PUBLISHED T. HELMBOLD Serial No.
CYLINDER FIN CONSTRUCTION FOR
JUNB 15, 1943, AIR-COOLED ENGINES 304,666
Filed Nov. 16, 1939
BY A, P. C.

Kig. 1 2

- INVENTOR:
IHEODORHEL MBALD

444%/

of I 7P s



Published June 15, 1943

Serial No. 304,666

ALIEN PROPERTY CUSTODIAN

CYLINDER FIN CONSTRUCTION FOR
AIR-COOLED ENGINES

Theoder Helmboid, Munich, Germany: vested in
the Alien Property Custodian

Application filed November 16, 1939

It is usual with air-cooled internal combustion
engines to provide the cylinder walls with fins
which are intended to enlarge the surface in
order to obtain a more rapid radiation of heat
produced within the cylinder to the cooling air.

There are known quite a number of most dif-
ferent forms of constructing fins. It has heen
proposed In this connection instead of arrang-
ing the fins annularly along the entire periphery
to subdivide them and to arrange the different
fin parts in stagger so that the air is not allowed
to flow through between two radiating fins with-
out resistance, but is forced to flow the way pre-
seribed. All forms of construction of radiating
fins, known hitherto of the sald type, are based
on the principle to originate a vortex motion of
the cooling alr stream as a consequence of its de-
flection and by this means to obtain a better re-
moval of heat which is only possible at the cost
of a high expenditure af output.

The object of the present invention is to pro-
vide for the removal of heat a favourable, i. e. in
the first place a possibly non-vortical course of
flow and to so construct the radiating fins the
best possible removal of heat is obtained. By
avoiding the formation of vortices at least the
same cooling effect may be obtained with a con-
siderable less power consumption. This is of
great importance especially with air-cooled air-
craft engines, for, as is known, the transitlon of
heat 1s influenced by the variation of density,
temperature and viscosity of air in accordance
with different gltitudes and besides that every
economy of power, especially with increasing
altitude, is of particular importance, preeisely
wth aircraft engines.

From thls will result that the transition of
heat must be increased with Increasing altitude
which e. g. may be effected by Increasing the
veloclty of the cooling air. The cooling air ve-
locity must be low In vicinity of the ground in
order to keep this velocity within admissible 1im-
its, which requires very high radiating flns thus
causing constructional difficulties. The way that
suggests itself to solve the problem of cbtainlng
a sufficient removal of heat would be to care for
a multiplication of the cooling area necessary at
ground level in accordance with the provided
maximum flylng altitude, which fails owing to
the fact that the clear span between the fins
permits no further reduction for manufacturing
reasons as it is already the case with air-cooled
cylinders for aircraft engines,

Besides the manufacturing difficulties a reduc-
tion of the clear span between the fins is not
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practicable in the main for the reason that a
certain lower llmit must not be eXceeded which
is. conditioned in so far, that the cooling air,
when flowing along the walls, is submlited to
an Increasing braking effect and hence a limit
layer growing with the course of fiow is pro-
duced, in which a bad emission of heat takes
place,

The possibllity of increasing the heat trans-
misslon according to the invention 1s based on
the fact that the limit layer continuously grow-
ing with the course of flow may be considerably
reduced by interrupting the course of flow. This
is obtalned by subdividing in single fin parts In
which case the Intervals between the single plates
must have about the length of the plate passed
over previously in order to obtain the desired
result, Owing to the diminution of the thick-
ness of the limit layer, thus obtained, it is pos-
sible to reduce the clear span between the fins
along the cylinder wall so far, that it requires
no consideration, The invention provides for
this reason very closely spaced fins of thin sheet
metal in which case the single fin plates are in
staggered relation to each other and fitted out-
wardly in a sultable manner.

From the knowledge according to the invention
results that no constructional difficulties will oc-
cur when keeping the distance between the fins
unlimited small. For this reason a cooling area
has been provided which represents a multiple
of the largest surface hitherto possible with radi-
ating fins and ensures a sufficient and practicable
alr cocling even in the case of altitude engines;
practicable In so far as the power needed for this
purpose 1s within admissible limits.

The constructional execution of fixing the sin-
gle fin parts may be realized e. g. by soldering or
welding to the surface to be cooled or the single
parts may be casted to the outside of the cylin-
der or any other manner of fixing may be cholced
for the purpose in question.

It is of particular importance in this connec-
tion that in consequence of the thin-walled fins
and of the unlimited small distance between the
fins there does not occur any formation of vor-
tices In spite of subdividing the fins In single
plates. By giving the fin parts a stream-lined
sectlon seen in the direction of the cooling air
current, 1t 1s possible to further avoid the forma-
tion of vortlces. In this case approximately the
entire fall of pressure along the whole course of
fiow, which otherwise 1s consumed by the forma-
tion of vortices, may be utilized to overcome the
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increased wall friction occurring with the device
according to the Invention.

The particular advantage of the invention con-
sists In a conslderable economy of power, for in
the case of heat transmission by the formation
of vortices such a high expenditure of power Is
necessary that it Is no longer In g reasonable re-
lation to the delivered engine power, particularly
for the large quantities of heat to be carried away
with aireraft engines. In addition to that by the
formation of vortices ltself again heat is pro-
duced, which impairs the emission of heat from
the cylinder wall. Besldes that the fins that
would be necessary for producing vortices would
have & much higher weight than those according
to the Invention.

By subdividing the radiating fins according to
the Invention avolding the formatlon of vortices
on the one hand and by the possibility to in-
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crease the eooling area by a multiple on the other
hand a substantlal improvement of the transmis-
slon of heat 1s obtalned, the power necessary for
cooling belng simultaneously reduced.

Many series of tests have proved that e. g. with
altitude engines the cooling based on the vortex
principle is not practicable at all owing to the
high power necessary for this purpose. In con-
trast to this the power necessary for the cooling
according to the invention is well within reason-
able limits.

Fig. 1 of the drawing shows the cylinder | with
the single fin plates 2 which are very closely
spaced one upon another. The intervals 3 corre-
spond about the length of the fin plates 2.

Fig. 2 1s a section through the cylinder | show-
ing the arrangement of the single fin plates 2.
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