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7 Claims. (C. 123-196) 
Piston engines for automobiles have undergone only 

very Small changes, in their general structure, during the 
last decades. Engines having vertical cylinders or cylin 
ders inclined on the vertical, generally comprise, at their 
upper part, a cylinder-head and a cylinder-block, and at 
their lower part, a deep casing which is used as an oil 
Sump. In said casing, the oil is sucked up through a filter 
or rose and a pipe by means of a pump, located in the 
Sump. This arrangement considerably increases the height 
of the engine and necessitates the use of high bonnets or 
hoods. 

However, for reasons of speed and economy, the 
present tendencies in automobile construction are to make 
the bonnets or hoods for vehicles very low, the center of 
gravity thereof being lower than older vehicles. It there 
fore results that the actual engine is particularly unsuit 
able for a design of this kind, because it is very difficult 
to house Such an engine vertically under a low bonnet or 
hood. 

In the case of a vehicle, the engine of which is located 
at the front, with the rear wheels driving, there has al 
ready been proposed an engine with a shaft inclined to 
the horizontal and a transmission shaft in a plurality of 
sections and connected by universal joints, which enable 
a sufficient height to be maintained from the ground, but 
nonetheless having a low bonnet. However, this solution 
is complicated and necessitates the use of mechanical 
parts which are delicate and costly. 
An engine according to the invention has a minimum 

height, enabling it to be used on vehicles which 
need such low-built engines. The invention thus con 
sists in an internal combustion engine, particularly 
for a motor vehicle, comprising a dry casing into 
which lubricating oil is returned by a recuperation 
pump and into a separate reservoir, which feeds a lubri 
cating pump for distributing the oil in the engine, wherein 
a shallow lower casing for the engine, forming a sump for 
recuperating oil and comprising a dry sump which is 
connected firstly to a reservoir constituted by a cavity 
formed in a side part of the engine cylinder block, said 
cavity having at least one wall, common with the external 
wall of the engine cylinder water jacket, and by a casing 
closing off said cavity, on which it is fixed in a sealed 
manner, and, secondly, to two pumps for oil recuperation 
and lubrication, respectively, said pumps being located 
beneath the reservoir, in a housing of the cylinder block. 

This arrangement, wherein a low deep sump, is replaced 
by a flat casing forming a shallow sump, enables the 
height of the engine to be reduced without modifying 
other parts, such as the cylinder block and the cylinder 
head. 

It therefore results that the position of the crank shaft 
may be lowered in respect to the chassis, by keeping a 
sufficient guard from the ground so that a one-piece trans 
mission shaft may operate the differential, even in a vehi 
cle with a low-built bonnet or hood. It will be apparent 
that advantages will also be inherent for front or rear 
drive vehicles with the engine located at the rear of the 
vehicle. 
On the other hand, if the lower casing is flat, it facili 

tates the positioning of the steering and Suspension mem 
bers. 
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The position of the oil reservoir also presents a certain 

number of advantages, and particularly, in that at least 
one of its walls is in contact with the water jacket of the 
engine, and ensures a rapid heating of the oil which is 
maintained at the temperature of the water in the jacket 
by thermal conductivity with the wall of the water jacket, 
which may include fins to increase the contact area. The 
sump is under load on the lubricating pump and thus en 
ables an instantaneous starting of said latter during the 
first revolutions of the engine after starting. The result is 
also a reduction of air bubbles in the oil sucked up by the 
pumps, contrary to that which is produced in the devices 
where the pump is located above the oil level, and in 
which there exists a certain aspiration height above the 
oil sump, located at the lower part of the engine. For 
further reducing the tendency toward emulsification, a 
pressure limiting valve may have an outlet located within 
the reservoir and guide back the oil which is only slightly 
charged with air, below the level of the sump. This valve 
which is located below the oil level, enables a column 
of oil under load to be available therein, by an aperture 
of the spring stop button, and by suitably dimensioning 
this aperture, the movements of the ball bearing may be 
damped and a racing and knocking of the valve seat may 
be avoided. 

Finally, the oil which remains only for a short time in 
the crank-case, has only a limited contact with the engine 
gases which enter into the crank-case, and consequently 
it dissolves less of said gases than the engines with a 
reserve of oil in the casing. 
Another advantage which results from using a separate 

oil reservoir or sump, is that the dipstick may be dis 
pensed with, and replaced by a transparent window on the 
body of the reservoir or sump which enables the level of 
the oil therein to be seen immediately. 

Other characteristics of the invention will become more 
apparent from the following description of one embodi 
ment given by way of example, with reference to the ac 
companying drawings, in which: 
FIGURE 1 shows a view of the whole of the engine in 

side elevation; 
FIGURE 2 shows a vertical section along the line 

II-II of FIGURE 1: 
FIGURE 3 shows a view in frontal elevation of the 

engine showing the arrangement of the various parts, 
FIGURE 4 shows a section along the line IV-IV of 

FIGURE 2, and 
FIGURE 5 shows a section along the line V-V of 

FIGURE 2, 
Referring to the drawings, the engine assembly as 

shown in FIGURE 1 is constituted by a cylinder-head 1 
which is secured to a cylinder block 2, these two ele 
ments having the same size as those of hitherto-known 
engines. To the lower part of the cylinder block, there 
is secured a casing 3, fixed by one of its edges 4, aper 
tured to form a strap or member. The casing 3, whose 
base is flat over most of its surface, has on its periphery 
a sloping wall 5, facilitating the flow of the oil and join 
ing to the flat base, in order to constitute a shallow sump, 
which recuperates the oil coming from the engine, and 
Supplies a dry Sump 6 located along one of the edges 
of the casing 3 (FIGURES 1 and 2). 
On one of the side walls of the cylinder block 2, is 

arranged a reservoir 7, constituted by a cavity formed 
during casting of the cylinder block, and by a casing 8 
fitted with a filling spout 9 and a transparent window 
10, for ascertaining the level of oil (FIGURE 2). The 
casing 8 has a flange 11, apertured to form a strap or 
member, which is fixed to a flange 12 on the edge of the 
reservoir 7, by means of bolts 13 with the interposition 
of a sealing joint. 
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On the lower part of the cylinder block 2 beneath the 
reservoir 7, a mounting 14 has two end plates 5, 16 and 
a separating plate 17 which define two pump bodies, one 
of which is fitted with a pair of gears 18, 19 for the re 
cuperation pump, and the other with a pair of gears 20, 
21 for the lubricating pump (FIGURES 2 and 4). A 
shaft 22, on which the gears 18 and 20 are fixed, forms 
a driving shaft for the two pumps and for the distributor 
23, by means of a pinion 24 attached to one of the ends 
of the shaft 22. The shaft 22 is driven at the other end 
by means of a pinion 25, engaging with an endless screw 
26, fixed to a shaft 27 which receives its movement from 
a toothed pinion 28, fixed to the shaft and from a notched 
belt 29 driven by a toothed pinion 30 secured to the 
crank shaft of the engine (FIGURES 3 and 5). The 
notched belt 29 also controls the rotation of a toothed 
pinion 31 on the cam shaft located on the cylinder-head. 
The shaft 27, the end opposite the endless screw 26 of 
which is formed so as to constitute a grooved pulley 32, 
receives a V belt 33 which drives the fan and the water 
pump by means of a pulley 34 and also drives the dy 
namo by a pulley 35. 
The lubrication of the engine is thus effected in the 

following manner: a pipe 36 dips into the dry sump 6, 
said pipe being secured to the lower part of the cylinder 
block by means of bolts 37, and whose outlet is located 
below the level 38 of the oil recuperated at the outlet 
of the engine (FIGURE 2). The oil sucked up by the 
pipe 36 is directed by a conduit 39 to a suction aperture 
40 of the recuperation gear pump 18, 19 whence it is 
returned by a conduit 41 and a tube 42 carried by the 
pump body, into the oil sump 7 (FIGURES 2 and 4). 

In the reservoir 7, one of the walls 43 of which is 
constituted by the external wall of the water jacket of 
the cylinder block 2, the oil is rapidly heated and is main 
tained at the temperature of the water in the jacket. 
This wall 43 may, if desired, have fins to increase the 
contact area between the wall and on one hand the wa 
ter, and on the other hand the oil. The oil contained in 
the reservoir 7 is under load, by a cavity 44, cast as an 
extension of the reservoir 7, a filter 45 and a conduit 46, 
on the aspiration aperture of the lubricating gear pump 
20, 21 which returns the oil under pressure by the con 
duit 47. 

This conduit 47 is in communication on one side with a 
pressure-limiting valve which in this embodiment com 
prises a ball-bearing 48 held under the action of a spring 
49 by a screwed stop button 50. However, it will be ap 
parent that any other known type of valve could be 
used. An outlet 51 of said valve opens into the oil sump 
just below the oil level. Above the button 50 there is 
an aperture 52 which enables the column of oil of the 
Sump to be under load on the valve, and appropriate di 
mensioning of said aperture 52 will produce damping of 
the movements of the ball bearing and avoid racing and 
the knocking on the valve seat. 
The conduit 47 is also in communication with a groove 

53 in the shaft 27 which directs the oil at a regulated 
preSSure in a central tube 54 fixed in a chamber in the 
shaft 27 (FIGURE 5). The oil is thus returned into the 
central tube 54 which opens into a centrifugal purifier 
constituted by a chamber 55 shaped to the end of a shaft 
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4. 
27 and closed by a bolted cover 56, a deflector 57 in the 
form of a cupel fixed on the central tube 54, and radial 
ribs 58. At the outlet of the purifier, the oil is directed 
into the annular space 59 arranged between the central 
tube 54 and the chamber made in the shaft 27, towards 
the groove 69 of the shaft 27 which communicates with 
the ramp 6 for generally supplying the engine with puri 
fied oil and at a regulated pressure. 

After passing through the various members of the en 
gine to be lubricated, the oil returns into the lower cas 
ing 3 and into the dry sump 6, where it it sucked up 
again for recirculation as hereinabove described. 

I claim: 
1. An internal combustion engine comprising a cylin 

der block, a water jacket, a dry casing secured to and 
below said cylinder block, a separate oil reservoir, a 
recuperation pump for taking oil from said dry casing 
and directing it into said reservoir, a lubrication pump 
for distributing oil to said engine from said reservoir, 
Said dry casing forming a dry Sump for lubricating oil and 
Said separate reservoir being constituted by a cavity in 
a side of said cylinder block, said cavity having at least 
one Wall common with said water jacket, and also by a 
casing Sealing said cavity and connected thereto by a 
Sealing joint, means for connecting said dry sump to 
said cavity, means for connecting said cavity to said re 
cuperation and lubricating pumps, and a mounting in 
Said cylinder in which said pumps are housed. 

2. An internal combustion engine as set forth in claim 
1 wherein said wall common to said separate reservoir 
and said water jacket includes heat-exchanging fins. 

3. An internal combustion engine as set forth in claim 
1, wherein Said separate reservoir is located above the 
oil lubricating and recuperation pumps. 

4. An internal combustion engine as set forth in claim 
1, wherein said separate reservoir has an inspection 
Window in a wall thereof, for inspecting the oil level 
therein. 

5. An internal combustion engine as set forth in claim 
1 and comprising further, a pressure-limiting valve ar 
ranged at the outlet side of said lubricating pump, said 
Valve having an aperture for damping thereof. 

6. An internal combustion engine as set forth in claim 
5, wherein said pressure-limiting valve is constituted by 
a spring-loaded ball-bearing. 

7. An internal combustion engine as set forth in claim 
1 comprising further a drive shaft for said pumps, an 
assembly of a circular chamber in said drive shaft, a de 
flector in the form of a cupel and radial ribs in said cir 
cular chamber, said assembly constituting a centrifugal 
oil purifier. 
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