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22 Claims. 
The present invention relates to air-cooling 

systems for motors and, more particularly, for 
motors of the star type such as are in commo 
use in aviation. 
One of the objects of the invention is to pro 

vide a cooling system operative to cool the differ 
ent parts of the cylinder walls in such a manner 
that the temperature of these Walls may be 
everywhere approximately maintained at the 
same value. 
A further object is to provide a cooling system 

preventing excessive cooling of the front parts 
of the cylinders where they come in contact with the air. ... 

Still further objects will appear in the course 
of the detailed description now to be given with 
reference to the accompanying drawings, in 
which: . . . . 

Figure 1 is a section taken on line - of 
Figure 2 (to be described) and showing one illus 
trative embodiment of the invention applied to 
an aviation motor; . . . . . 

Figure. 2 is a front elevation of the cooling system represented in Figure 1; 
Figure 3 represents, in a section taken on line 

3-3 of Figure 4 (to be described), a second pos 
sible form of the invention; 

Figure 4 is a front elevation of the assem 
shown in Figure 3 with certain parts removed; 

Figure 5 is a partial section taken on line 5-5 
of Figure 6 and showing a third form of the in vention; 
Figure 6 is a front elevation of the cooling sys 

ten illustrated in Figure 5 
removed; 

Figure 7 is a section taken on line 7-7 of Figure 6 and showing a detail; 
Figure 8 is a diagrammatic transverse section 

through a cylinder fitted with still another form 40' of cooling assembly; 
Figure 9 illustrates, in the s 

Figure 8, a modification of the latter; 
Figure 10 is a front elevation of the form of 

cooling systern shown in Figure 9; 
Figures 11 and 12 illustrate in the same man 

ner as Figures 9 and 10 still another modifica 
System represented in Fig 

bly 

with certain parts 

are lane aS 

tion of the cooling 
ure 8; . . 

Figure 13 represents, in transverse Section, a 
third modification of the cooling system illus trated in Figure 8. 
Figure 14 is a plan vie 

of a star type of aviation motor fitted with a 
stem similar to that shown in Figure 

w, partially in Section, 
cooling Sy 
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Figure 15 is a front elevation of the structure 

shown in Figure 14 with certain parts removed. 
Referring to Figures 1 and 2 of the drawings 

there is shown an assembly composed of the foll 
lowing elements: 
A cylindrical hood a enclosing a plurality of 

radially positioned cylinders b; a fixed front wall 
c having a plurality of diverging slots c0 formed 
therein, the walls of the slots being radial; a 
screen d mounted to slide inappropriate flanges 10 
formed on elements a or c and having a plu 
rality of slots formed therein corresponding in 
shape to openings co; a deflector or guard g bent 
to conform to the shape of cylinders b and cover 
ing the lower part thereof; an annular heating 15 
tube e communicating with the exhaust, ports 
of the various cylinders and positioned in front, 
and adjacent to the central portion, of element c; 
and a Bowden wire el operative to displace 
screen d and having its control extremity posi- 20 tioned adjacent the pilot. 
Assuming that orifices care positioned in line 

with cylinders b, inspection of the drawings will 
show that air impinging on the front portion of 
the cylinder is deflected away from the lower 25 
parts of the cylinders by screens g, thus ensuring a 
more effective cooling of the cylinder, heads. At 
the same time, since slots c and d are divergent, 
a greater volume of air strikes the cylinder heads 
than those portions situated below the latter. 30 Finally, the exhaust gases circulating in annular 
chambere serve to pre-heat the airflowing toward 
the motor adjacent guards or screens g. In order. 
to further increase the differential cooling be 
tween the cylinderheads and the rest of the cylin- 35 
ders, the propeller may be provided with a diver 
gent head f tending to direct the air radially, outward. 
From the foregoing, it will be seen that each 

cylinder, being cooled more effectively at One end 40 
than the other, tends to have a more nearly equal 
temperature throughout the length thereof. 
In the cooling system represented in Figures 3 

and 4, means are provided for ensuring the cool 
ing of both the back and front portions of each 45 
cylinder in such a manner that the temperature 
of these back and front portions, may also be 
maintained at approximately the same value, con 
trarily to what occurs in the motors of the Ordi 
nary type, in which the front portions are too 50 
much cooled. In this modification, openings c, 
instead of lying in line with the axes of the cylin 
ders, as in Figures 1 and 2, are positioned to lie 
between adjacent cylinders and the air flowing 
toward the motor is deflected around towards the 56 
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back portions of the cylinders by a series of bent 
sheet metal screens or deflectorsh provided with 
posterior radial exhaust ports, slots or openings 
h9. Inasmuch as openings ho increase in section 
radially, the cylinder heads will be cooled more 
than subjacent portions of the cylinders. 
The variant represented in Figures 5 and 6 

differs from the ones shown in Figs. 3 and 4 only 
in that posterior radial slots ho are eliminated 
and replaced by a plurality of triangular slots 
i0 positioned behind the cylinders and formed in 
a plate i co-acting with deflectors h to direct the 
air toward the backs of the cylinders. Here, 
annular exhaust e is placed behind, instead of in 
front, of the motor, but it is to be understood 
that it could, equally well, be mounted as shown 
in Figures 1 to 4. Preferably, openings iO are 
positioned peripherally so as to exert a differ 
ential cooling effect on the cylinder heads. Figs. 
5 and 6 also illustrate a modified form of front 
Screen capable of replacing those shown in Fig 
lures 1 to 4 wherein a first series of radial slots 
c in the casing are positioned in the manner 
shown in Figures 3 and 4 (in line with the spaces 
between adjacent cylinders) and are supplement 
ed by a series of slots clo positioned in line with 
Some portion of each cylinder. As shown in Fig. 
7 the opening co may be opened or closed by 
shifting the screen d with respect to the front 
wall c. The air projected backward by the pro 
peller is directed into the motor hood obliquely in 
the direction of the spaces between adjacent cyl 
indersthrough the slots'clo by means of deflectors 
Such as those indicated by the reference charac 
ters k and m in the screen and front Wall re. 
Spectively. This form of cooling assembly is fitted 
With a pair of opposed Bowden cables el permit 
ting rotation of screen d in either direction. 
Screen d is, of course, fitted with slots do coacting 

... with openings co and clo. 
The deflectors represented in Figures 3 to 7 need 

not take the particular form shown but 
replaced by equivalent structures. A. 

Figures 8 to 13 show a cooling system adapted 
for use on motor assemblies of any type what 
ever Such as, for example, those employed on 
motor cycles. 

In the cooling system shown in Figure 8, a 
sheet-metal guard g is placed in front of the 
cylinder and is flanked by a pair of postero-lat 
eral sheet-metal deflectors q, positioned so that 
air may enter laterally at C and D, flow posterior 
ly between cylinder b and deflectors q and dis 
charge posteriorly through an opening E. While 
this assembly acts to effectively, cool the sides 
and the back of the cylinder, its tendency is to 
diminish the cooling effect exerted on the front 
portions of the latter. 

If it be desired to increase the cooling effect 
on the front portion of the cylinder, a vertical slot 
(Figs. 9 and 10) go is provided laterally with re 
Spect to the axis of cylinder b and a deflector 
racts to direct the incoming air toward the sides 
of the cylinder. The air currents follow sub 
stantially the direction of the arrows in Fig 
ure 9 and the front portions of the cylinder are 
cooled Substantially to the same extent as the 
side and rear portions. In order to further as 
sure a flow of air behind deflector d around the 
front of the cylinder, a supplemental deflector 
q may be positioned inside port D so as to divide 
incoming air current between the sides and the 

...front of the cylinder. The assembly as shown in Figures 11 and 12 is 
substantially the same as that represented in Fig 

may be: 

2,004,040 
ures 9 and 10 except that a series of parallel slots 
g provided with oblique deflectors r are posi 
tioned across the whole front of the cylinder and 
a slidable sheet-metal screen s is mounted to move 
across any number of slots go desired (the mech 
anism for displacing screens is not shown but will 
be readily suggested by the screen operating de 
vices shown in Figures 1 to 7). 

In the modification illustrated in Figure 13, 
front Screen g is split into two sections gl and 
g? separated by an opening F. A screen ql serves 
to divert the incoming air to both sides of the 
cylinder. 
Figures 14 and 15 show a cooling system of 

the type represented in Figure 11 applied to the 
front of a star-shaped aviation motor assembly, 
the rear portion of the cylinders being cooled 
by an assembly of the type represented in Fig 
lures 5 and 6. The front shield c is in this case 
provided with a plurality of parallel slots go pro 
vided with deflectors r as in the arrangement 
shown in Figs. 11 and 12. Positioned in front of 
the shield c is a shields having fan shaped por 
tions. The shield S is movable about a central 
axis one way or the other by means of Bowden 
cables el so as to cover or close any number of the 
slots go as the operator may deem expedient. 
The invention is not to be taken as limited 

to the particular structures shown in any figure 
Of the drawings: thus, heating chamber e may be 
placed either in front or behind the motor as 
shown in Figures 1 and 2 or 5 and 6; rear deflec 
tors h in Figures 3 and 4 may replace assembly h, 
i in Figures 5 and 6 or 14 and 15 and vice versa; 
any One of the assemblies shown in Figures 8, 9 
and 10, 11 and 12 or 13 may be used interchange 
ably in whole or in part; the front portion of the 
Cooling system represented in Figure 14 may be 
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10 

30 

replaced by any one of those represented in Fig 
ures 8, 9 or 13 and the rear system by one of the 
type shown in Figure 3. - The phrase “level of the base of the cylinders' 
as used in some of the claims is intended to mean 
the level where the cylinder joins with the crank 
Case. 
Whatever be the manner chosen to practically 

put the invention into realization, it is clearly 

40 

understood that said invention permits of obtain 
ing, in every case, for the cylinder walls, a Sub 
stantially constant temperature in all points, 
and of avoiding that Said temperature may be 
lowered under a value for which condensation of 
the fuel in the oil would occur. 
What I claim is:- 
1. In combination with the cylinder of a motor, 

a screen positioned to intercept air flowing toward 
said cylinder and acting to deflect said air into 
the spaces situated on both sides of Said cylinder, 
a deflector positioned to receive the air deflected 
laterally by said screen and to direct said air 
toward the back of the cylinder, Said deflector 
and said screen having a free space formed there 
between permitting the entry of air, and an auxil 
iary deflector positioned to deflect the air enter- . 
ing through said free space toward the front 
and one side of said cylinder. 

2. In combination with the cylinder of a motor 
a screen positioned to intercept airflowing toward 
said cylinder and operative to deflect said. air 
into the spaces situated on both sides of said cyl 
inder, said screen having a slot formed therein 
and being provided with a deflector portion posi 
tioned in line with said slot and obliquely with 
respect to the screen surface. 

3. In combination with a motor assembly pro 
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vided with a pair of spaced cylinders and means 
for directing air against the front of said cylin 
ders, a fixed wall positioned in front of said cyl 
inders and having a first slot formed therein 
positioned to lie in line with the space between 
Said cylinders, said fixed wall having a Second 
slot formed therein positioned laterally with re 
Spect to said first slot and in line with a portion 
of one of said cylinders. w 

4. In combination with a motor assembly pro 
vided with a pair of spaced cylinders and means 
for directing cooling air against the front of said 
cylinders, a bent, fixed screen system positioned 
in front of Said cylinder and having a plurality 
of slots formed therein, means operative to cover 
said slots, and a deflector system positioned to 
enclose portions of the sides and the backs of 
each of Said cylinders, said deflector System hav 
ing openings formed therein permitting the dis 
charge of cooling air therethrough at a point 
situated behind said cylinders. 

5. In connection with an air cooled engine in 
cluding at least one cylinder, the combination of 
a screen positioned in front of said cylinder to 
prevent cold air from impinging on at least the 
lower portion of the surface of the front part of 
the cylinder normally to said surface, said screen 
including means to deflect air flowing toward said 
cylinder into the spaces on either side of said 
cylinder, and deflecting walls extending on either 
Side of and at the rear of said cylinder for direct 
ing said air substantially tangentially onto the 
rear part of Said cylinder. 
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6. In connection with an air cooled engine in 
cluding at least one cylinder, the combination of 
a screen positioned in front of said cylinder to 
prevent cold air from impinging on at least the 
lower portion of the surface of the front part of 
the cylinder normally to said surface, said screen 
including means to deflect airflowing toward said 
cylinder into the spaces on either side of said 
cylinder, and deflecting walls extending on either 
side of and at the rear of said cylinder, said walls 
being spaced apart so as to leave an outlet gap 
between them directly behind said cylinder, said walls directing said air substantially tangentially 
onto the rear part of said cylinder and allowing it to escape through said gap. 

7. In connection with an air cooled engine in 
cluding at least one cylinder, the combination of 
a screen provided with at least one slot posi 
tioned in front of said cylinder to prevent cold 
air from impinging on at least the lower por 
tion of the surface of the front part of the cyl 
inder normally to said surface, said screen in 
cluding means to deflect air flowing toward said 
cylinder into the spaces on either side of said 
cylinder, and deflecting walls extending on either 
side of and at the rear of said cylinder, said walls 
being spaced apart so as to leave between them 
an outlet gap behind said cylinder, said walls 
directing said air substantially tangentially onto 
the rear part of said cylinder and allowing it to escape through Said gap. . 

8. In connection with an air cooled engine in 
cluding at least one cylinder, the combination of 
a screen positioned in front of at least the lower. 
portion of said cylinder, said screen being pro 
vided with at least one slot, deflecting means lo 
cated behind said slot for preventing the air that 
passes therethrough from impinging against the 
front surface of said cylinder normally thereto, 
said screen including means to deflect the air 
flowing toward said cylinder into the spaces on 
either side thereof, and deflecting walls extending 

3 
on either side of and at the rear of said cylinder, 
said walls being spaced apart so as to leave an 
outlet gap between them directly behind said cyl 
inder, said walls directing said air Substantially 
tangentially onto the rear part of said cylinder 
and allowing it to escape in a backward direction through said gap. 

9. In connection with an air cooled engine in 
cluding at least one cylinder, the combination of 
a screen positioned in front of at least the lower 
portion of said cylinder, Said Screen being pro 
vided with a plurality of slots, deflecting means lo 
cated behind said slots for preventing the air that 
passes therethrough from impinging against the 
front surface of said cylinder normally thereto, 
said Screen including means to deflect the air 
flowing toward said cylinder into the spaces on 
either side of said cylinder, and deflecting walls 
extending on either side of and at the rear of said 
cylinder, said walls being spaced apart, so as to 
leave an outlet gap between them directly behind 
said cylinder, said walls directing said air Sub 
stantially tangentially onto the rear part of said 
cylinder and allowing it to escape through Said 
gap. 

10. In connection with an air cooled engine in 
cluding at least one cylinder, the combination of 
a screen positioned in front of at least the lower 
portion of said cylinder, said screen being provid 
ed with a plurality of slots, deflecting means lo 
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30 cated behind said slots for preventing the air that 
passes therethrough from impinging against the 
front surface of said cylinder normally thereto, 
said screen including means to deflect the air 
flowing toward said cylinder into the Spaces On 
either side of said cylinder, deflecting walls ex 
tending on either side of and at the rear of Said 
cylinder, said walls being spaced apart So as to 
leave an outlet gap between them directly behind 
said cylinder, said walls directing said air sub 
stantially tangentially onto the rear part of Said 40 
cylinder, and allowing it to escape through said . 
gap, and a deflecting element located on one side 
of said screen and between it and said cylinder to 
cause a portion of the air flowing past said side 
of said screen to flow between the front surface of 
said cylinder and said screen to the opposite side 
of said cylinder. --- 

11. In connection with an air cooled-engine in 
cluding a plurality of radial cylinders, the com 
bination of a stationary screen positioned in front 
of at least the lower portions of Said cylinders, 
said screen being provided with a plurality of 
apertures located in front of the spaces between 
said cylinders, deflecting means behind Said aper 
tures for directing the flow of air that passes 
therethrough substantially tangentially onto the 
rear parts of said cylinders, and rotary means, 
coaxially mounted with respect to said cylinders, 
for closing said apertures. 

12. In connection with an air cooled engine in 
cluding a plurality of radial cylinders, the com 
bination of a stationary screen positioned in front 
of at least the lower portions of said cylinders, said 
screen being provided with a plurality of aper 
tures located in front of the spaces between said 
cylinders, deflecting means behind said apertures 
for directing the streams of air that pass there 
through substantially tangentially onto the rear 
parts of said cylinders, a rotary shutter provided 
with apertures corresponding with those of said 
screen coaxially mounted adjacent to Said Screen 
and means for moving said shutter with respect to 
said screen, whereby the first mentioned aper 
tures can be opened or closed. 
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4. 
13. In connection with an air cooled engine in 

cluding a plurality of radial cylinders, the Com 
bination of a stationary Screen positioned in front 
of at least the lower portions of said cylinders, said 
Screen being provided with a plurality of aper 
tures located in front of the spaces between said 
cylinders respectively, a deflecting wall extending 
between said cylinders and to the rear thereof for 
directing the streams of air that pass through said 
apertures, substantially tangentially onto the rear 
parts of said cylinders, said deflecting wall being 
provided with outlet openings located directly be 
hind said cylinders for the escape of Said streams 
of air, a rotary shutter provided with apertures 
Corresponding with those of said Screen coaxially 
mounted in adjacent relation to said Screen, and 
means for moving said shutter with respect to 
Said Screen, whereby the first mentioned aper 
tures can be opened or closed. 

14. In connection with an air cooled engine. 
including a plurality of radial cylinders, the com 
bination of a stationary screen positioned in front 
of at least the lower portions of Said cylinders, 
said screen being provided with at least one ra 
dial slot in front of a portion of each cylinder 
and with a plurality of apertures located in front 
of the spaces between said cylinders respectively, 
a deflecting wall extending between said cylinders 
and to the rear thereof for directing the streams 
of air that pass through said apertures substan 
tially tangentially onto the rear parts of said 
cylinders, said deflecting wall being provided with 
Outlet openings located behind said cylinders for 
the escape of said streams of air, a rotary shut 
ter provided with apertures corresponding with 
those of said screen mounted coaxially with said 
screen in adjacent relation thereto, and Inears 
for moving said shutter with respect to said 
screen, whereby the first mentioned apertures can 
be opened or closed 

15. In connection with an air cooled engine in 
cluding a plurality of radial cylinders, the come 
bination of a stationary screen positioned in 
front of at least the lower portions of said cylin 
ders, said screen being provided with a plurality 
of radial slots in front of each cylinder and with 
a plurality of apertures located in front of the 
spaces between said cylinders respectively, a pill 
rality of deflectors carried by said screen behind 
said slots for directing the air flowing toward 
said cylinders obliquely onto the cylinders, a de 
flecting wall extending between said cylinders 
and to the rear thereof for directing the streams 
of air that pass through said apertures substan 
tially tangentially onto the rear parts of said 
cylinders, said deflecting wall being provided with 
outlet openings located directly behind said cyl 
inders.for the escape of said streams of air, a 
rotary shutter provided with apertures corre 
sponding with those of said screen mounted co 
axially with said screen in adjacent relation 
thereto, and means for moving said shutter with 
respect to said screen, whereby the first men 
tioned apertures can be opened and closed. 

16. In combination with the cylinder of a mo 
tor, a screen positioned to intercept air flowing 
toward said cylinder and acting to deflect said 
air into the Spaces situated on both sides of said 

2,004,040 
cylinder, said screen having a slot formed there 
in, and means Operative to cover said slot. 

17. In combination with an air cooled engine 
including a plurality of spaced radial cylinders, 
a stationary screen positioned in front of at least 
the lower portions of said cylinders, said screen 
being provided with a plurality of apertures lo 
cated in front of the spaces between said cyl 
inders and extending substantially to the level 
of the base of the cylinders and adapted to ad 
mit the cooling air in a substantially tangential 
direction against the Walls of the cylinders. 

18. In combination with an air cooled engine 
including a plurality of radial cylinders, a sta 
tionary screen positioned in front of at least the 
lower portions of said cylinders, said screen be 
ing provided with a plurality of apertures lo 
Cated in front of the Spaces between Said cylin 
ders and adapted to admit the cooling air in a 
Substantially tangential direction against the 
Walls of the cylinders, and means for regulating 
the air flow passing through said apertures. 

19. In combination with an air cooled engine 
including a plurality of radial cylinders, a sta 
tionary screen positioned in front of at least the 
lower portions of said-eylinders, said screen be 
ing provided with a plurality of apertures located 
in front of the spaces between said cylinders and 
adapted to admit the cooling airlin a substan 
tially tangential direction against the walls of the 
cylinders, and rotary means, coaxially mounted 
with respect to said cylinders, for regulating the 
airflow passing through said apertures. 

20. In combination with an air cooled engine 
including at least one cylinder, a screen posi 
tioned in front of said cylinder to prevent cold 
air from impinging on at least the lower portion 
of the surface of the front part of the cylinder, 
said screen being provided laterally of the cyl 
inder with means to admit the cooling air along 
the whole axis of the cylinder and in a direction 
transversely of the axis and substantially tan 
gential to the walls of the cylinder. 

21. In combination with an air cooled engin 
including at least one cylinder, a screen posi 
tioned in front of said cylinder to prevent cold 
air from impinging on at least the lower portion 
of the Surface of the front part of the cylinder, 
said screen being provided laterally of the cyl 
inder with means to admit the cooling air along 
the whole axis of the cylinder and in a direction 
transversely of the axis and substantially tan 
gential to the walls of the cylinder, and means 
for regulating the air flow admitted against the 
cylinder. 

22. In combination with an air cooled engine 
including a plurality of radial cylinders, the com 
bination of a stationary screen positioned in front 
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of at least the lower portions of said cylinders, 
said Screen being provided with a plurality of ap 
ertures located in front of the spaces between the 
cylinders and extending substantially to the level 
of the base of the cylinders, and deflecting means 
behind said apertures for directing the flow of 
air that passes therethrough substantially tan 
gentially onto the rear parts of the cylinders. 
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