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Emile Piquerez, Salnt-Cloud, France; vested in
the Alien Property Custodian

Application filed December 16, 1938

This inventlon relates to the lubrication of aero
and other engines and has for its chief oblect
the provision of improvements in the lubrication
of such engines when starting, particularly under
conditions of low temperatures.

In a general way the lubrication of aero en-
glnes is effected by means of s pump which is
fed from a reservolr and forces the oil into the
crankshaft of the engine, the sald reservolr be-
ing itself fed by a so-called exhaust pump, which,
drawlng the oil from the crankcase of the en-
gine, forces it through a radiator, the oblect of
which is to ensure the cooling of the oll, to the
reservoir, The first said pump, properly called
the lubricating pump, Is provided with a by-pass
which opens at a predetermined pressure and,
when the resistance to the lubricant flow and
consequently the pressure In the crankshaft, rises
above the aforesald pressure limit, discharges di-

rectly into the engine crank case or returns the :

lubricant to the Inlet side of the pump.

When starting In cold weather the oil may be
congealed in the crank case. The resistance
which It then offers to the delivery of the pump

causes the operation of the sald by-pass, so that, .

in the absence of any other arrangement, the
lubrication of the engine is inadequate or un-
certaln,

The only way of overcoming this drawback in
practice has been to heat the oil in the feed res-
ervoir of the lubricating pump elther In situ,
which 1s often inconvenlent and Is always a
lengthy procedure, or in a separate vessel, which
necessitates the provision of heating devices,

some forms of which have no connection with :;

the sald reservoir, the contents of which are com-
pletely transferred, while others of which are in-
cluded in a closed circuit starting from and re-
turnlng to this reservolr,

In all these cases the apparatus is expensive,
generally bulky, and in any case only permits of
starting being effected after a lapse of suffi-
clent time for the heating of the oll, Itisan ob-
ject of this invention to provide a method for
ensuring the lubrication of englnes of all types,
but more particularly of aero englhes, when start-
ing in cold weather, whereby these drawbacks are
avoided.

This method consists essentially in delivering
Into the crankshaft, an auxiliary flow of hot oil
additional to the main flow of oll from the lubri-
cating pump, the sald hot oll belng under a pres-
sure greater than the delivery pressure of the
pump so that this hot oll passes into the crank-

shaft forming eventually an annular stream :
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around a core of cold oil; and then passes direct-
ly to the discharge ports of the crankshaft, en-
suring on the way the liquefying of the cold oll.
This injection of hot oil can take place elther
before the starting of the engine or during the
starting thereof. In this last case the Injection
can be effected concurrently with the flow of oil
coming from the lubricating pump; but the quan-
tity of the supply should be less than that of the
latter.

The lubrication of the engine is thus assured
from the start by means of at least the hot oil so
that the engine cah begin to operate immediately.
The engine then itself constributes to the heat-
ing of the lubricating oll; it being understood
that the auxiltary injectlon of hot oll can be very
limited in duration and in quantity.

The preliminary heating of the ol]l of the aux-
1liary flow injected according to the present meth-
od can be effected by any suitable means, but
an important improvement can be applied to the
method already set forth by providing a reserve
of hot oil for the injection by withdrawing a
proportion of oil from the engine lubricating
clrcuit 1tself during the running of the engine
when the oll is consequently at a relatively high
temperature. It will in this way be sufficient to
insulate this reserve thermally and to supply it
with only enough heat to make up for the losses
of the insulated system, and In this way ensure,
during the stopping of the engine, that this re-
serve is In a condition to be used for the next
starting. Purther, the compressed alr ordinarily
provided and stored on the aeroplane ltself is
advantageously used to provide the pressure for
the injection of the auxiliary flow of hot oil,

It is also an object of the invention to provide
apparatus for carrying out the present method,
comprising essentially a storage container for
hot oll provided with a piston dividing it into two
compartments of varlable size, one of which is
connected to a source of fluld under pressure,
while the other, containing the hot oll, is con-
nected to the inlet of the crankshaft of the en-
gine, jointly with the discharge of the lubricating
pump, & noh-return valve belng provided in this
discharge below the by-pass to prevent any pos-
sibility of the hot oll flowing back towards the
pump and towards the feed reservolr.

In an advantageous construction for carrying
out the improved process as set forth above, the
pressure chamber of the said container is pro-
vided with means for connecting it with the at-
mosphere, the operation of which means, after
the emptying of the contalner when the englne
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is running normally and after the lapse of 4 cer-
tain time, permits of this tank being re-filled with
the oil of the normal lubricating system which
under these conditions is at a relatively high
temperature, the operation being effected pref-
erably just before the stopping of the engine.
The piston in the container can be omlitted, in
which case the contalner is provided with means
for, on the one hand, closing the oil outlet once
the emptying has been completed, and, on the
other hand, shutting off the communication of
the container with the atmosphere at the end of
the filling operation.

The container having been filled in the manner
set forth above, can be enclosed in a thermally
insulated casing which is provided with a per-
manent source of heat, which can be sufficlent
merely to compensate for the slow heat losses of
the insulated system and the lesses by conduction
along the pipes.

This heat source ¢an consisl, for example, of
an electric resistance fed from the current supply
of the aircraft, or it can consist of a catalytic
petrol heater.

This system1 can be further improved by the
adoption of mesns aveiding losses by conduction
alecng the pipes. To this end the container is
movably connected heiween two quickly detach-
able couplings, and an insulating and heating cas-

ing capahble of receiving the detaclhed container is 3;

provided.

The heating means can in this l1ast case have
a lower heating power than in the aforesaid case.
This last system can be arranged separate from

ihe alrcrait and this avoids the necessity of us-

ing means on the craft, in particular the current
from the haiteries.

Fnaliy it is obvious that the power of ihe heat-
ing means can then be very much reduced, it
being understood that the thermally insulating
means can be arranged to ensure the maintain-
ing of the temperature for a reiatively long time.
I, would be of advantage to arrange that this
heating meang should he able, when necessary, to
furnish & greater supply of heat which would
only be required when it is desired to effect the
complete Initial heating of the contents of the
container before putting it into use.

Finally it follows that, in place of the afore-
said arrangements, a permanent supply of oil
containers can be provided on the aerodrome
arranged in a heating and insulating casing.
These would be used in accordance with require-
ments, the container which has just been re-
moved beinzg replaced each time by a full con-
tainer, such as that which would have been re-
moved from the engine,

The accompanying drawings shiow by way of
example a schematic arrangement of apparatus
for carrying out the method according to the
inverition, and ithe adaptation of this apparatus
to a particular engine. In the drawings:-—

Flgure 1 shows the assembly diagrammadtically
in elevation and partly in section;

Figure 2 shows In vertical section an alrrange-
ment for heatlng the container when removed
from the apparatus;

PFigure 3 is a partial longitudinal section of a
particular engine to which the apparatus is ap-
plied;

Pigure 4 is a section along the line 4—4—4—4—
of Pigure 3, and

Figure 5 is a vertical diagrammatie section of
another form of container.

Ag can be seen from the drawing (Figure 1)
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the apparatus for carrying out the method ac-
cording to the invention comprises essentlally a
container 10, preferably constructed of metal,
which is provided with an internal sliding piston
{1 which defines two compartments 12 and 13
one of which, 12, is connected to a source of air
under pressure, such as a reservoir, while the
other 13 containing the hot oil is connected to the
inlet of the internal passage 14 of the crankshaft
15 of the engine, for example by means of the
bex 18 nermally provided for the admission of
the oil delivered by the lubricating pump IT.

In Figure 1, I8 indicates the {eed reservoir of
thie said pump 17, which reservoir is itself fed by
the pump 19, drawing from the crank case 20
through the radiator 21i.

The container 10 is connected to the source of
pressure air and to the crankshaft, for example
by pipes 22 and 23 respectively. A valve 24 In
the pipe 22 enables the admission of air under
pressure to be permitted or prevented at will.

The container 10 can be permanently connected
between the pipes 22 and 23. In this case.it
would be surrounded in rlace by some suitable

s source of heat, ilself preferably eontained in an

insulated casing.

In the particular preferred embodiment of Flg-
ure 1 the container is removably connected he-
tween the two pipes, for example by means of
quick action eouplings 25 and 26 having a valve
opening automatically under the action of the
coupling. In this case a valve 27 included In the
plpe 23 enables the latter to be closed when the
container is not in place. In the drawing (Fig-
ure 1) the contairer iz shown as being detached
from the pipe 23 solely for the purpose of show-
Ing the crupling 25 more clearly. To avoid all
error in connecting up it is advantageous to pro-
vide two types of coupling, the one 25 having
three coupling dogs and the olher 26 having two
dogs.

In the ahove case Where a remevable container
is used it is obvious that it c¢culd be refilled out-
side the apparatus by suitable means, but as has

3 been said this operation is advantageously per-

formmed by refilling the container in place, when
it hag fulfilled its purpose, by means of the lubrl-
cating pump itself. For this it will suffice to pro-
vide means for connecting the compartment 12

43 to the atmosphere for example by means of &
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valve 2B.

When this is possible the installation can be
completed by providing a check valve such as 29
helow the passage of the by-pass 30 of the pump
11, the valve of which Is indicated at 2. This
is to avoid any flow of the hot oll in the direction
of the pump, and beyond it. By reason of the
small flow of the hot 0il and its direct passage
leading to the crankshaft and thanks to its high
pressure the possibility of a back fAow towards
the pump is very unlikely.

In theze conditions, assuming the container to
be full of hot oil angd in place in the apparatus,
the operation s as follows:

The valves 21 and 24 are opened, the valve 28
being closed. The tompressed alr enterlng the
contalner forces back the piston ! which by {ts
movement gradually forces the hot oil from the
compartment i3 into the pipe 23 and thence to
the hox 16 and the crankshaft {4—1I5.

While allowing that this last may be full of
cold congealed oil, it will be clearly understood
that the injected vil will find a passage around the
core of cold oil and will advance in the form of
an annular stream around this core. Thus While
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liquifying the cold oil it will pass directly to the
delivery ports of the crankshaft so that lubrica-
tion of the engine will begin, it being ensured
that the latter can, under these conditions, be
started at the same time as the injection of hot
oil or some moments after the beginning of this
injection.

Hence the fluidity, and consequently the rate
of flow, of the main oll, which is initially
negligible, will increase rapidly owing to the ad-
ditional heating provided by the operation of the
engine, and at the end of a short time the main
flow by itself will be sufficient to ensure lubri-
cation. The capacity of the container and the
rate of flow of hot oil will naturally be adjusted
so that this flow stops at this moment.

When the aeroplane is nearly ready to land,
at any rate a little before the stopping of the
engine, it is enough merely to open the valve 28
communicating with the atmosphere, after hav-
ing closed the valve 24 to avoid any loss of com-
pressed air, to ensure the automatic filllng of
the container with o0il from the main lubricat-
ing system itself, which oil is consequently al-
ready at a relatively high temperature.

In order to have this reserve when a fresh
start is made it will, in practice, suffice to main-
tain the temperature of the oil or to increase it
slightly. To do this, in the embodiment accord-
ing to Figure 1 where the contalner is remov-
able, the valve 2T is closed and the container
iifted up and transferred to an insulating and
heating apparatus such as that shown {n Figure
2, arranged either on the craft, or on iand.

This apparatus comprises, for example, a cas-
ing 32 provided with a quick acting cover 33 and
having an internal heat insulating lining 34 and
heating means such as an asbestos-covered or
otherwise insulated electrical resistance 35. An
air space is left between this resistance 3% and
the lining 34 while a connector 36 permits the
supply of current to the resistance. The free
internal space of the apparatus is adapted to re-
ceive the container 10 to which are attached only
the two coupling elements.

The heating capacity of the resistance 35, or
of any other heating means which may be em-
ployed can be a minimum, less than in the case
where the heating is effected on board the aero-
plane, owing to the fact that the losses by con-
duction along the pipes are avoided. It would
be desirable, nevertheless, to make it sufficient
for it to be able to effect in time the entire heat-
ing of the contents of the container, which wouid
only be necessary when the container is first put
in service. In the case of an electrical resistance
it is sufficient for this purpose to provide a rheo-
stat or the equivaient.

It will be understood alse that, in place of an
arrangement of a single container such as that
of Figure 2. a number of such arrangements
could be provided, with a casing having a num-
ber of compartments, so as to provide a reserve
of containers which are used as required, each
container removed being replaced by a full con-
tainer such as that just heing replaced on the
aeroplane.

Figures 3 and 4 show a modified adaptation
of the apparatus to a particular engine, which
is only distinguished from the preceding arrange-
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ment by the fact that in this case there is no
check valve 29.

In Figure 3, 15! indicates the crankshaft and 1§
its internal passage. The latter is in this case
supplied through a passage 31 within the pump
operating shaft 38, which passage opens at its
after extremity into a chamber 39 communicat-
ing by means of ports 48 with a casing 41 en-
closing the operating gears of the various pumps.

In Figure 4 the chamber 39 is shown as a pipe
in order to make this figure more understand-
able. In Figure 4, 42 indicates one of the gears
of the lubricating pump which discharges into
the axial passage 43 opening into the chamber
41; 44 indicates the by-pass valve of this pump.

The injection of the auxiliary stream of hot
oil takes place through the conduit 23! which is
identical to the conduit 23 of Figure 1. This
conduit ends in a pipe 45 which connects it with
a passage 46 opening into the chamber &1.

The apparatus supplying hot oil is not repro-
duced in Figure 3 being similar to that of Fig-
ure 1,

The apparatus described above can naturally
operate in any position.

In the embodiment of Figure 5 the container,
which is arranged to operate only in a vertical
position, does not comprise a piston, but is pro-
vided with means, on the one hand, for closing
its discharge opening at the end of the empty-
ing operation to avoid the admission of com-
pressed air Into the lubricating system and, on
the other hand, for cutting automatically the
communication with the atmosphere at the end
of the fllling of the container with oil drawn
from the lubricating system.

As can be seen from Figure 5, in this cmbodi-
ment the hot oil container 50 comprises, on the
side where the compressed air is admitted a float
51 guided in any suitable manner and attached
to a valve 82. This latter is adapted to close the
port 53 at the completion of the fllling of the
container with hot oil from the main lubricating
circult of the engine, the valve 28 communicat-
ing with the atmosphere then being open and
the compressed air valve 24 closed, as has been
explained above.

As soon as filling is complete the valve 28 is
closed.

The container being full can be left in place
in the case where thermally insulating means
has been provided to maintain the temperature
of the hot oil.

When the time for the oil to be used arrives it
is sufficient to open the compressed air valve
24 and the contents of the container will be de-
livercd to the crankshaft of the engine through
the pipe 23,

To prevent the admission, at the end of the
emptying of the container, of compressed alr into
the lubricating system, there is provided at the
~bottom of the container another valve arrange-
ment 54 having a float 55 adapted to close the
outlet port 56 at that moment. It is chvious
that the functions of closing these ports 53 and
56, opened in good time, could be fulfilled by two
valves attached to a single instead of to two
floats,

EMILE PIQUEREZ.



