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This invention relates to a pumping system
and particularly to such a system for pumping
8 lubricant to varlous parts of an internal com-
bustion engine.

An object of this ihventlon Is the provision of
a novel pumping system constituting an Im-
provement of those now known to the art.

Another object of this invention is the provi-
sion of a novel and improved pumping system for
supplying a lubricant to internal combustion en-
gines.

A further object of this invention is the provi-
slon of an improved pumping system capable of
delivering a steady flow of fluld irrespective of
changes of pressure on the lubricant in the sump.

A specific object of this Invention is the provi-
sion of a pumping system utilizing gear or simllar
pumps for supplying lubrication to an airplane
engine at constant volume despite variations in
aeroplane altitude.

Furiher objects and advantages of this inven-
tion will be apparent from consideration of the
specification and as lllustrated by the accom-
panying drawings of possible embodiments of the
invention, In which drawings:

Fig. 1 i{s a more or less dlagrammatic view of
one form of my novel pumping system;

Fig. 2 Is a partial view similar to Flg. 1, illus-
trating & modifled form of pump; and

Fig. 3 is another partial view similar to Fig. 1,
fllustrating a third modification of my inven-
tion.

The pumping system Illustrated in Fig. 1 is
shown as applied to the lubrication of an internal
combustion engine which is adapted to be suita-
bly positioned in an geroplene (not shown). The
engine, diagrammatically indicated by the ref-
erence character ¢, has a plurality of points to
he lubricated as b. The lubricating oll is sup-
plied from a reservoir or sump c.

Certain pumps, especially gear pumps, have
the unfavorable characteristic that thelr delivery
volume drops rapidly with the reduction of the
alr pressure upon the lubricant in the sump.
This is particularly objectionable in the case of
alrplane motors, due to the substantial reduction
in pressure at higher altitudes, The means to
be presently described overcomes this disadvan-
tage.

A pump illustrated as a gear pump d lifts the
lubricant from the sump ¢ and by means of the
condult e supplies it to the necessary lubricating
points b. A second pump f is placed In the con-
necting line e above the pump d. These pumps
are indicated as of relatlvely different size for
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reasons which will be later apparent. The pulnps
d and f may be driven by any suitable means,
but as illustrated In Fig. 1, they may be conven-
tently driven by a single shaft driven in turn by
the aeroplane engine a.

A condult ¢ communicating with the conduit
€ between the pumps d and f leads back to the
sump c. A normally closed relief valve & inter-
posed in the conduit ¢ 1s adapted to normally
prevent passage of fluid through the said con-
dult. The valve % is lllustrated as a spring and
ball valve which upon occurrence of a predeter-
mined pressure on the delivery side of the pump
d will open to permit passage of fluid to the con-
duit g.

If desired a conduit may be provided, as il-
lustrated, for returning the engine ol! from the
engine back to the sump.

The operation of the above described pump-
ing system is as follows: The pump d has a
greater capaclty than is necessary for supplying
lubricant to the points b at ordinary sea leavel
atmosphere pressure. The pump e will, how~
ever, restrict the fiow of fluld from pump d to
the point b and if the pump d attempts to deliver
too much fiuid through the pump f the pressure
on the dellvery side of the pump d will rise, open
the valve i and thereby release the excess lubri-
cant and return the latter to the sump ¢, through
conduit g.

As the aeroplane rises to higher altitudes, the
pump d will be unable to supply as much lubri-
cant as formerly due to the decrease (n atmos-
pheric pressure upon the sump. As the pump d
however was originally built to have a much
greater capacity than necessary even at the high-
est altitudes it will still be able to deliver suffi-
clent lubricant to the engine through pump f.
At the lower altitudes where the full capacity of
the pump d 1s not utilized, no excess oll is deliv-
ered to the englne as it is returned through con-
duit ¢ and valve k& to the sump c.

It will accordingly be seen from the above dis-
closed operation that just sufficient lubrication
will always be supplied to the necessary engine
parts. By the use of gear pumps as illustrated,
the flow will be constant and by use of a meter-
ing device such as the gear pump f which is un-
affected by excess pressure on its delivery sldes
In conjunction with the by-pass valve R, the
amount of lubricant supplied to the parts b will
remain constant whatever the altitude of the
aeroplane,

The pumping system illustrated In Fg. 2 is
identical in prineiple with that of Fig. 1 but in
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this modification the pumps d and f have been
combined In a unitary structure.

In the system illustrated in Fig. 3, instead of
a pump as the metering device, a throttle { is
used. In this form of the invention therefore,
only one pump is necessary. The throttle 1 can
readily be desighed to permit passage of the re-
quired quantity of fuel only, the remainder he-
ing returned to the sump through rellef valve i
and condult ¢.

Many modifications of my Invention will be
apparent to those skilled in the art, The type of
pump 1illustrated, while admirably adapted for
the described purpose can be replaced by other
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known sultable pumps. Furthermore the type
of control valve h is unimportant, it belng with-
in the scope of this invention that the valve h
be varlably adjusted by means responsive to at-
mospheric pressure. Such means might take the
form of a metal bellows or any other suitable
pressure responsive means known to the art.

The pumping system has been Illustrated as
wholly wlthout the motor structure. Obviously
this need not be the case, but on the other hand
the varlous elements of the system may be po-
sitloned in any sultable desired position.

FRITZ NALLINGER.



