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3 Claims
This 1nvent1on relates to the lubrlcatmn of

aero and other engines and has for its chief ob--
Jject the provision of improvements in the lubrlca—

tion of such engines when startirg, artmularly
under conditions of low temperatures .

In a general way the Iubr ication of aero en glnes
is' eifected by means of a pump which is, fed
from a reserVOIr and forces the oil into the er ank-
shaft of the engine, the said reservoir bemg 1tself
fed by a so-called exhaust pump, which,.: ]
ing the- 011 from the | mankcase of the e ne,
forces it through a radiator, the object of Which
is to ensure the coehng of the oil,. to the reser-
voir: - 'The first said pump, pr operly called the‘ lu-
bricating pump, is provided with a by—pass which
opens at a predetermined pr essure and, Whenthe
res1stance to the lubricant ﬂow and consequ ently
the pressure in the crankshaft r1ses ‘above. the}
aforesaid pressure limit, dlscharges duectly 1nto
the engine crank case or returns the lubrlcant
to the inlet side of the pump ‘

When startmg in cold, Weather the 011 may be'
congealed in the crank case. The res1stance
which it then offers to the dehvery of the pump
causes the operation of the said by-pass; §o that;

in_the absencé of any other arrangement the ;

lubrlcatlon of the engine is inadequate . or un-’

certain,
The only Way of ovelcomlng th1s drawoack m

practice has been to heat the oil in the feed reser

voir of the lubncatmg pump elther in situ, Wl’uch v

is often inconvenieiit and is always a leng
procedure, orina separate Vessel , which
tates the provision of heatmg dev1ces some ruis
of which have no connection with the ‘said res.,r-
voir, the contents of Whlch are completely trans—
ferred; while others of Whmh are mcluded ‘in. a

closed circuit startlng from and returnmg to thls .

reservoir, .

In all these cases the apparatus 1s expenswe
generally bulky, and in any case only permlts of
starfing being efected after a lapse of suﬂiment‘
time for the heating of the oil. "It is an obj t
of this invention to prowde a method for ensur-
1ng the Iubrication of englnes of all types, but
more partxcularly of dero- engines, when startmg

in’ cold weather; Whereby these draWbacks are’”

avoided;

This method cons1sts essentlally 1n dehve 1ng
mto the crankshaft an’ aux111ary ﬂow of hot o1l
add1t1ona1 to the main flow of 011 from the s,

bricating pump, the said hot ‘oil be1ng under a

pressure greater than the dehvery pressule of the
pump 5o that this hot oil passes into the crank-
shaft forming eventually an - annular stream
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around & oré of ¢o ol and then passes direct
to-the’ dxscha1ge ports St the crankshaft, ensur:

D; f)ut ‘the qua
tity of tbe supply should be less than that ot the
latter

, j ing a pro-
onl, the engme lubrlcatlng \
cu1t 1tself dur1 g the unnmg of the eng”i e
ently at A rela
i Wlll 1n thls W

perature

] su" ‘e,‘
“the engine, that this re-

suartlng F'u th‘ '

nected 1o the D 'et of fie ankshaxt of the en-
girie, jointiy: with the dlscharge of the lubncat-
mg pump, a non-retuxn vaive eing p10v1ded }m
thls dxscharge below t' e by— 5- 10 plevent any

‘possibility of thé hot oil fiowing’ back towards

the pump and towards the feed reservoir.

“In an ddvantigesus constluctlon _for carzymg
out the, 1mproved process as set fo h above the
préssure chamber of the said’ contamer i F:
vided with means fo1 connectlng xt w1th the af- ’

mosphere the operauon of Whlch means after
55

the emptyihg 6f the conitainer when {he engme is
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running normally and after the lapse of a certain
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 tempera-
ture, the operation being effected preferably just
before the stopping of the engine. The piston in
the container can be omitted, in which case the
container 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 perma-
nent source of heat, which can be. sufficient
merely to compensate for the slow heat losses of
" the insulated system and the losses by conduction
along the pipes.
"This heat source can consist, for example, of
an electric resistance fed from the current supply

of the aircraft, or 1t can consist of .a catalytlc'

petrol heater.

This. systém can be further improved by the
adoption of means avoiding losses by conduction
along the pipes. To this end the container is
movably connected between two quickly detach-
able couplings, and an insulating and heating
casinig Capable of receiving the detached con-
tainer is provided.

The heating means can in this last case have
2 lower heating power than in the aforesaid case.
This' last system can be arranged separate from
the aircraft and ‘this avoids ‘the necessily of
using means on the craft, in particular the cur-
rent from the batteries.

Finally it is obvious that the power “of the
‘heating means can. ‘then be very much reduced, it
being understood that the thermally insulating
means can be arranged to ensure the maintaihing
of thé temperature for a relatively long time. I
would be of advantage to arrange that this heat-
“ing means should be able, when necessary, to

furnish a gr eater supply of heat which would only

be required when it is desired to effect the com-

plete initial heating of the- contents of the con-‘

tainer before putting it into use.

. Finally it follows that, in place of the afore-

sa1d arrangements a permanent supply of oil
containérs can be provided “on the. agrédrome
arranged in a heating and insulating casing.
These would be Uused in accordance with require-

mients, the container which has just been removed .

being replaced éach time by a full container, such
as that which would have been rennoved from the
engine.

The accompaﬁymg ‘drawings show by way - of
example a schematic arrangement of apnaratus
for carrying out the method according to the in-
vention, and the adaptatlon of this apparatus to
a partlcular engine. In'the drawings:

Figure 1 shows the assembly dlagrammatmally
in elevation and partly in sectlon

Figure 2 shows.in vertical ‘section an arrange-
ment for heating the container When removed
from the apparatus,

Figure 3 is a partial longitudinal sectlon of a:
paltlcular engine to wh1ch t‘le apparatus is ap-

plied;

Figure 4 is a sectlon along the lme 4—-—4—-—4——4——-
-of Figure 3, and . -

Figure 5 is a vertical diagrammatic sectlon of
another form of contamer

As can be seen from the dlawmgs (Flgure 1
the apparatus for carrymg out the method ac-
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cording to the invention comprises essentially &
container (0, preferably constructed of metal,
which is provided with an internal sliding piston
{1 which defines two compartments {2 and 13 one
of which, i2, is connected to a scurce of air under
pressure, such as a reservoir, while the other {8
containing the hot oil is connected to the inlet
of the mtelnal passage {4 of the crankshaft {5
of the engine, for example by means of the box
{8 normally *orov1ded for the admissicti of the

“oil delivered by the lubricating pump (7.

In Figure 1, 18 indicates the feed reservoir of
the said pump 17, which reservoir is itself fed
by the pump 18, drawing from the crank case 28
and discharging through the radiator 21 to reser-
voir 18.

The container 18 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 pres-
sure to be permitted or prevented at will.

The container {8 can be permanently connect-
ed between the pipes 22 and 23. In this case
it would be surrounded in place by some suitable
source of heat, itself preferably c¢ontained in an
insulated casing. ) :

In the preferred embodiment of Figure 1 the
container is removably connected between the
two pipes, for example by means of quick action
couplings 25 and 26 having a valve opening auto-
matically under the action of the coupling. In
this case a vaive 27 included in the pipe £3 en-
ables the latter to be closed when the container is
not in place. In the drawings (Figure 1) the con~
tainer is shown as being detached from the pipe

" 23 solely for the purpose of showing the coupling
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28 more clearly.  To avoid all error in connecting
up it is advantageous to provide two types of
coupling, the one' 25 having three coupling dogs
and the other 28 having two dogs.

In the above ¢ase where a removable ccntainer
is used it is obvious that it could be refilled out-
side the apparatus by suitable means, but as has
been said this operation is advantageously per-
formed by refilling the container in place, when
it has fulfilled its purpose, by means of the lubri-
cating pump itself. For this it will suffice to pro-
vide means for connecting the compartment 12 to
the atmosphere for example by means of a valve
28.

When this ‘is posmbln the installation can be
completed by providing a check valve such as 28
below the passage of the by-pass 28 of the pump
{7, the valve of which is indicated at 8. This is
to avoid any flow of the hot oil 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 due to its high .
pressure the possibility of a back flow towards
the pump is very unlikely. ’

‘In these conditions, assuming the container to

"be full of hot oil and in place in the apparatus,

the operation is as follows: .
The valves 21 and 24 are opened, the valve 28

. being closed. The compressed air entering the

container forces back the piston {1 which by its
movement gradually forces the hot cil from the
corpartment 12 into the pipe 23 and thence to
the box {6 and the crankshaft 14—I{8,

Although the crankshaft may be full of cold
congealed oil, it will be clearly understood that
the injected oil will find a passage around the
core of cold oil and will advance in the form of
an annular stream around this core. Thus whlle'
11quefy1ng the cold oil it will -pass directly to the
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delivery ports of the crankshaft so that lubrica-

tion of the engine will begin, it being -ensured -

that the latter can, under these -conditiens,- be
starter at the same time as the injection of hot
0il or some moments after the beginning -of ‘this
dnjection. L : TR T

Henee the fluidity, and consequently the rate
of flow, of the main oil supply, 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 lu-
brication. The capacity of the container and
the rate of flow of hot oil will naturally be ad-
Justed 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
cemmunicating with the atmosphere, after hav-
JAng closed the valve 24 to avoid any loss of com-
pressed air, to ensure the autematic filling of
the container with cil from the main lubricating
system itself, which oil is’ consequently already
at.a relatively high temperature. - L
In order to have this reserve when a fresh
start is made it will, in practice; suffice to main-
tain the tempersture of the' il of.to increase
it slightly. To do this, in the etmbodiment ac-
cording to Figure 1 where the container is fe-
movable,  the valve 27 is closed and the con-
tainer is transferred to an insulating and heat-
ing ‘apparatus such as that shown in Fisure 2,
arranged either on the craft, or on land,

This apparatus comprises, for example, a cas-
ing 32 provided with a quick acting cover 28 and
having an internal heat insulating lining 34 and
heating meanhs such as an asbestos-covered or
otherwise insulated electrical resistance 85. An
air space is left between this resistance 25 and
the lining 34 while a connector 85 connects the
supply of current to the resistance.  The free in-
ternal space of the apparatus is adgpted to re-
ceive the container 10 to which are attached enly
the two coupling elements. o

The heating capacity of the resistance 35, or
of any other hsating means which may be em-
ployed: can be a minimum, even less than in the
_case where the heating is effected on board the
aeroplane, owing to the fact that the losses by
conduction along the pipes are avoided. It is
desirable, nevertheless, for.it to be sufficient to
effect, in time, the entire heating cf the contents
of the container, which would 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 rheostat or the
equivalent.
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-at its after extremity into a chamber 29 commu-
Dicating by means of ports 48 with'a casing 4
«enclosing -the . operating gears of the various
pumps. . N

In Figure 4 the chamber 38 is shown as & 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
axlal'passage 48 opening into the chamber 41; §2
indicates the by-pass valve of this pump.
~'The injection of the auxiliary stream of. fiot
oil takes :place through the conduit 23! which
is identical to the conduit 28 of Figure 1. This
‘conduit ends’in a ‘pipe §5 which connects it with
& passage 16 opening into the chamber 4,

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

. "The apparatus described above can ‘natiirally
operate in any position. . .

- In the embodimetnit 6f Figure 5 the container, -
which is arranged to operalte only in z vertical )

‘position, doés not comprise a piston, but is pro-

vided wtih means, on the one hand, for closing
1its discharge opening at the end of ths emptying

‘operation to aveid the admission of compressed

air into the lubricating system and, ¢n the othier
hand, for -cutting automatically the commuyni=

‘cation with the atmosphere at the end of the

filling' of the container with oil drawn from the
lubricating system. - .

As can bé. seen from Figiure 5, in this embodi-
ment the hot. oit container 50 comprises; on the

side where the compressed 2ii' is admitted a float

51 guided in' any suitable manner and attached
to a valve 52. This lattef is adapted to close the
port 33 at the completion of the filling of the
container with hot oil from the main lupricat-
ing circuit of the engine, the valve 28 communi-
cating with the atmosphere then being open and
the compressed air valve 24 closed, -as hag been
explained above.

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

The container being full can be Isft 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 sufiicient to open the compressed air valve

24 and the contents of the container will be de-

livered 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 air

- .Into the lubricating system, there is provided at

It will be understood also that, in place of an -

arrangement of a single container such as that
of Figure 2, a number of such containers could
be provided, with a casing having a number of
compartments, s0 as to provide a reserve of con~
tainers which are used as required, each con-

tainer, as removed, being replaced by a ' full con-

tainer such-as that just being replaced on the

aeroplane. -
_ Figures 3 'and 4 show a modified adaptation of

the apparatus o a particular engine, which is

only distinguished from the preceding arrange-
ment by the fact that in this case there is'no
check valve 29.

In Figure 3, i8! indicates the:crankshafi and
14! its internal passage.  The latter is in this
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case supplied through a passage 81 within the

pump operating shaft 38, which passage opens

5

the -bottom ‘of the container another valve ar-
rangement 54 having a float 55 adapted to close
the outlet port 56 at that moment. It is obvious
that the functions of closing these ports 53 and
56, opened at the Proper times, could he fulfilled
by two valves attached to g single float instead
of to.two floats.

What I claim is; g .

1. In a lubricating system for engines having
an oil pump and oil conduits connected with a
crankshaft to be lubricated, a receptacle for hot
oil, auxiliary means for heating the oil in said
receptacle, said receptacle having an oil cham-
ber and a compressed- gas chamber, means for
connecting said oil chamber with said oil con-
duits, a source of compressed gas, means con-
necting the gas chamber of said receptacle with
said ‘source-of compressed gas, means for open-
ing the connection with- the compressed gas
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source, whereby, before the engine starts, the
oil in the oil chamber can be placed under higher
pressure than the pressure produced by the’ oil
pump so as to force the oil to the parts to be
Jubricated under pressure sufficiently  high to
overcome the resistance set up by congealed oil in
the conduits, means for shutting off said com-

pressed air, and means for opening said gas’

ghamber to the atmosphere to allow hot oil to
enter the oil chamber under the pressure gener-
ated by the oil pump after the oil in the lubri-
cating system is heated. :

&
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erated by the oil pump after the oil in the lu-
pricating system is heated.

3. In-a lubricating system for engines having
an oil pump and oil conduits connected with a
crankshaft to be lubricated, a receptacle for hot
oil, auxiliary means for heating the oil in said
receptacle, means for connécting the lower part

- of said receptacle with-said oil cenduits, a source

10

2. In a lubricating system for engines having -

an oil pump and oil conduits connected with a
crankshaft to be lubricated, a receptacle for hot
oil, auxiliary means for heating the oil in said
receptacle, said receptacle having a reciprocable
piston dividing the inner space thereof into an
oil chamber and a compressed gas chamber,
means for connecting said oil chamber with said
oil conduits, a source of compressed gas, means
. connecting the gas chamber of said receptacle
with said source of compressed gas, means for
. opening the connection with the compressed gas
source, whereby, before the engine starts, the oil
in the cil chamber can be placed under higher
pressure than the pressure produced by the oil
pump so as to force the oil to the parts to be
Jubricated under pressure sufficiently high to
overcome the resistance set up by congealed oil
in the conduits, means for shutting off said com-
pressed air, and means for opening said gas
chamber to the atmosphere to allow hot oil to

enter the oil chamber under the pressure gen- -

15

20

30

of compressed-gas, means connecting the upper
part of ‘said receptacle with said source of com-
pressed gas, means for opening the connection
with the compressed gas source, whereby, before
the engine starts, the oil in the receptacle can
be placed under higher pressure than the pres-
sure produced by the oil pump so as to force the
oil to the parts to be lubricated under pressure
sufficiently high to overcome the resistance set
up by congealed oil in the conduits, means for
shutting off said compressed air, means for open-
ing the upper part of the receptacle to the at-
mosphere to allow hot oil to enter the receptacle
under the pressure generated by the oil pump
after the oil in the lubricating system is heated,
a float in the upper end of said chamber having
a valve for closing off the connection with the
gas source and atmosphere when the receptacle
is substantially full of oil, and a second float lo-
cated at the bottom end of said receptacle and
having a valve for closing off the connection with
the oil conduits of the system when the chamber
is substantially emptied of oil to prevent gas from
passing from said receptacle into said conduits.

EMILE PIQUEREZ.



