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UNITED STATES PATENT office 
LUBRICATION OF AERo ANb oriei 

ENGINEs ' , , 

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

pecember 16, 1938, serial No. 346,2ii Application Dec -- 

- . . . 3. Claims. (C. 184-6) 
This invention relates to the lubrication of ' ' ' ', : , 

aero and other engines and has for its chief ob-, 
ject the provision of improvements in the lubrica 
tion of such engines when starting, particularly 
under conditions of low temperatures. 
In a general way the lubrication of aeroe 

is effected by means of a pump which 
from a reservoir and forces the oil into the cra 
shaft of the engine, the said reservoir being its 
fed by a so-called exhaust pump, which, dra 

oil; and then 
the cran 

ihe lubrigating pump; but the quan 
upply should be less than that of the 

ing the oil from the crankcase of the engine, El 
forces it through a radiator, the object of which 
is to ensure the cocling of the oil, to the reser- gine can begin to 9per teii 
voir. The first said pump, properly called the lu- engine then itselfcontributes to the heating blicating pump, is provided with a by-pass which 15 of the lubricating oil; it bein; understood that. 
opens at a predetermined pressure and, W he the auxiliary injection of hotoil can be very 
resistance to the lubricant flow and cons uently 
the pressure in the crankshaft, rises above the aforesaid pressure limit, discharges directly 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 

to the delivery of the pump which it then offers to Y. . . ; ; ; 
causes the operation of the said by-pass, so t, 
in the absence of any other arrange 
lubrication of the engine is inadequate, or 
certain. . . . . i as . . . . . . . . . . 
The only way of overcoming this drawback in 

practice has been to heat the oil in the feed reser 
voir of the lubricating pump either in situ, which 
is often inconvenient and is always a lengthy 
procedure, or in a separate vessel, which necessi. 
tates the provision of heating devices, some and Stoeg 9nine aeroplanet.Sel 
of which have no connection with the said reser- ously used to provide the pressure 
voir, the contents of which are completely trans the injection of the auxiliary flow of hot oil. 
ferred, while others of which are included in a it is also an object of the invent closed circuit starting from and returning to this apparatus for cafiying out 

i 

reservoir. comprising 
In all these cases the apparatus is expensive, 40 oil provided with a pistoli dividing it into two 

generally bulky, and in any case only permits of compartments of variable size, one of which, is . 
starting being effected after a lapse of sufficient connected to a solice of fluid inder pressure, 
time for the heating of the oil. It is an object while the other, córitaining the hot oil. is con of this invention to provi ... . . . . . . . . . . . . . . . . . . . . . a method f nected to tieinie of the crankshaft of thi ing the lubrication of engines of all t girie, jointly, with the discharge of the lubricat more particularly of aero engines, when starting ing pump, a non-return valve being provided in 
in cold weather, whereby these drawbacks are this discharge below the bypass to prevent any 
avoided. . . . . ... '" . . . . . . . . . " . . . possibility of the hot oil fiowing back towards 

the pump and towards the feed reservoir. 
it ". . . . . " ..., in a ...: ' ' '..... is . . . . . In st: 50 In an advantageous construction for cariying 

forth above, the 

This method consists essentially in delivering 
into the crankshaft, an auxiliary flow of hot oil - - - - 
additional to the main flow of oil from the lus out the improved process asset bricating pump, the said hot oil being under a pressure chamber of the gonfairief is pro 
pressure greater than the delivery pressure of the vided with means for connecting it with theat 
pump so that this hot oil passes into the crank mosphere, the operation of which insans, after 

- "r run.inra h is *s shaft forming eventually an annular stream 55 the emptying of the container when the engine is 

  

  

  

  

  



2 
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. 

0 

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 it can consist of a catalytic 
petrol heater. 

2,826,167 
cording to the invention comprises essentially a 
container f, preferably constructed of metal, 
which is provided with an internal sliding piston 
i which defines two compartments 2 and 3 one 
of which, f2, is connected to a source of air under 
pressure, such as a reservoir, while the other 3 
COntaining the hot, oil is connected to the inlet, 
of the internal passage of the crankshaft is 
of the engine, for example by means of the box 
is normally provided for the admission of the 
oil delivered by the lubricating pump l. 
In Figure 1, 3 indicates the feed reservoir of 

the said pump , which reservoir is itself fed 
by the pump 9, drawing from the crank case 22 
and discharging through the radiator 2 to reser 
voir 8. 
The container is connected to the Source of 

pressure air and to the crankshaft, for example 

This system 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 
casing capable of receiving the detached con 
tainer is provided. 
The heating means can in this last case have 

a lower heating power than in the aforesaid case. 
This last system can be arranged separate from 
the aircraft and this avoids the necessity 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 maintaining 
of the temperature for a relatively long time. It 
would be of advantage to arrange that this heat 
ing means should be able, when necessary, to 
furnish a greater 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 
said arrangements, a permanent supply of oil 
containers can be provided on the aerodi'One 
arranged in a heating and insulating casing. 
These would be used in accordance with require 
ments, the container which has just been removed 
being replaced each time by a full container, Such 
as that which would have been removed from the 
engine. . . . - 
The accompanying drawings show by Way of 

example a schematic arrangement of apparatus 
for carrying out the method according to the in 
vention, and the adaptation of this apparatus to 
a particular engine. In the drawings: 

Figure 1 shows the assembly diagrammatically 
in elevation and partly in section; 

Figure 2 shows.in vertical section an arrange 
ment for heating the container when removed 
from the apparatus; 

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

Figure 4 is a section along the line 6-4-4-4- 
of Figure 3, and . . 
Figure 5 is a vertical diagrammatic section of 

anotherform of container. . 
As can be seen from the drawings (Figure 1) 

the apparatus for carrying out the method ac 

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 ?e 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 contained 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 
cCuplings 25 and 26 having a valve opening auto 
matically under the action of the coupling. In 
this case a valve 27 included in the pipe 23 en 
ables the latter to be closed when the containe1 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 

40 

45 

50 

60 

70 

75 

25 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 26 having two dogs. 

In the above case where a removable container 
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 2 to 
the atmosphere for example by means of a valve 
28. - - 

When this is possible the installation can be 
Cornpleted by providing a check valve such as 29 
below the passage of the by-pass 3G of the pump 
f, the valve of which is indicated at 3. 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 oil 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 2 and 24 are opened, the valve 28 

being closed. The compressed air entering the 
container forces back the piston which by its 
movement gradually forces the hot oil from the 
compartment 3 into the pipe 23 and thence to 
the box 6 and the crankshaft 4-5. 
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 while 
fiquefying 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 conditions, be 
starter 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 oil supply, which is initially 
negligible, will increase rapidly owing to thead 
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, 

sat 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 coin 
pressed air, to ensure the automatic filling of 
the container with oil from the main lubricating 
system itself, which oil is consequently already 
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 ac 
cording to Figure 1 where the container is re 
movable, the valve 2 is closed and the con 
tainer is transferred to an insulating and heat 
ing apparatus such as that shown in Figure 2, 
arranged either on the craft, or on land. 
This apparatus comprises, for example, a cas 

ing 32 provided with a quick acting cover 33 and 
having an internal heat insulating lining 36 and 
heating means such as an asbestos-covered or 
otherwise insulated electrical resistance 35. An 
air space is left between this resistance 35 and 
the lining 34 while a connector 36 connects the 
supply of current to the resistance. The free in 
ternal space of the apparatus is adapted to re 
ceive the container f) 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, 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. 

pumps. 

3 
at its after extremity into a chamber 39 commu 
nicating by means of ports 49 with a casing 4. 
enclosing the operating gears of the various 
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 

0. 

of the lubricating pump which discharges into the 
axial passage 3 opening into the chamber 4 ; 42 
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 43 which connects it with 
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a passage 46 opening into the chamber 4 f. 
The apparatus Supplying hot oil is not repro 

duced in Figure 3 being similar to that of Fig 
lure 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 wtih means, on the one hand, for closing 
its discharge opening at the end of the emptying 
operation to avoid the admission of compressed 
air into the lubricating system and, on the other 
hand, for cutting automatically tine cornuni 
cation with the atmosphere at the end of the 
filling of the container with oil drawn from the 
lubricating system. - 
As can be seen from Figure 5, in this embodi 

ment the hot. oil container 50 comprises, on the 
side where the compressed air is admitted a float 
5 guided in any suitable manner and attached 
to a valve 52. This latter is adapted to close the 
port 53 at the completion of the filling of the 
container with hot oil from the main lubricat 
ing circuit of the engine, the valve 28 communi 
cating 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 
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, so 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 to 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, i5 indicates the . Crankshaft and 
41 its internal passage. The latter is in this 

60 

65 

70 

case supplied through a passage Within the 
pump operating shaft 38, which passage opens 75 

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 be fulfilled 
by two valves attached to a single float instead 
of to two floats. 
What I claim is: 
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 



4. 
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 
lubricated 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 gener 
ated by the oil pump after the oil in the lubri 
cating System is heated. 

5 

2,326,167 
erated by the oil pump after the oil in the lu 
bricating 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 connecting the lower part 
of said receptacle with said oil conduits, a source 

0. 

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 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 
lubricated 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 

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. 


