed pump without substantial restri¢tion in
said first-mentioned conduit at the point of con-
nection of said last-mentioned conduit to said
oil feed pump.
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