PUBLISHED R. RAMSHORN . Serial No.
CONTROLLABLE COWLING FOR AIR-COOLED
MAY 11, 1943, INTERNAL CONBUSTION ENGINES 326,141
Filed March 27, 1940
BY A. P. O.

fl

—— v o o

INVENTOR:
SOLNHARD FRAMSHORN

Y g oeelq
A s Goonnn L.

ATTORYEYS



Published May 11, 1943

Serial No. 326,141

ALIEN PROPERTY CUSTODIAN

CONTROLLABLE

COWLING

FOR AIR-

COOLED INTERNAL COMBUSTION EN-

GINES

Reinhard Ramshorn, Munich/ Gm‘felﬁng. Ger-
many; vested in the Alien Property Custodian

Application filed March 27, 1940

It is known to use e. g. for radlal engines an
annular element arranged slidably in the direc-
tlon of axis on the engine cowling or spreading
flaps arranged circumferentially on the cowling
for the purpose of controlling the cross-sectional
area of the air—resp. gas outlet.

Regulating devices of the above type, however,
in connection with the construction of the baffes
have the great disadvantage that they permit
an eflux of the air resp. exhaust gases in a direc-
tion including an oblique angle with the direction
of flow pessing outside the cowling, so that en-~
largement and eddying of the boundary layer
takes place, which forcibly causes an ihcrease of
the profile drag. When utilising spreading flaps
the increase of this drag is most striking. A fur-
ther circumstance of an unfavourable effect is
that by varying the outlet cross-sectionsl area si-
multaneously the control of the air quantity is ef-
fected and thus up to now mostly it was not pos-
sible to equalise velocity and pressure of air resp.
gases to the conditions prevailing in the atmos-
phere, so that always a difference in velocity resp.
pressure of a varylng amount exists thus still in-
creasing the above mentioned unfavourable ef-
fects.

In order to obviate these disadvantages ac-
cording to the Invention it has been proposed to
control the quantity of air not by regulating the
outlet cross-sectional area but at another point
e. g. at the air Inlet of the englne cowlng, e. g.
by a control device consisting of a cap of the like
movable in the direction of travel and to provide
an eventually annular outlet passage or several
outlet passages of dlffuser type extending ap-
proximately parallel to the longitudinal axis of
the engine and arranged st the periphery of the
nacelle resp. of the fuselage of an aircraft resp.
vehicle, one wall of sald outlet passages repre-
senting the wall of the nacelle resp. of the fuse-
lage whilst the other wall is formed by an an-
nular element or the like, slidable in the direction
of the langitudinal axis and eventually subdi-
vided resp. provided with recesses.

By the proposal according to the invention it
is possible to provide an effux of the escaping
gases—the word gases taken in a general sense—
in the direction of flow of the outer air and in
any case to choose the length of the diffuser-like
pagsages and the cross-sectional area of the out-
let conditioned therethrough, by displacing the
annular element resp, the parts thereof so that
the amount of velocity resp. of pressure of the
gases escaping from the pessages Is equal resp,
approximately equal to the corresponding
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amounts of the atmosphere passing along the
passages in order to avold by equalising the ve-
loclitles resp. pressures any kind of Increase in
drag to a far extent. Of course it 15 also possible
in order to accelerate the houndary layer flowing
over the adjacent fuselage par resp. in order to
originate an additional propelling force to permit
the gases to flow out with a higher velocity.

A great advantage according to the invention is
to arrange the annular element resp. 1ts corre-
sponding control member possibly In extension of
the nacelle—resp. fuselage wall or of the engine
cowling inserted seen In the direction of travel in
advance thereof and to effect the regulation of the
length of the passages resp. of the outlet cross-
section or cross-sectlons by displacing the cor-
responding control memher and to determine the
diffuser-like enlargement of the passage cross-
sectional area in the direction of flow of the gases
only by correspondingly dimensioning of the di-
ameter resp, cross-sectional area of the nacelle
resp. of the fuselage.

With regard to the course of flow it can further
be of advantage to gradually enlarge again the
above mentioned diameter resp. cross-sectional
area in the direction of flow, taking regard how-
ever to an aerodynamically favourable form, and
that e. g. to an amount corresponding to the di-
mensions of the annular element, so that the
original cross-sectlonal areas can be obtained not
only for reasons of space but at the same time
an acceleration of the boundary layer and an
equalisation of the differences eventually still ex-
isting, with regard to velocity resp. the direction
of flow takes place.

A far-reaching equalisation of this magnitudes
is realised according to the Invention already
within the fairing parts through the circumstance
that the gases are forced to flow from the col-
lecting space behind the cylinders first through a
contraction constituted between the nacelle or
the fuselage and the annular element resp. the
wall in advance thereof, before reaching the dif-
fuser-like passage resp. pessages In which the ac-
celeration 1s followed by a retardation of veloecity
to the already abovementioned amount adjust-
able by the displacement of the annular element,
takes place. .

For regulating the length of the passages resp.
the effective area of the outlet cross-section and
thus the outflow veloclty resp. the pressure of
the gases the annylar element resp. its corre-
sponding parts are used ag it appears from the
above, The adjustment of the latter can be ef-
fected manually or automatically by a control
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device operating in response to the relative veloc-
ity and/or the pressure difference between the
gases leaving the passages and the atmosphere
and eventually in accordance with the regula-
tion of the air inlet.

In an advantageous manner two stem tubes
can be used for this purpose one of which being
arranged within the passage to be controlled and
the other exposed to the atmosphere. These
tubes are connected with the part in question
to be controlled in case of need by inserting a
servo-motor in such a manner that an occurring
difference in veloeity resp. pressure will adjust
this part in such a sense that the difference be-
comes zero or approximately zero as owing to
the difference in temperature an exact equallsing
of velocitles and pressures cannot be obtained.

As a matter of course for increasing the pro-
pelling force the regulation can be effected also
in such a manner that a predetermined adjust-
able difference is maintained.

Fyrther It appears to be advantageous espe-
cially for accelerating and stralghtening the air
delivered from the englne and flowing to the
passages to arrange a device comprising a nozzle
and/or an adjacent diffuser connected to the gut-
let openings of the cylinder, which device per-
mits the exhsust gases delivered from the engine
to enter approximately in the direction of flow
of the atmosphere into the space between engine
and outlet passages at a velocity greater than
that of the air dellvered to the passages.

Further advantageous particularg are described
in the following:

The drawing shows the ohject of the inventlon
by one form of embodiment, representing an en-
gine cowling In longitudinal section.

The engine cowling serving for fairing the cyl-
inder star | Is subdivided and consisting of a
stationary part 2 and a part 4 rotating with the
propeller 3. On the propeller hub § is arranged
a cap 8 slidable in the direction of axis T for
controlling the cross-sectional area of the annu-
lar air condult 6 to the englne | is arranged,
which-cap has the advantage to reduce the pro-
file drag caused by the inflow of air In any case
to the smallest possible degree,

The alr entering through the conduit 6 serves
as usually partly to charge and partly, i. e. the
remaining part, to cocl the engine . The latter
part reaches, after flowing over the cylinder star
I, the collecting space 8 behind the eylinders,
in which space the junction with the exhaust
gases takes place, which for straightening their
stream lines, for equalising the differences in ve-
locity, and for conforming their velocity to that
of the coolilng air have flown through a device
connected to the outlet openings of the engine
¢, each device comprising g nozzle 10 and a dif-
fuser [1., If in this caese the outilow veloclty
of the gaseés Is chosen In a manner known per
se greater than that of the ailr, the output of
the fan 12 resp. of its corresponding device can
be reduced or completely saved.

The air stralghtened and accelerated ag above
described is submitted to a further gceeleration
first when entering the annuiar passages 13
shaped according to the Invention, 1. e. when
flowing through the nozzle-like contraction at
14 and 1s then brought In the diffuser-like pert
15 of the annular passage (3 to the velocity resp.
pressure of the air passing outside the cowling
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2, 4, so that when these two flows join no re-
markable disturbances will occur and thus an
important reduction of the profile drag existent
up to now is realised.

To obtaln a complete equalisation of the dif-
ferences in speed eventually still existing within
the gases leaving the passage 13 resp. In order
to accelerate the boundary layer, flowing alonhg
the wall 18 of the adjacent nacelle resp. fuselage
and increasing the profile drag, it is eventually
of advantage to gradually enlarge again accord-
ing to the Invention the dlameter of the nacelle
of fuselage 16 e, g, to an amount corresponding
to the dimensions of cowling part 2.

As It appears from the drawing the nozzle—
resp. diffuser-like shape of the passage 13 can
be realised in an advantageous manner by a
proper dimensioning of the respective diameter
or of the cross-sectional area, The effective area
of the outlet cross-section of the passage, upon
which the outflow speed of the alr resp. of the
gases depends, Is controlled, according to the In-
venlion, by means of an annular element i1 ar-
ranged in extension of the cowling part 2 and
slidably in the direction of axls 1, said annular
element being adjustable manually or automati-
cally by means of a contro] device operating In
response to the relative velocity and/or the pres-
sure difference between the outflowing gases and
the atmosphere. To obtaln an automatic con-
trol e. g. two stem tubes not shown in the draw-
ing, can be used In this case one of which being
arranged within the passage 13 to be controlled
and the other exposed to the atmosphere.

From all the above mentioned appears clearly
that the device according to the invention is not
only of special advantage for gulding the sair
resp. the gases flowing into the atmosphere, but
also shows In connection with means for obtain-
ing additional propelling force by utilising the
energy still Inherent in the exhaust gases e. g.
by accelerating the cooling air current in con-
trast to the constructions known hitherto con-
siderable advantages of aerodynamic nature
which finally always have as & consequence an
increase of efficiency of the propelling device.

It s, of course, also possible by a correspond-
ing adjustment of the annular element 13 to
cause the alr resp. gases to flow out at a higher
velocity than that of the atmosphere with the
object to Increase the propelling force.

Further, e. g with englnes mounted in the
wings of aeroplanes, the passage 13 eventually
can be subdivided or divided into several sepa-
rate passages in such a manner that part of
the air resp. gases flows out above and another
An assimilation to such con-
ditions resp. the hest possible utiiisation of the
same can be realised or by correspondingly di-
mensioning the passage cross-sectlonal area
and/or by varying the adjustment of the parts
corresponding the annular element 1.

Besldes that it is possible to arrange the ex-
haust-gases and the cooling air separately by
corresponding construction and arrengement of
outlet openings and e. g. by locating the device
constructed according to the invention and con-
trolling the cooling air outflow to another place
¢. £ Inio the second half or last -third -of the
tllle wing proflie resp. of the fuselage of .an.aerg-
plane.
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