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gart-N, Germany; vested in the Alien Property

Custodian

Applieation filed April 1, 1937

My {nvention relates to the bedies of motor
cars and more especlally to streamlined car
bhodies.

It is an object of my invention to provide a
car body which creates a minimum of air re-
sistance without the turning capacity of the car
being impaired.

It is another object of my invention to provide
a streamlined car body offering a larger space
for the accommodation of passengers and lug-
gage than similar bodies hitherto designed.

In the manufactire of modern motor cars the
hodies have been shaped as a rule for the least
possible air resistance by forming them with a
taper erding, at the rear end, either in a point or
in an inclined or vertical edge.

Quite especially In cars having several seats
arranged side by side the width is large in pro-
portion to the length, the ratic of iength to
width being for Iinstance 2.5 or 3:1, the maximum
wldth and height, i. e. the maximum cross sec-
tion, belng situated about in the middle between
the two wheel axles. The overall length is im-
{ted in conslderation of driving properties and
space. In addition thereto the car body must
not project unduly beyond the rear axle. The
width of the body may for instance be 140 me-
tres, the height 1.20 metres at the Dlace of max-
imum cross section, the bedy extendlng for in-

stance 1.70 metres to the rear from this point. .

In view of the admissible length of the car a
body answering the requirements of correct air
flow cannot be made to taper, from the point of
maximum cross section te a polnted end or to a
horizontal or a vertical edge, so that it 1s not
possible to obtaln a sufficiently lean shape. In
spite of these facts many atfempts were made to
obtaln a kind of streamline shape of agreeabie
appearance by a sudden tapering of the car body
which however involved considerable drawbacks,
since the sudden narrowing down of the pas-
senger space as to width and height is very in-
convenient and no sufficient space 1s left for
higgage ete. It is mainly due to these circum-
stances that hitherto the streamlined car has
not come into wider use, the less so, since these
drawbacks are not accompanied by any reduc-
tion of air resistance worth speaking of. The
last mentioned type with Its flctitious streamline

appearance obtalned by a sudden narrowing !

down of the car body, does not pay due regard
to the real air flow alongside of the car body.
For this air flow does not by any means cling
te the outer surface of the rear part of the body
but detaches itself from the body already near
the maximum cross section and glves rise to ed-
dies, at the same tlme forming a large dead alr
area. The final detaching and eddying is still
furthered by obstacles hindering the alr flow,
such as the depressions surrounding the win-
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dows or the projections formed on the car body
in the critical srea of detachment, If it were
intended to keep the air flow in continuous cen-
tact with a rear part ending in a point or edge,
i. e. if a sufficiently lean streamline body shail be
obtained the rear part of the car would have
to be made unduly long, extending for instance
several metres beyond the rear axle in a passen-
ger car., Ohbviously this is iImpossible in a car for
general use which must be short In order to pos-
sess a high turning capacity.

According to the present invention now that
part of the rear part of a streamlined car body,
which exceeds the utilizable and therefore prac-
tically admissible length, is cut off and a flat
rear face Is formed, the car body gradually
tapering In a streamline shape of sufficient lean-
ness to permit the air flow to cling to the rear
part of the hody without abruptly breaking off.
This streamline does however not end in a point
or an edge but Is cut off at the polnt where it
would exceed the length available in view of
the driving properties of the car. In dependen-
cy on the desired length of the car the body is
cut off at a polnt of larger or smaller cross sec-
tion. In g longer car hody the end surface
thus formed will be smaller than in a car of
smaller length. I thus retain the theoretically
most favorable streamline shape as far as this
is practically possible, The length of the stream-
lined portion of the car body may vary accord-
ing to the requirements of the individual types
of cars. The section which determines the flat
end surface, may extend perpendicularly or
obliquely to the longitudinal axis of the car and
the rear face thus formed may also hbe arched
or reunded off. The term “flat face” used in this
specification should be construed in this broad
sense.

While in the known streamlined cars the air
flow already detaches {tself from the body near
the maximum cross section, it remains in contact
with the bedy surface of a car body according
to this invention until reaching the flat rear face,
so that the entire length of the car is utilized for
the guiding of the air Aow, which thus detaches
itself at a point of considerably smaller cross
section than in the known cars. This involves
a considerable advantage since the cross sec-
tion at which the air flow is detached, determines
the unavoldable air resistance. Thus a car body
according to this Invantion possesses a very
much lower air resistance than the car bodles
hitherto known.

Even with the same lengih the new car body
provides a considerably larger inside space which
may completely be utilized for storing luggage
and the like. In this respect a car body formed
in accordance with my invention is greatly su-
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perlor to the body shapes hitherto used. If it
is temporarily admissible to increase the length
of the car, a luggage grid may be provided at
the flat rear end. The alr resistance of the car
is not Increased thereby provided that the lug-
gage Is arranged within the dead area. If is
also possible to form a depression In the flat rear
end face and to shelter spare wheels, luggage etc.
in this depression.

I am further enabled to force the alr flow to
break off at the flat end face quickly and clearly,
i. e. in a predetermined point. This i1s of par-
tleular importance In connection with arched,
1. e. rounded or with obliquely extended end
faces, In which cases I prefer to form & breaking
edge at or in front of the flat end face. I may
for instance take In or set off the car body so
that an edge Is {ormed which forces the air
stream to break off.

In another embodiment of my Invention the
outer surface of the car body, Instead of forming
a breaking edge, may extend further to the rear
without interruptions and without considering
the flat end face, & gulde suriace being arranged
at the point where the outer surface of the car
body turns into the flat surface, this guide sur-
face forming the continuation of the outer shell
of the car and guiding the alr flow so as to break
off only at the end of this surface, i. e. at a
well deflned point. This guide surface, which
forms a kind of cuff at the end of the car body,
may be made of any desired material, for in-
stance of transparerit materlal in order to attract
Iess attention.

By thus shaping the rear part of the car body
and the breaking edge, I attain that the air flow
retains to & certain degree the direction once
imparted to it even after having been detached
from the car body, [. e. even after the air flow
has lost the guidanece hitherto offered by the car
body. I am thus enabled to guide the flow to
a certain extent even after It has left the car
body.

Passenger cars are already known in which
the body consists of a main part and of an
additional part, arranged above sald main part,
which is narrower than the main part and is
frequently streamlined, ending in a point or an
edege. Such cars may also be shaped In accord-
ance with my invention and in this case the lower
maln part of the body ends in & horizontal edge
while the narrower top part ends in & flat end
surface. It is also possible to arrange the two
parts in such manner that the main part as well
as the additional part end, together In a flat
end surface. Accessorles such as mud-guards
which are provided for practical reasons may
also be shaped in the same sense as the car body
formed in accordance with my Invention.

It is important that the car body gradually
taper from the place of the maximum cross sec-
tion (which is predetermined by practical rea-
sons) to the flat end face only to such a degree
that the air flow clings closely to the entire rear
part, being thus gulded and breaking off only
near the flat end face, whereby the total avall-
able length of the car can be fully utilized for
the reduction of the alr resistance.

In the drawlngs affixed to this specification
and forming part thereof several embodiments
of my Invention are illustrated diagrammatically
by way of example.

In the drawings

Fig. 1 is a diagrammatic side elevation of a
so-called semi-streamlined car body, while
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Pig. 2 is a similar view of a car body the rear
part of which 1s unduly shortened.

Fig. 3 is a similar view showing a car body
according to my invention, while

Fig. 4 1s a more detalled view of another em-
bodiment showlng a depressed end face utilized
for the accommodation of spare tyres, the rear
part of the car being provided with rear mud-
guards,

Plg., 5 illustrates a third embodiment of my
invention, while

Fig. 6 shows an end face formed with a break-
ing edge.

Referring to the drawings and first to Fig. 1,
I is the so-called semi-streamlined body, while
2 are the wheels. This body Is very slender in
order to favorably reduce the air resistance near
the bottom. The body Is however too long for
& motor car.

The car body shown in Fig. 2 is much short-
ened so that an incompletely streamlined body
results. From the point from which the stream-
line should properly form a continuation of the
front part | of the car body In order to form
the theoretically correct shape (indicated at 3
by dash lines) the car body is suddenly short-
ened, ending in an edge. The airflow can there-
fore no longer follow the form of the stern but
detaches itself already near the polnt of the
maximum cross section. There result a strong
eddying and a large dead air area and poor
aerodynamic conditions.

The example illustrated In Fig. 3 shows, In
eomparison with Figs. 1 and 2, the glst of the
invention. 4 is the front part of the c¢ar body.
5 designates the driver’s seat, and from this
point on the car body assumes & slender stream-
line shape 6. From this lean form which s
theoretically favorable, the rear part T, indi-
cated in dash lines, is cut off at the point indl-
cated by the arrow 8, Thus the body is cut off
where it would exceed the utillzable length and
it here forms the flat end face §.

In Fig. 4 9’ Is the flat end face in front of
which & space is provided for the accommoda-
tion of spare wheels 18 and the ke, while i1 Is
& rear mud-guard. The mud-guards are stream-
lined as far as possible, that part which would
exceed the practically utilizable length, being
cut off and a flat end face 12 belng formed.

In Fig. 5 13 Is the car body which 15 shaped
In an aerodynamically favorable manner, but is
cut off where it would exceed the practically
utilizable length, ending in a flat end face I4.
In order to force the alr flow to break off at the
flat end face, the shell of the car body may be
extended, wholly or partly, beyond this end face
s0 that a kind of gulding surface (% is formed
which causes the alr flow to break off suddenly
at the rear end of the guiding surface.

For the same purpose a breaking edge 17 Is
formed by the body near the flat end face 8’
(Fig. 8), this edge IT improving the air flow
conditions in that the flow breaks off at a well
defined place instead of gradually breaking off
over a more extended surface of the shell of
the car body. This feature improves quite par-
ticularly the effect if rounded end faces are
used.

I wish It to be understood that I do not desire
to be limited to the exact details of construction
shown and described for obvious modificdtions
will oceur to & person skilled In the art,

FRETHERR REINHARD
KOENIG-FACHSENFELD.



