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To all whon it MUY CONcern:

Be it known that I, Criarces M. Lug, a citi-
Tnited States of America, and a |

zen of the
resident of Gibbon, county of Buffalo, State
of Nebraska, have invented certain new and
useful Improvements in Propeller Mechan-
ism for Air-Ships, of which the following is
a specification.

The main’objects of thls mvention are to
provide an‘improved form of propeller mech-
anisin partie uLuh7 adapted for use on flying
machines and related devices; to provide
mechanism of this class wherein means are
provided for deflecting the air currents which
are caused to flow centrifugally outward by

" a rotating propeller, so as to utilize the en-
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ergy of said air currents through their re-
action upon the deflecting surfaces; and to
provide an improved form of propeller of
annular form adapted to be mounted concen-
trically outside of another propeller so as to
avoid loss of energy due to air being dis-
charged in tangential or centrifugal direc-
tions from the inner propeller. These ob-
jects are accomplished by the device shown
1 the aecompanying drawings, which illus-
trate a specific embodiment of this invention.

Figure 1 is a side elevation, partly sec-
tional and partly broken away, of an air ship
provided with propelling mechanism con-
structed according to this invention, some of
the parts being 1nd1c‘1ted more or less dia-
uramm‘ttlcwlly Fig. 2 is a detail illustrat-
mg a method of mountmg the propeller
sh'lfts so as to permit them to he tilted for

causing horizontal propulsion of the car.

Fig. 3isa top plan of the propelling wheels.
Tig. 4 is a sectional detail, showing the
method of mounting the wheel by means of
which the inclination of the propelling mech-
anism is controlled. Fig.

sectional, of the bearlng 6.

In the form shown in the drawmgs, the air
ship is provided with a car 1 within which is
located the engine 2 which operates the pro-
pelling mechanlqm. The car is provided
with a vertlcally dlsposed vane or rudder 3
which is mounted to swing on a vertical axis
for the purpose of guiding the car, and which:
also serves to prevent the car from rotating
in case the propelling mechamsm is not per-
fectly balanced.

In the form shown, the propelling mech-
anism comprises an inner screw propeller 4
carried by a vertical shaft 5 journaled in
bearlngs 6 and 7 in the car. The plopeller

5 1s a detail, partlv

[ is surrounded b\ a series of frusto-conical
%l;ol]q 8 secured in axial alinement with each
other and arranged concentrically with re-
spect to the axis of the propeller 4. The
Iarger end of eich of these conical shells is
downward. Eachof the shells s has formed on
its inner periphery a plurality of spiral vanes
9. These are inchned spirally in a direction
opposite to the direction of inclination of the
working faces of the vanes of the screw pro-
peller 4 so as to defleet downwardly the air
which is driven tangentially from the pro-
peller 4. "The shells & are rigidly secured
against relative rotation with respect to each

‘other by means of connecting braces 10, and

they are carried by hubs 11 mmnakd above
and below the screw propeller 4 and pro-
vided with spider arms 12 to which. the shells
8 are secured.- The lower hub L1 is fixed
upon a hollow shaft 13 journaled concentric-
ally of the shaft 5. The propellers 4 and 8

-are driven in opposite divections by means of

bevel gears 14 and 15 which are respectively
fixed on the shafts 5 and 13 and which are
driven by a bevel gear 16 which meshes with
both and is connec t(‘d by means of suitable
power transmission mec hamsm with the en-
gine 2.
to the gear 16, the gears 14 and 15 will be
driven at equal speeds in opposite directions,
regardless of whether the resistance which
has to be overcome by each is the same or
not. R

In the form shown, horizontal propulsion
of the air ship is accomplished by tilting the
axis of the propellers 4 and 8§ so that its

As the power is positively applied’
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thrust will have a horizontal component as

well as a vertical one. This result is accom-
plished by mounting the bearing 6 upon
trunnions 17 carried by suitable be'lrlnos in

the frame of the car, and by mountlno the -

bearing 7 in a cross-head arranged to travel
on curved tracks 18 concentric with the trun-
nions 17. An adjusting screw 19 having
swiveled connection with the .cross-head of
the bearing 7 controls the tilting of the pro-
pelling mechanism. The screw 19 has
threaded engagement with the hub of an
operating wheel 20 which is journaled in a
bearing 21 mounted upon transverse trun-
nions 22 in the supporting frame. A con-
struction suitable for this purpose is shown
in Fig. 4.

The operation of the device shown is as
follows: The propellers 4 and 8 are always

‘driven in such dlrectlons as to cause the lift-
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ing of the car. On account of the arrange-

ment of the transmission gears, the direction
of rotation of the propellers 8 and 4 is al-
ways opposite. If it is desired to cause the
car to be propelled horizontally through the
air, the axis of the propelling mechanism is
tilted as hereinbefore described. '

The action of the air currents is as follows:

The rotation of the propellers causes air to.

be drawn downward from above and to leave
the propellers in a downward direction. On
account of the curvature of the surfaces of
the screw propeller, some of the air is forced
tangentially or centrifugally outward from
the axis of the propeller. The centrifugal
air currents which leave the propellers 4

“strike against the downwardly inclined inner

faces of the cones 8 and vanes 9 and are de-
flected downward toward an axial direction.
The reaction of such downwardly deflected
air currents causes an upward thrust on the
surfaces 8 which assists in the lifting of the
apparatus. On account of the rotation of the
cones 8, an additional thrust is obtained
from the spiral vanes 9. These vanes, be-
sides deflecting the air which passes cen-
trifugally from the propeller 4, also have the
effect of drawing other air downwardly in a
manner similar to the action of the vanes on
the propeller 4.

While but one specific embodiment of this
invention is illustrated in the drawings, it
will be understood that numerous details of
the construction shown may be altered or
omitted without departing from the spirit

of this invention.
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T claim: ;

1. A propeller, comprising a plurality of
truncated conical shells cpen at both ends
and rotatably mounted in axial alinement
with each other, means rigidly connecting
said shells to each other, and one or more
spiral vanes mounted on the inner surface
of each of said shells. S

2. A propelling mechanism, comprising a

. 936,918

screw propeller, a substantially frusto-con-
ical shell mounted concentrically with re-
spect to said screw propeller, the inner sur-
face of said conical shell diverging in the
direction of the air currents produced by the
rotation of said screw propeller, and one or
more vanes extending spirally around the
inner periphery of said shell.

3. A propelling mechanism, comprising a
screw propeller, a substantially frusto-con-
ical shell mounted concentrically with re-
spect to said screw propeller, the inner sur-
face of said conical shell diverging in the
direction of the air currents produced by the
rotation of said screw propeller, and one or
more vanes extending spirally around the
inner periphery of said shell, said vane or
vanes being twisted oppositely from the
working surfaces of said propeller, and
mechanism for rotating said propeller and
shell in opposite directions with respect to
each other.

4. A propelling mechanism, comprising
an inner rotary propeller, a shell surround-
ing said propeller and separately journaled
concentrically of the axis thereof, the sur-
face of said shell which is adjacent to said
inner propeller being spirally inclined and
adapted to deflect toward an axial direction

 centrifugal currents set up by said inner

propeller.
5. A propelling mechanism, comprising
an inner screw propeller, a shell surround-

Jing said propeller and separately journaled
“concentrically with the axis thereof, and a

spiral surface on the inner face of said shell

| inclined oppositely to the working surfaces

of said propeller.
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Signed at Chicago this 9th day of De-

cember, 1908. .
CHARLES M. LEE.

Witnesses: . .
Euceve A. RUMMLER,
Magry M. DiLiman.



