PUBLISHED C. DORNIER Serial No.
MAY 25, 1943, PROPELLING PLANT POR AIRCRAFT 226,191
BY A. P, ©. Filed Aug. 22, 1938

[ 3

]
a
ks
|
ny
SNVENTOR
CreeAe Dor7rier
By ‘.

ATTORNEY




Published May 25, 1943

Serial No. 226,191

ALIEN PROPERTY CUSTODIAN

PROPELLING PLANT FOR AIRCRAFT

Clande Dornier, Friedrichshafen, Lake of Con-
stance, Germany; vested in the Alien Property

Custodian

Application filed Augusi 22, 1938

The present Invention relates to alrcraft in
general and more particularly to propelling plant
for high speed aircraft, that is to say to air-
craft having a flylng speed approximately near
to the velocity of sound.

With flying speeds as commonly known and
attalned today, which as a rule rarely exceed
150 meters per second, it 1s necessary, in order
to attain sufficlently good efficlency, to choose
proportionately small alr screw circle loads, It
is possible, whilst maintaining the same degree
of efficlency, to increase the loading of the air
screw circle In proportion to an Increase of the
velocity. With aireraft, the flylng speed of
which approximates the velocity of sound, it thus
becomes possible to inerease the loading of the
air screw circle very considerably, without low-
ering the efficlency. Consequently, it is also pos-
sible, to give the alr screw & diameter, which per-

mits of all the several units of the driving plant .

including the air screw being arranged within
the fuselage or the nacelle. Within the fuselage
or nacelle envelope having an aerodynamically
favourable shape, that is to say a spindle shape,
which may be the shape of elther the fuselage
or the motor nacelle, there is mounted a motor-
driven hlower or fan, which rotates coaxially with
the longitudinal axis of the envelope, and which
draws in alr through slot openings provided In

front thereof and expels the air through slot :.

openings provided at the rear thereof, Similar
arTangements, where however the blower or fan
does not rotate around the longitudinal axis of
the envelope, or where no spindle shaped enve-
lope 1s present, are known per se. Should how-
ever an aircraft be bullt according to the known
designs, it would not be able to start. A favour-
able degree of efflclency of the blower or fan ar-
ranged in the interior of the envelope with the

air supply effected through slot-openings pro- .

vided In the envelope, 18 however only then at-
tained when the alrcraft flles at a great speed,
but not as long as the speed 1s but small or zero.
For this reason an alreraft propelling plant ac-
cording to the present Invention i3 intended to
comprise a traction screw or propeller mounted
at the nose of the fuselage or of the motor na-
celle, and s blower or fan mounted in the in-
terior of the envelope.

The blower or fan may be inserted together :

with its separate housing into the envelope. The
deslgn may however also be such, that the blower
or fan housing forms a middle section of the
envelope, to which the fore part of the envelope
ig suitably connected at itg front and the rear
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part of the envelope at its rear. The joints will
generally be so located, that they co-incide with
the eircles of the slot openings. The three parts
are then connected by means of bridge members
or webs provided between the openings. Such a
design offers no difficultles to the designer, ag the
envelope, that is to say, the fuselage or the na-
celle, is In most cases provided with an Interior
frame, comprising bulkheads and longitudinal
sections, which can be utilised also as a means
of connecting the parts together. It is also pos-
sible to locate the alr openings provided In the
middle part, which forms the housing for the
blower or fan, and the middle part may in this
case be sultably cast of a light metal.

The bridges or webs between the air slot open-
Ings are preferably so designed as to serve also
as gulding devices for the alr, In order to keep
the alr flow losses as low as possible at these
points., As these bridges or webs must, in order
to be strong enocugh, he hollow, they can be used
for the circulation of the motor cooling water,
thus forming a kind of radiator for the motor
cooling water.

In order that the invention may be clearly un-
derstood and readily ecarried into effect reference
is made to the accompanying drawings which
show diagrammatically and by way of example
constructions of alrcraft propelllng plant in ac-
cordance with the present invention.

Figure 1 is a longitudinal section of an aircraft
having propelling plant in accordance with the
present Invention.

Figure 2 is a longitudinal section of an alrcraft
having a modified form of propelling plant also
in accordance with the present invention,

Figures 3 and 4 are detall vlews hereinafter de-
seribed.

Referring to Figure 1 of the drawings a trac-
tion screw | is mounted at the nose of the air-
craft which is formed with a spindle shaped
fuselage sald tractlon screw belng driven by a
motor 2. A tall unit is mounted In the usual
manner at the tail of the fuselage. A blower or
fan 3 is mounted within the fuselage approxi-
mately at the point of lts largest diameter, the
blower or fan belng enclosed In a sultable hous-
ing 4. The axis of rotation of the blower or fan
colncides with the longitudinal axls of the spin-
dle shaped fuselage. The blower or fan 3 Is
driven by a motor B. At 8 alr Inlet slot open-
ings are provided in the fuselage, which openings
alternate with bridges or webs 1. Alr outlet slot
openings are provided at 8 behind the blower or
fan 3, having bridges or webs 8 provided hetween
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them. The brideges or webs 9 are shown In Fig-
ure 1 in dotted lines. The alr set in motion by
means of the blower or fan 3 follows a path in-
dicated by arrows P.

In Figure 2 a traction screw 20 is suitably
mounted at the front end of the fuselage the said
screw 20 being driven by a motor 21. At the tail
end of the fuselage a tail unit is mounted in the
usual manner. A blower or fan 22, which Is
driven hy a motor 23, is arranged at the place
where the fuselage has the largest diameter.
The difference in comparison with the arrange-
ment according to that shown in Figure 1 lies in
the fact that the fan or blower housing 24 forms
at the same time a part of the envelope, or fuse-
lage covering, The fan or blower housing 24
thus forms the middle part of the fuselage, which
extends from the separating plane A to the sepa-
rating plane B. A fore end unit 25 of the fuse-
lage and a fuselage rear unit 26 are jolned to
the middle fuselage unit at thoge planes.

The fore part 25 of the fuselage i{s provided
with air inlet openings as indicated at 2T and in
a similar manner the fuselage rear patt is pro-
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vided at 28 with air outlet openings. The fore
part 25 and the rear part 28 of the fuselage are
provided with bulkheads 29 and 30 and with lon-
gitudinal stiffening members 31, which protrude
beyond the end planes of the fuselage fore and
rear parts and which serve as a means of con-
necting them to the fuselage middle part 24,

The path followed by the air current Is indi-
cated in Figure 2 by the arrows P.

Figure 3 drawn to an enlarged scale shows the
end plates of the fore part 256 of the fuselage as
seen In the direction of the arrow Pi. The air
inlet openlngs 21 are clearly shown and the walls
thereof which form the Intervening webs or
bridges are so shaped, as to act as guides for the
air. Channel sections 31 are arranged between
the air openings as clearly shown in Figure 3.

Figure 4 shows a longltudinal section through
an alr inlet or outlet opening. It will be observed
from Figure 4 that the wall of the alr guide is
hollow at 32, so that the coocling water can cir-
culate through it.

CLAUDE DORNIER.




