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This invention relatés to means for steer-
ing aircraft and watercraft and more partic-
ularly to propellers adapted for varying
their direction of action with respect to the

5 craft driven thereby and to means for effect-
ing such variations in the action of said
propellers.

An important object of the invention is to
provide apparatus adapted for changing in

10 & minimum of space, the direction of move-

ment of a craft to which such apparatus s

applied. ; _

. Another important object of the invention
is to provide a_propeller adapted for steer-
15 ing a craft and efficient means for control-
lin(% the steering action of said propelier.
: ther objects of the invention are to pro-
vide a novel and efficient swivelling pro-
peller adapted for adjustment to such an
‘90 extent that in'a limiting position of each
blade, the plane of the blade is substantially
parallel to the axis of the propeller shaft;
a construction comprising a pilot shaft and
a universal joint connecting the pilot shaft
25 with the propeller shaft. and including the
hub of the propeller; and a swivelling pro-
peller construction comprising pivotal con-
nections with their axes at right angles to
* each other and determining the plane of

30 rotation of the propeller. ,
Apparatus constructed according to the
present invention would be useful in air-
planes for taxying on the: ground when the
_ usual rudder control is not fully operative;
a5 for extremely rapid maneuvers in the air;
for steering in the air when usual rudder
and elevator controls are mot operative, as
in 8 “stalling” condition; for increasing

climb under .certain conditions; and for

‘40 steering if by some accident rudder or ele-
vator controls broke in the air. _

Tn dirigibles, such apparatus would be
useful in altitude control, avoiding expendi-
ture of lifting gas or ballast; in making a

45 landing, and particularly in avoidin bad
landings; in lessening the number of men
required. to handle a dirigible in landing
and in getting into and out of a hangar; in
rapid maneuvers in the air; and 1n case

80 rudder and elevator controls were fully or
partially inoperative. o

These being among the objects of the
present invention, the same consists of cer-
fain features of construction and combina-

56 tions of parts to be

and then claimed, with reference to the ac-

hereinafter deseribed.

companying drawings illustrating desirable
embodiments of the invention and in which—

Fig. 1 is a view in side elevation illus-
trating one embodiment of my invention as
applied to an aeroplane. o

Fig. 2 is a front view of the structure
shown in Fig. 1. :

‘Fig. 8 is a_view in cross section through
the hub of the propeller;

Fig. 4 is a view along the line IV—IV of
Fig. 8, looking -in the direction of the
ATTOWS; : A

Fig. 5 _is a_view in section taken along
the line V—V of Fig. 3;

Fig. 6 is a view illustrating another eui-
bodiment of ‘the invention adapted for
marine use; '

Fig. 7 is a rear-elevation of the pro-
peller in the position shown in Fig. 6; and

Fig. 8 is a top plan view of the marine
propeller showing one of the blades in an
extreme position. with the plane of such
blade substantially parallel to the axis of
the propeller shaft. &0

Referring to Figs. 1, 2, 8,4, and 5 of the
drawings, a propeller hub 1 with removable
blades 2 is mounted on a driving shaft 3
by means of a pivot pin 4 extending through
a transverse eye b in the enlarged end of 8
the driving shaft 3; the head of the pin.
resting against one side of the hub 1 and
having threaded on its other end an arc nut
6 which is locked in position by screw 7.
Adjacent their inner ends the detachable or
removable blades 2 are provided with sub-
stantially cylindrical portions which extend
through collars 8 of a balancing or control- -
ling yoke 9 which is capable of relative ro-
tary movement about the axes of said cylin- %
drical portions and -are provided at their
inner ends with tongues 10 fitting snugly in
grooves 11 in the hub 1 to prevent turning
of the blades relative to the hub 1, and with
bolt extensions 12 which pass inwardly 100
through the wall of the hub 2 and are ‘held
against outward movement by nuts 13, which
may be circular, positioned in countersinks
provided for the purpose.

Fastened rigidly to the yoke 9 midway 105
between its ends is a pilot shaft 14 which re-
volves freely in roller bearings 15 which to-

ether with thrust bearings 16 are assem-
led in a journal housing 17 which has
preferably cast integrally “therewith, four 110
sockets 18 to receive radial control arms 19

of lighter material which are secured in said = .
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- sockets. ' Journal housing 17 is capped front

and rear by plugs 17* and 17® to hold lubri-
cating oil. “Connected with the outer ends
of the upper and lower vertical control arms
are flexible members 20 and 21, such as
cords, cables or wires, which are gnided over
pulleys 22 and 23 respectively and secured
to a control drum 24 for winding thereon in
opposite directions. Said control drum 24
Is mounted in the fuselage 25 in or adja-
cent the cock pit and may be turned by a
control wheel 26 attached thereto. Provi-
sion is also made of a drum 27 for use with

cables or the like attached to the horizontal
control arms 19, and of a wheel 99 attached

to said drum 27. : :
Provision must also be made of means to
prevent the control arms 19.from turning

‘about the axis of the shaft 8. As herein dis-

closed, this result may be effected by means
of ‘an arcnate telescoping device 30 which

extends substantially in the are of a circle

‘having for its center the point about which
“the propeller swivels. This device comprises
an outer tubular portion 81 connected at. one.

- .end with the fuselage and also supported

30

35

' ;ee?ler.

45

24 and at the same time to unwind the same

50

against lateral movement by springs 32, and
an arcuate portion. 33 slidably mounted in

‘the portion 30 and having at its outer end a

ring 84 in which turns a bushing 85 se-

cured on the upper end of the upper con- .

trol arm so that its axis will pass through
the point about which the propeller swivels.

It will be seen that the pivotal connection
between the hub 1'and. the shaft 3 and the

ivotal connections of the yoke 9 with the
inner ends of the propeller blades 2 provide
a universal joint structure in which the two
pivotal axes intersect at right angles, and

- the position of the pilot shaft 14 determines

the plane of rotation of the blades and con-
uently the steering action of the pro-

When the pilot desires to turn the aero-
plane upwardly, he turns the control wheel
26 so as to wind the cable 20 on the drum

length of the cable 21. This causes the up-
per arm.19 to be moved toward the fuselage
and the lower arm to be moved away there-
from, thus shifting the housing 17.to swing
the pilot shaft 14 through the required ver-

* tical angle and thereby determine the direc-

65

o6

tion of action of the propeller. The control

for horizontal change of direction of the
aeroplane is obtained in the same way by
the control wheel 29. S

The foregoing deseription applies to an

embodiment of the invention as applied to
a single-propeller aeroplane having wings

- 36 and landing gear 87. It should be under-

[~
o

stood, however, that the invention may
equally well be applied to an aeroplane hav-
ing a plurality of propellers.

embodiment of the invention as ap-

plied to marine propulsion is illustrated in
Figs. 6,7, and 8. In this form the propeller

40 comprises four blades 41-secured to a ~

hub 42 which is pivotally secured to a pro-

peller shaft 43 by means of a holt 44. hav-

ing its head 44° positioned in a countersink
in one side of the hub, and held in position
by a nut 45 located in a cotintersink on the
opposite side of the hub. It will be seen
that the inner part of the hub 42 is cut
away to permit the hub to swing about the
axis of the bolt 44. = .

To control ‘the direction of action of the

- propeller 40, provision is made of a yoke 46

pivotally secured to the hub 42 by suitable
means, such as screws 47 and having a rear-
ward extension 48 journalled in a steering .
member 49 and secured thereto by means in-

cluding a nut 50. The steering member 49

has a journal portion 51 mounted in a bear-
ing 52 in-the rearward overhang of the
stern of the vessel and in such a position
that the axis of the journal portion 51 when
extended passes through the swivelling point
of the propeller. As herein disclosed the

steering inember 49 may be turned by an

operating member or handle 53 fixed there-
to. To permit lubrication of the connec-
tions, provision is made of an oil cup 54
connected by oil ducts 55, with the extension
48 of the yoke 46 and with the pivot screws
47. Such, oil duets may also be provided to
lubricate the bearing portions of the holt 44.

As shown in Fig. 8, the blades of the pro-
peller are arranged at angles of 45° with
the plane of rotation of the propeller 40 and
when the propeller is swung about a verti-
cal axis through an angle of 45°, the blades
will, during the rotation of the propeller as-
sume limiting positions in which they act
in a plane perpendicular to the axis of the
propeller and in opposite positions which
they exert no side thrust on the propeller
shaft. It will be evident that by shifting
the plane of rotation of the propeller a
strong steering action is obtained and that
such steering apparatus will also be effective
when the inclination of the blades: differs

80
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110

from the 45° angle of the illustrative form .

and where the plane of rotation of the
propeller is shifted through a different angle.

The foregoing ' detailed description has
been given for clearness of understanding,
and no undue limitation should be deduced

therefrom, but the appended claims should

be construed as broadly as possible, in view
of the prior art.

115

120-

Having thus described my invention, I *

claim: .

1. In combined propelling and . steering
apparatus, the combination of a propeller
shaft, a propeller hub pivoted directly there--
to on an axis perpendicular to that of the
shaft, two diametrically opposed propeller
blades secured to said hub, and a steering

12¥

30
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member pivotally connected with said hub
to swing -about an axis substantially per-

. pendicular to but in the same plane as the

- pivotally connected directly with said pro-

10

“axis of the pivotal connection between the

hub and the propeller shaft. : )
* 9. In combined propelling and st'eerm%
apparatus,a propeller shaft, a propeller hu

peller shaft, a steering yoke having two
collars positioned on opposite sides of said
hub, and propeller blades secured to.said
hub and having base portions fitting said

~ collars with. provision for relative rotati_on.
. 8. In combined propelling and steering
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apparatus, a propeller shaft, a prgpeller piv-.
otally connected directly with said shaft,

two propeller blades secured to said hub on

opposite sides thereof, and having base por-

tions, and a steering member fitting over the

hub and having openings in which said base -

portions of the blades have a relative rotary
fit to provide a pivotal connection between
the hub and the steering member.

4. In combined propelling and steering
apparatus, in combination, a propeller shaft,
a. pilot shaft, 2 universal joint between said
shafts, said universal joint including a pro-
peller hub as one of its elements, and means
for shifting the pilot shaft in a plurality -of
different planes and thereby shifting the
plane of rotation of the propeller accord-
mgly. o : o :

5. In combined propelling and steering
apparatus for air and water craft, in com-
bination, a propeller shaft, a pilot shaft, a

universal joint between said shafts, said uni-
versal joint including a propeller hub as

one of its elements, and means for shifting
the pilot shaft to change the direction of
action of the propeller, comprising a bear-
ing in which said pilot shaft turns and ra-
dial control arms projecting from the pilot
shaft bearing. -

6. In combined propelling and steering.

apparatus for air and water craft, in com-
bination, a propeller shaft, a pilot shaft, a
universal joint connecting said shafts, said
joint having intersecting pe¢pendicular piv-
otal axes and including as one of its ele-

ments a propeller hub for carrying the

blades of the propeller, and means for shift-

~ing the pilot shaft to change the direction

55

of action of the propeller, comprising a
bearing in which said pilot shaft turns, ra-
dial control arms extending from said bear-
ing to the plane of rotation of the propeller,

. . operating means connected with said radial

80

68

arms at points substantially in said plane
of rotation and means for preventing rota-

tion of said bearing from which said arms’
‘project. : '

7. In combined propelling,_and steering
apparatus for air and water craft, in com-
bination, a propeller shaft, a pilot shaft, a
universal ioint connecting said shafts, said

joint having intersecting perpendicular piv-
“otal axes and including as one of its ele-

ments ‘a propeller hub for carrying the’

blades of the propeller, means for shifting
the pilot shaft to change the direction of
action of the propeller and -comprising 2

70.

bearing in which said pilot shaft turns, ra-

dial contrel arms, and means, including 4
telescopic deviee connected with the body of

the craft, for: preventing turning of the ra- 4

dial arms.around the axis of the propeller
shaft. - - :

8. In combined propelling and steering
apparatus, the combination with a propeller
shaft, of a propeller comprising a hub di-
rectly pivoted. to said chaft to swing about

a pivotal axis perpendicular to the axis of

the propeller shaft, a pilot shaft pivotally
attached to said hub to swing about a pivotal
axis perpendicular to both the first men-
tioned pivotal axis and the axis of propel-
ler shaft at their point of intersection, and

5

80
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means to swing the pilot shaft in different :
directions to iteer horizontally and ver- -

tically.

: €
9. In a combined propelling and steering

apparatus, the combiation with a driving
‘shaft, of a propeller having & hub directly
pivoted to said driving shaft along an axis
passing through the axis of the drivmg shaft
and a pair of oppozed propeller blades ar-
ranged on a line perpendicular to the axis

of the hub pivot at its intersection with the-

driving shaft axiz, a yoke, the ends of which

rotatably embrace base portions of said

95

100

blades fo form a pivotal connection with -

the hub and complete a universal joint con-
nection, and means for shifting said yoke in
different directions to vary the plane of ro-
tation of the propeller blades with reference
to the driving shaft. o

10. In combined propelling and steering

108

apparatus for air and water craft, in combi- -

nation, a proller shaft, a pilot shaft, a uni-
versal joint between caid shafts and includ-
ing as one of its elements a propeller hub
for carrying the blades of the propeller and
~within which hub the two pivotal axes inter-

110

sect, and means for shifting the pilot shaft -

vertically and horizontally and thereby
shifting the plane of rotation of the pro-

peller and guiding the craft vertically and

horizontally. o ,
11. Ifi combined propelling and steering
apparatus for air and water craft, in cor -
nation, a propeller shaft, a pilot shaft, a uni-
versal joint between said chafts and includ-
ing as one of its elements a propeller hub
for carrying the blades of the propeller, and
means for shifting the pilot shaft to change
the direction of action of the propeller, com-
prising a bearing in which said pilot shaft
turns, pairs of opposite radial control arms
projecting from the pilot shaft bearing, two
flexible control elements comnected  respec-

115
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tively with the. arms of one of said pairs,
and a control drum for winding up- either

one of said flexible elements and at the same

time unrolling the other.

‘12, In ’com%ined propelling and steering
apparatus for air and water craft, in combi-
nation, a propeller shaft,a pilot shaft, a uni-
Yersal joint having intersectiong pivotal axes
and including-as one of its elements a pro-
peller hub for carrying the blades of the pro-
peller, and means for shifting the pilot shaft
to change the direction of action of the pro-

. peller; comprising a"bearing in which said

S 1

pilot shaft turns, horizontal and vertical
radial’ control arms extending to the plane
of rotation of the propeller, independent

operating means connected with said. hori-
zontal and vertical radial arms, and means:

for preventing rotation of said bearing from

- which said arms project.

13. In combined propelling and . steering

- apparatus for air and water craft, in combi-

25

nation, a propeller shaft, a pilot shaft, a uni-
versal joint having inter. ecting pivotal axes
and including ‘as one of its elements a pro-

peller hub for carrying the blades of the -

prising

. 1,843,314

propeller, means for shifting the pilot shaft

vertically and horizontally to change the di-:

R

rection of action of the propeller and com-

a bearing in which said pilot shaft
turns,nhorizontal and vertical radial control

arms, and. means, including a telescopic de- -

vice connecting the upper vertical control

‘arm with the body of the craft for prevent-

ing turning of the radial arms around the
axis of the propeller shaft. '

35

14. In combined propelling and steering‘v :

apparatus for air or water craft a propeller
comprising blades ‘and a hub therefor; a
driving shaft; a swivelling support for said
propeller comprising a - pivotal connection
between the hub and the driving shaft along
an axis substantially in the plane of rotation
of said propeller blades, a pilot shaft;, and a
pivotal connection between said pilot shaft
and said hub along an axis lying substan-
tially in the plape of rotation of said blades;

and means for varying the axial relation- .

ship between said pilot shaft and driving
shatt for steering vertically or horizontally.

JULIUS J. NOVAK. *
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