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This invention generally relates to a vehicle construc-
tion, and more specifically provides a combination air-
craft and land vehicle wherein the device may travel
through the air or travel upon a highway with equal
facility, wherein the operator of the vehicle may be
provided with selective controls for guiding the move-
ment, speed and direction of the vehicle under all condi-
tions.

An object of the present invention is to provide a
vehicle construction which may be employed with equal
facility as an aircraft or as a land vehicle for traveling
on the highways, wherein passengers employing the ve-
hicle may be transported directly to a destination.

Tt is a 'well known determent to air travel when the
airports are located at relatively long distances from vari-
ous metropolitan centers. In some cases, the time re-
quired to reach the destination within a city takes as long
as reaching the airport of the city from a distant point,
thereby eliminating some of the advantages of air travel.
This is caused essentially by the necessity of landing air-
craft in an area having relatively long runways to permit
landing and taking off, thereby necessitating the location
of airports at rather remote points. This time delay is
also caused by considerable delay in changing modes of
transportation, such as geiting off the airplane, obtaining
luggage and getting on another type of conveyance, such
as a taxi cab, bus or the like. Accordingly, it is another
object of the present invention to provide an aircraft
which may land and take off in substantially a vertical
direction and may be controlled for any speed of direc-
tion of flight and may hover over a designated point,
thereby permitting the aircraft to be landed upon high-
ways or streets after which the operator of the aircraft
may selectively actuate ground engaging driven wheels
and steerable wheels wherein the aircraft may then be
driven over highways and streets to the heart of a city,
thereby eliminating the time loss in traveling from the
airport to the city and also eliminating the time loss
necessary in changing modes of travel.

A further object of the present invention is to provide
an aircraft which includes in its construction a safety
feature including a separable or detachable passenger
compartment having a parachufe compartment in the
upper surface thereof together with a releasable cover
wherein the passenger compartment may be detached or
ejected from the remainder of the aircraft and lowered
safely to the ground by use of the parachute in the event
of an emergency, such as a power failure which would
normally cause a crash with resultant loss of life.

As an ancillary object, the detachable passenger com-
partment is constructed in a waterproof manner and may
be provided with an outboard motor or other propelling
means wherein the passenger compartment may be pro-
pelled to the nearest port in the event the emergency
landing or crash occurs over a body of water.

A still further object of the present invention is to
provide an improved and novel vehicle construction which
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is primarily designed as an aircraft and constructed sub-
stantially in the form of a disk with oval upper and iower
surfaces wherein the disk includes a main body or fuse-
lage with a supporting frame universally attached there-
to together with control means for varying the angular
relation between the supporting frame and the fuselage
or body, thereby controlling the movement of the air-
craft due to the counterrotating propellers mounted upon
the fuselage since the axis of rotation of the propellers
may be varied by varying the angular relation between
the frame and the fuselage.

Still' another object of the present invention is to
provide an aircraft in accordance with several of the
preceding objects which includes a pair of anaular ring
members having ring gears secured thereto in facing rela-
tion wherein a single drive pinion is provided between
the ring members and in engagement with both of the
ring members for driving the ring members simulta-
neously in opposite directions at the same speed, where-
in the pinion gear and the ring gear are of the double
herringbone type to equalize radial thrust thereby elimi-
nating the necessity for elaborate thrust bearing con-
struction.

Yet another important object of the present invention
is to provide an aircraft construction as set forth in the
immediately preceding object wherein the annular ring
members are provided with radially projecting blades
which are pivotal about longitudinal axes, thereby vary-
ing the angular position of the blades on each ring in-
dependently for varying the torque necessary for turning
the propellers formed by the blades for varying the posi-
tion of the fuselage for controlling the direction of flight
of the aircraft in a horizontal plane.

A still further important feature of the present inven-
tion resides in the provision of an aircraft having a con-
trol mechanism in the form of a steering wheel with a
pivotally and vertically movable steering column where-
in rotation of the steering wheel to the right or left will
control the aircraft for movement in that particular direc-
tion, and when the steering column is moved vertically,
the aircraft will move in accordance therewith, and when
the steering column is pivoted rearwardly or forwardly,
the angle of climb or descent of the aircraft will be con-
trolled aceordingly, thereby giving the operator or pilot
of the device accurate and positive control of the aircraft
in all directions of movement.

Other objects of the present invention are to provide
a combination aircraft and land vehicle which will be ex-
tremely safe and efficient in operation, well adapted for
use by armed forces since the device may be landed in
a relatively small area due to the vertical take-off and
landing qualities thereof, easy to operate as an aircraft
or a land vehicle, easy to control, provided with a maxi-
mum of safety features, well adapted for its intended
purposes and relatively inexpensive to maintain.

These together with other objects and advantages
which will become subsequently apparent reside in the
details of construction and operation as more fully here-
inafter described and claimed, reference being had to the
accompanying drawings forming a part hereof, wherein
like numerals refer to like parts throughout, and in
which:

Figure 1 is a side elevational view of the aircraft of
the present invention illustrating the shape thereof;

Figure 2 is a top plan view of the construction of
Figure 1 illustrating the passenger compartment and the
air inlet area;

Figure 3 is a front view of the construction of Figure
1 illustrating the air inlet for the driving motor;

Figure 4 is a vertical sectional view taken substantial-
1y upon a plane passing along section line 4—4 of Figure
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2 illustrating’ the details of internal construction of the
aifcraft of the present mvennon, :
Figure 5 is a top plan view: with portions thereof re-

_ moved illustrating the construction and arrangement of

the blades; the air inlets and: outlets for the motor and.

od‘er structural details;
Figure 6. is an -enlarged delalled clevational view il-

lustrating the blades, their mounting and:-control means - '

for varying the angle of inclination thereof;

Figure 7 is a detail sectional view.taken substantially

upon a plane passing along section line 7-—7 of Figure 6
iﬂustrating the bearing construction of the annular ring

10

members. together with the drive pinion. and ring gears.. .

associated - therewith and further details ‘of - the blade -

plvotmg means;
- Figure 8 is a detail. sectlonal view- shc»wmfr the con-

15

struction of one of the control mechanisms for pivoting -

the blades about their:longitudinal axes;

Figure 9 is :a detail sectional view lllustrating the -

means for controlling the flight of the aircraft in a vern-.

cal plane;-

Figure 10 is a detailed sectional . view -taken substan-
tiaily upon a plane passing along section line 19—10 of
Figure 4 illustrating the solenoid actuating means . for de-

tachably latching the passenger compartment to-the main

fuselage;

Figure 11 is a sectional view ﬂlustratmv the universal
attachment of the fuselage to the frame and the limiting
means for- lumtmg the movement thereof;

anure 12 is a side . elevational-view of -the passenger,
compartment removed from the aircraft with the para- -

20

© justed by any suitable mechanism (not shown)
upper-end of the cover 46 is provided.a ring 45 to.which-,
may be attached any suitable lifting mechanism wherein-.

25

30

chute in.extending position for lowering the passenger -

compartment to the ground surface;

- Figure 13 is a diagrammatic view: ﬂlustratlng the: con-v-
struction-of the control mechanism for varying the angu- -
lar relation of the fuselage and-the supporting frame; and -

“Figure 14 is a diagrammatic view of the -control
mechanism for varying the angular relationship or the
pitch of the blades of the propeller for controlling the di-
rection of flight of the aircraft in a horizontal plane.

Referring now specifically to the drawings, the numer-

al 19 'generally .designates the aircraft or land vehicle:of-
“ the present invention which is substantially disk-shaped -

35

40

having oval upper and lower surfaces, thereby forming -

substantially a perfect air foil for ease of movement of.

the aircraft 10 through the air with least air resistance.

45

As specifically illustrated in Figure 4, the upper portion..
of the. aircraft 10 is. provided, with a passenger-compart-
ment generally designated -by the numeral 12 and the -

central portion of the aircraft 10 is.generally a main
fuselage or body generally designated by the numeral 14

50

and the bottom of the aircraft 10 is a supporting frame :

which-is generally designated by the numeral .16 where-

in the supporting frame 16 and the passenger compart-

ment 12 are normally retained in rigid relation to each
other and the fuselage 14 may be pivoted in relation
thereto for controlling flight of the aircraft 10 in a man-
ner described heéreinafter.

like may be employad and may be provided in the pas-

senger compartment 12-for observation by the operator...

Of course, the device may utilize more than one oper-
ator, such as a pilot and copilot; and the passengér com-

partment 12 ‘may be of any suitable and comparative - .

size to permit freedom of movement and comfort to the

' passengers.

The upper portion of the passenger compartment i2

"is provided with a ceiling or partition 3¢ which is gen-

erally flat and provided with. an upstanding ring 32
thereon for aitachment to the -lower end 34 of an en-
larged parachiite 36 wherein the shroud ‘lines 38 are at-
tached to the ring 32. The parachute.36 is-normally en-
closed within a curved cover member 46 having a re-
movable bottom 42 thereon with the parachute 36 folded
therebetween, - Retractible latch means 44 are ‘provided
for releasably retaining the cover 40 connected to the
passenger compartment 12. However, by rcleasing the
latch means 44, the cover 40 .may be removed: .and the

parachute 36 extended due to: movement.of-the -cover 40
away. from. the aircraft '16. . A suitable -pilot chute: may-

be employed for assuring -movement of thecover 40 -

away from the aircraft 16 if desired, which-may bead-

the passenger compartment. 12 may.:be released.and re-
moved from ‘the remainder of .the .aircraft 10 for per-
mitting repair of the aircraft 10, as-set forth hereinafter.

In the -

The . passenger compartment 12-is -provided :with -a-
bottom wall - 46 ‘that- is' provided :with-.a :plurality -of .

depending projecting lugs 48 disposed:in mutually spaced

relation - for reception- in- sockets ‘50 or: 2 hollow semi- -

spherical member 52 supported from-the frame 16.. As:

illustrated in Figure 10, a solenoid 54 is.provided for ac-

tuating 2 slidable pin 56 for engagement-with an aperture. -

58 in the lugs 48 wherein the pin 56 is slidable in a trans-. .

verse bore 60 in the enlarged bracket: 62 on.the upper
inner -surface of the semispherical member 52. thereby

permitting detachable engagement of the bottom. 46 and
the passenger compartment 12 with the.frame 16.and:-
the fuselage -14 thereby normally retaining. the passenger.

compartment- 12 in assembled relation, but. permitting the

passenger compartment 12 to be released therefrom when..
the .solenoid 54 is energized. It will be understood that. .

the control mechanism may be so arranged that when-the

solenoid 54 is energized during flight. conditions,.the sole-:} .

noid actuating latch mechanism 44 .is_also. energlzed for -

releasing the parachute 36, whereby the‘pavssengexr €Om=. .
partment 12 may be safely lowered to the greund surface ..
for permitting the passengers- in-the. passenger compart- .

ment to land safely without injury. . In the event the air-

_ craft 10 may be.employed for flying over. large bodies .

55

Referring now specifically to Figures 4 and 12, it will

be seen that the passenger compartment 12 mcludes ‘a

60

generally annular or cylindrical side wall 18 having a-.

recessed bottom portion 20 and .an.inclined upper wall

22 having a series of window openings 24 with glass dis--

posed theréin. Although a plurality, of seats are not il-..

lustrated, it will be understood .that seats.or. other-con-:

veniences for passengers may be  provided within the. .

passenger compartment 12 and .such .conveniences may
be in the form of seats, berths or the-like.
in the passenger compariment 12-is a seat 26 for the

operator of the aircraft 10 ‘together with a suitable con-:

. Forwardly

70

trol mechanism generally designated by the numeral 28 .

for manipulation by the operator positioned in the oper-
ator’s seat 26 for permiitting control of the aircraft 10.
It also is not illustrated but will be understood that
various gauges, dials, safety instruments, radios and the

- wall 68 of the passage 64 is divided into two sections and -

75

of water,. emergency propelling means. may ‘be provided
in the form of an .outboard motor or the like which
may -be stored in a suitable compartment within the

_passenger compartment wherein the outboard motor may

be utilized for propelling and steering.the passenger com-

partment to the nearest port in. the.event the passenger.

compartment 12 -is released and lands in a. body of
water.

Also, it is noted that the walls 20 and 18 as well

as the bottom -46 may be constructed of ‘water-tight
material. to -assure that_the passenger compartment. 12

will _remain afloat"in_the event .it.is-landed in .watér,:
thereby assuring the safety-of the passengers regardless

of the, posmon of the- ‘aircraft” when 4an_emergency sxtua-
tion arises.:
Referring now spec1ﬁcally to. Figure 4, it.will be seen

that the fuselage 14 is provided w1th a vemcally dlsposed

able screen 66 or the like may be provided at the upper
and lower edge .of the opening 64:to prevent enttance of .-

foreign objects such as. animals or the like. The inner

is provided ‘with- an -annular bearing- surface- 76- “which
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engages the outer surfacés of a pair of annular rings
72 and 74 which are substantially in the shape of an
I-beam with roller bearings 75 disposed between the outer
surfaces of the rings 72 and 74 and the bearing surfaces
70. A central annular member 78 is provided with roller
bearings 80 disposed between each surface of the annular
member 78 and the inner or facing surfaces of the an-
nular rings 72 and 74, thereby retaining the annular mem-
bers 72 and 74 in proper spaced relation and permiiting
rotation thereof with a minimum of friction. The inner
surface of each of the annular rings 72 and 74 is pro-
vided with an inwardly extending annular projection §2
which forms an annular ring gear for engagement with
a drive gear 84 which is disposed between the annular
rings 72 and 74 and is in meshing engagement with the
ring gears 82, thereby driving the annular rings 72 and
74 at the same speed in opposite directions. The drive
pinion gear 84 as well as the ring gears 82 are of the
double herringbone type, thereby eliminating radial thrust
and eliminating the necessity for elaborate thrust bearing
arrangements.

The central portion of the fuselage 14 is provided with
a horizontal wall 86 terminating in a vertical wall 88 at
its outer end wherein the vertical wall forms an enclosure
for the rings 72 and 74. The drive pinion gear 84 is pro-
vided with a stub shaft 9§ extending through and journaled
in the wall 88 wherein a telescopic drive shaft 92 inter-
connects the stub shaft 99 with an output shaft 94 on a
transmission 96, wherein the drive shaft 92 is telescopic
and provided with a universal joint 98 on each end
thereof. The transmission 96 receives its power from a
motor 15§ which may be of any conventional type but is
preferably of the gas turbine type wherein a pair of air
inlets 162 are provided at the front of the aircraft 18, and
these air inlets converge into a single passageway 104
and a single discharge pipe 106 is provided for discharg-
ing the exhaust gases from a single outlet 108 at the rear
of the vehicle. The inlet pipes 182 are split into diverg-
ing pipes or passageways in order to permit positioning of
the drive pinion 84 in direct alignment with the motor
100, thereby eliminating the necessity of an angular drive
shaft. The passageways 102, 164 and 166 are so arranged
that they extend outwardly between the rotating annular
rings 72 and axiaily pass through the annular central sup-
port member 78 substantially as illustrated in Figure 4
and also in Figure 3.

The motor 18§ is mounted on the top wall 119 of the
supporting frame 16 and the conduits 102, 104 and 106
are provided with flexible couplings 112 to permit rela-

tive movement of the fuselage 14 and the frame 16. An :

upwardly extending hollow cylindrical member 114 is
rigidly formed with the upper wall 1168 of the frame
16 and is integrally connected to the hollow semispherical
member 32 for attachment to the lower end of the pas-
senger compartment 12, thereby illusirating the rigid in-
terconnection between the passenger compartment 12
and the supporting frame 16. The transmission 96 on the
motor 16§ is provided with a power takeoff 116 for driv-
ing a telescopic drive shaft 118 through universal cou-
plings 128 to a differential 122 for driving a transverse
axle 124 having ground engaging wheels 126 mounted on
the outer ends thereof for causing movement of the
vehicle 1§ when it is disposed on a supporiing surface,
such as a road. Also, the frame 16 is provided with
a bottom closure wall 128 so that the air flow will not
be disturbed by irregular surfaces.

The front of the frame 16 is supporied by a rigid trans-
verse axie 128 having wheels 136 journaled and pivotally
mounted thereon together with steering arms 132 and
steering linkage 134 for controlling the pivotal position
of the steerable wheels 138 for guiding movement of the
vehicle 10 when it is disposed on a road or other ground
surface. Suitable shock absorbers 136 and spring means
may be provided between the axles 128 and 124 for
supporting the vehicle 16 in the usval manner. Also, the
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6
shock absorbers 136 may be provided for raising and
lowering the wheels 130 and 126 for retraction thereof
during flight of the vehicle 10, thereby eliminating air
resistance of such wheels.

Disposed between the top wall 110 of the frame 16 and
the wall 86 of the fuselage 14 is a plurality of compression
coil spring members 137 which are of equal strength and
are equally spaced from each other about the vertical
center of the aircraft 16, thereby normally retaining the
wall 86 in parallel relation to the wall 110 so that the
annular rings 72 and 74 are disposed in horizontal rela-
tion. The wall 86 on the fuselage 14 is provided with an
upwardly extending hollow spherical portion 138 for en-
gagement with the spherical portion 52 secured to the
frame 16 wherein universal pivotal movement of the
fuselage 14 in relation to the passenger compartment 12
is provided. Inasmuch as it is only necessary to provide
pivotal movement about a transverse axis, the spherical
portion 138 is provided with a slot 140 having a roller
142 movably positioned therein wherein the roller 142
is journaled to the spherical portion 52 secured to the
frame 16 thereby limiting the pivotal movement between
the member 52 and the member 138 to movement about
a substantially transverse axis wherein the fuselage 14
may be pivoted about a transverse axis to vary the hori-
zontal plane of rotation of the annular rings 72 and 74
for a purpose described hereinafter.

The juncture between the passenger compartment 12
and the fuselage 14 is provided with a flexible connecting
means 144 and the jungture between the frame 16 and
the fuselage 14 is provided with a flexible connecting
means 146, thereby permitting pivotal movement of the
fuselage 14 in relation to the passenger compartment 12
and frame 16 without imterrupting the smooth surfaces
of the exterior of the aircraft 10 and also permitting re-
moval of the passenger compartment 12 inasmuch as the
flexible member 144 will become disengaged from either
the passenger compartment 12 or the fuselage 14.

Referring now specifically to Figures 6 and 7, it will
be seen that the outer surface of each of the I-beam-
shaped annular rings 72 and 74 is provided with a series
of bearing blocks 150 mounted therein having a bore 152
extending therethrough for receiving a cylindrical bear-
ing member 154. A tubular member 156 is rotatably
journaled in the bearing 154 and projects outwardly there-
from, as designated by the numeral 158, and the project-
ing portion 158 is received in a socket 160 in the inner
end of a propeller blade 162 which extends radially from
the rings 72 and 74. An eclongated bolt 164 extends
through a longitudinal passage 166 in the tubular member
156 and is in screw threaded engagement with the bottom
of the bore 160 and is provided with lock nuts 168 on
the inner end thereof together with suitable cotter pins
170 for locking the nuts 168 thereon. Each of the pro-
peller blades 162 is provided with an upwardly extending
offset arm 172 for a purpose described hereinafter.

All of the upstanding arms 172 on the upper blades 162
are interconnected by links 174 and all of the arms 172
on the lower propellers 162 are interconnected by similar
arms 174,

As illustrated in Figure 6, one of the upstanding arms
172 is provided with an adjustable arm 176 attached
thereto between the inner and outer ends of the arm 172
with the free end of the arm or link 176 connected to a
link 180 which is supported from a bracket 182 on the
anaular ring 72 or 74. An electric motor 184 is con-
nected to a fluid pump 186 which, in turn, is provided
with conduits 188 and 190 for actuating a reciprocating
fluid pressure actuated piston and cylinder arrangement
192 which operates as a fiuid motor and is provided with
a reciprocating piston rod 194 having a pivot link 196
interconnecting the end of the piston rod 194 and the
center of the link 180 wherein reciprocation of the piston
rod 194 will cause pivotal movement of the associated
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arm 172, thereby pivoting the propellers 162 about the-

longitudinal axis formed:by the attaching bolt 164, -

_As illustrated in Figure 8, the fluid. motor 192 includes -

- a cylifider 198 having a piston 209.reciprocable therein
“with the piston rod 194 attached thereto.. The inner end

of the cylinder 198 :is provided with.a.closure plug 202 ;
and.the .other end thereof is provided-with-a closure wall .
204 with’a compression.spring 206.disposed.on.each side..
- of the piston 200 between the piston-260 and the respective-.
walls 202.and 204. The conduit 188 is in communication..

with.one side .of ‘the piston-200.while the conduit 190.is

10

in communication. with- the.other side.of the piston 280 : -

for reciproecating.the piston. 200 upon:propér: application.
of pressure in the lines 188 .and 190, thereby reciprocating .
the piston red 194 as desired for controlling the position..
of the propellers 162. . The cylinder 198 is.provided.with -
an :extension. portion 208. for receiving radial members .

210 formed on the rod 194 wherein-the radial members

210 are .provided . with .hollow bores:212. having com- -
pression coil springs 214 thereon with-ball members 218 <

at.the outer end thereof together with a-seat.220 between

the ball members 218 and the springs.214.. The baii mem-.

bers 218 engage indentations 220 on the. inner wall of
the cylinder -208. When the- piston 2600.1s in.a neutral
position, the spring urged balls 218.are positioned in-the
indentations 229.which will ‘automatically position the

blades 162 to a neuiral or normal position. This arrange--

ment on each of the loaders or rings 72 and 74 permits
automatic. centering of .the blades 162.
It is-noted that each of the rings-72 and 74 is prov1ded

with a pair of conductive pick-up rings 239 for selectively -

driving the motor 184 in.one direction or the other, de-

pending upon. which .pick-up ring 230 is energized. The"

pick-up rings 230 are energized by contact members 232
which are interconnected by electric conductors 234 to a
control switch generally designated by the numeral 236
which includes switch members 238 mounted on a steer-
ing column 2490 wherein each switch 238 is provided with
a ground wire selectively engageable with arcuate member
244 for selectively energizing one set of contacts 232 and
pick-up rings.230...-It will be noted that the control
mechanism for the upper set of blades 162 is dependent

upon. the control. nnjt -of the lower set of blades 162

~ wherein the pitch or angle of the blades 162 in-the upper
- set or, lower set-may be varied thereby controlling the re-

quired . torque - for rotating the blades 162 about the .

vertical axis of the rings 72 and 74, wherein the difference
in _torque -will rotate the fuselage 14 about the vertical
axis_for controlling the direction of horizontal flight of
the aircraft. The control switch mechanism generally
designated by the numeral 236 is controlled directly by
the steering wheel 245 in the control area of the passanger
compartment 12, .
- For controlling.- the angle of inclination and climb of
the aircraft 1€, fluid motor mechanism -generally desig-
nated by the numeral 246 is provided in between the wall
110 of the frame 16 and the wall 86 of the fuselage 14
for selective contraction. and expansion for varying the
angular.position of the fuselage 14 in relation to the frame
16 and the passenger compartment 12.

Referring now specifically -to Figure 13, it will be seen
that the details of the fluid motor 246 are specifically
illustrated. The fluid motor: 246 includes a piston 276
mounted in a cylinder 278 wherein.the cylinder. 278 is

mounted to'the wall 110 of the frame 16 and the piston,

rod is mounted to the wall 86 of the fuselage 14. The pis-
ton 276 is provided with centralizing springs 280 for re-
turning -the ‘device to a -normal position, and a slidable
member 282 is provided with a spring urged detent 284

for contact witha slidable plunger 286 when the device’

_isin meutral position; wherein-the plunger 286 is moved-
to:asposition: for breaking -contact with a contact point
299.: Suitable electric motor 292 and a fluid pump 294
actuated ‘thereby .are-provided. with conduits 286 for se-

lectively:extending: the piston-276-in:one -of iwo -direc--
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tions.:.

A central control mechanism 298.is provided with corner

contacts 300 in alignment with contacts 3862 on a-cylin-
drical member 304 wherein pivotal movement of the cen-
tral member 298 in any direction will cause contact with -
-one of the contacts 302, thereby energizing the proper:
motor 292 in the-proper manner for tilting the fusclage.:
.14 .in that dn‘ectlon, thereby causing the fuselage to be-

propelied in that direction.

For cthmg, control mechanism 386 is pr()hded on..
the steering column for changing the pitch of the propeller
blades 162 by vertical movement of the steering wheel .:
:245, The mechanism. 306 is illustrated in Figure 9 and:

includes a tubular .internally splined member 248 tele-

scopically receiving the lower splined end of the steering -
column 256 wherein the lower end of the column is re-

duced and extends. longitudinally therefrom as indicated::
‘by numeral 252.. An enlarged -head 254 is provided on-.
ihe free end of the reduced portion and a spring 256 is"

disposed on the outer surface of the head 254 and is
seated in the-closed boitom of the tubular member 248.

"A second spring 258 is disposed ‘on the other side .of:

the head 254 and seats against:a collar 260 mounted in
the tubular member. 248 thereby. equalizing the spring

256 for retaining the blades 162 in a normal position. A-
projection 262 is. mounted on column 258 and extends.

through slot 264 in member 248 for selective engagement *
with oppositely disposed plungers 270 and 272 of a switch:
268 for- supplying electrical. energy through conductor:
274 for selectively suplying energyto the blade pitch con-: -
trol mechanism 192, In controlling operation of the in-:-
vention, -vertical lift and descent is provided by altering :

the speed of the propeller blades by a conventional throt-
tle mechanism. By altering the pitch of one ring of

propeller blades, the vehicle may be caused to rotate:
about substantially a vertical axis due fo the increased
reaction force exerted by the ring of blades having the -
greatest pitch. Thus, the position of the body and frame -
of an entire aircraft about a vertical axis may be con-- -

trolled by controlling the piich of the individual rings

of blades and after the desired horizontal direction is ob--

tained, the blades are set in an equal or standard pitch

<which will maintain the horizontal direction about the-
In varying the angle of inclination of climb

vertical axis. !
of the vehicle,the pivotal movement between the fuselage

in relation to the passenger compartment actually "alters -

the. relationship between the center:of gravity of the de-
vice and the line of thrust created by the propelier blades.

When expansion and contraction of the pistons 276 is -

accomplished, this causes relative pivotal movement be-

tween the fuselage section 14 and the passenger carrying -
compartment 12 and the frame structure attached thereto.
It is pointed out that the rotors or rings with the blades -

of propellers thereon are mounted on the fuselage with
there being no relative pivotal movement between the
rotors and fuselage thus providing ‘a relative pivotal move-
ment between the passenger compartment as one element

and the fuselage with the rotors mounted thereon as an- ‘

other element.

When relative pivotal movement between the fuselage -
14 and passenger compartment 12 is-accomplished, one-

of these members must pivot and the other stays sta-
tionary or both members may be-said to pivot in relation
to each other. This relative pivotal movement between
the fuselage and passenger compartment provides a shift-

ing of the center of gravity of the device in relation to-
With ‘this-
basis, it-is pointed ‘out that when it is desired to achieve:
forward movement from-a -hover position, the control:
mechanism-is-moved fo-a position -to move fuselage 14
down in front and up -in the rear in relation to-the pas=

the ‘line of thrust of the propellers or blades.

senger compartment which may be considered to move up

[

. "Suitable electﬁc, conductors are provided .for.ro-.
tating the motor 292 in one.direction or. the-other, where-.
by the movement of the. fuselage 14-may. be-controlled..

[
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Thus, with the rotors rotating in the same plane as the
fuselage 14, the shifting of the center of gravity will cause
a shift in the angular position of the line of thrust caused
by the rotating blades inasmuch as it is axiomatic that the
line of thrust and center of gravity in this type of device
tend to coincide. Thus, when the center of gravity is
shifted away from the line of thrust, the tendency is for
the line of thrust to coincide with the center of gravity
thus providing directional control dependent upon the
direction of shift of the center of gravity in relation to
the line of thrust.

Therefore, when it is desired to move the aircraft back-
ward and upward from a hover position, the control
mechanism is shifted in such a manner as to bring the
fuselage 14 up in front and down in the rear and out of
parallel with the passenger compartment 12, This pre-
vides a shifting of the center of gravity in relation to the
line of thrust which provides a directional control inas-
much as the line of thrust is shifted towards a position
that would be coincidental with the line of thrust which
shifting is prevented by the mechanism for varying the
relationship between the passenger compartment and fuse-
lage. When right and left directions are desired, the
control mechanism is moved in such a manner to corre-
spondingly tilt the fuselage down on the side thereof that
the device is to move. In other words, the fuselage 14
is tilted down or the passenger compartment 12 is tilted
up at the side thereof to which the aircraft is desired to be
moved. Thus, by controlling the aircraft about a vertical
axis as described previously, the variation in pitch of the
blades being used for this purpose, and the variation in
the relationship between the line of thrust and center of
gravity, directional control of the aircraft is accomplished.

To control the craft in fast flight when jet propulsion
is the source of power instead of the rotors, the air in-
take of the rotors will be closed off for making a smooth
airfoil over the entire craft to lessen the drag. Control
of the craft is then achieved in the same manner, that is
by moving the control wheel, in the desired direction,
which will tilt the fuselage 14 in the desired direction.
It is well known that the pilot must have the power to
roll the craft around the longitudinal axis thereof. Also,
the pilot must be able to control the craft for climb and
dive to achieve directional flight. In order to roll the
craft around the longitudinal axis to the right, the steering
mechanism is moved to the right which, in turn, moves
the fuselage 14 down on the right side and up on the left
side at a parallel with the passenger compartment 12
thus creating more air pressure drag or area oam the up~
ward forward quarier section of the passenger compart-
ment 12 and fuselage 14 and the same air pressure drag
area on the forward lower left quarter section of the
frame and fuselage 14 and less air pressure area on the
areas opposite those just mentioned thus causing a
rolling action around the longitudinal axis. As another
precaution, the pilot must be able to turn the craft so that
the front of the craft is maintained in the direction of flight
at all times. This is accomplished by permitting the rotors
to rotate at a low r.p.m. during the jet propulsion speeds
so that the craft may be controlled about a vertical axis
by varying the pitch of the blades in the manner set forth
previously.

In an analogy concerning the shifting of the center
of gravity and the line of thrust, it is submitted as a com-
parison that when the center of gravity of a conventional
airplane is shifted such as when a number of passengers
move from front to rear or the load moves from front to
rear, it is necessary for the pilot to properly adjust the
controls of the airplane to maintain a line of flight. If
a horizontal line of flight were maintained with the load
in one condition and the load subsegently moved rear-
wardly, the center of gravity and line of thrust would
shift in relation to each other and all other things being
equal, the aircraft would then begin a steady climb as long
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as the powér was sufficient to maintain such a climb.
Thus, with the various controls, the pilot or operator of
the aircraft is capable of controlling the aircraft in all
phases of its flight and also controlling the aircraft when

“it is propelled on the ground surface such as when it is

used as a'ground vehicle.

The foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and de-
scribed, and accordingly all suitable modifications and
equivalents may be resorted to, falling within the scope
of the invention as claimed.

What is claimed as new is as follows:

1. A combined air and land vehicle comprising an en-
larged disk-shaped body having a passenger compartment
disposed at the top thereof, a supporting frame mounted
on the bottom thereof, ground engaging wheels on said
frame, said body having an annular vertical air passage, a
pair of counterrotating vertically spaced annular rings
mounted on said body and at the inner edge of said pas-
sage, a plurality of radial propeller blades mounted on
each of said rings and disposed in the passage for ver-
tically lifting the body upon rotation of the blades, cen-
trally disposed power means in the body for driving said
rings and propeller blades at equal speeds, each of said
annular rings having an annular ring gear thereon, said
gears being disposed in facing relation, said ring drive
means including a drive pinion gear disposed between the
ring gears and in meshing engagement therewith, a drive
shaft connected to said pinion, a transmission connected
to the drive shaft, and a power source connected to the
drive shaft for selectively rotating said blades, said blades
being pivotally mounted on said rings for pivotal move-
ment about their longitudinal axes for varying the pitch
of the blades thereby controlling the direction of hori-
zontal flight by varying the torque necessary for rotating
the rings and varying the reaction force caused by the
blades, means connected to the blades for varying the
pitch thereof, said body and frame having interconnecting
springs to urge the body and frame of the vehicle to a
level condition, fluid pressure actuated piston and cylinder
arrangements interconnecting the frame and body for
tilting the rotational axis of the rings and blades in rela-
tion to the center of gravity line of the frame and pas-
senger compartment thereby controlling the angle of climb
and the speed of movement of the vehicle due to inclina-
tion of the line of thrust caused by the tendency of the
line of thrust and center of gravity io coincide, said frame
and passenger compartment being rigid with each other,
and said body being universally adjustable in relation
thereto for controlling the angular position in relation
to the frame and compartment, said spring means between
the frame and body including a plurality of mutually
spaced coil compression springs of equal strength to re-
turn the body to a level relation with the frame and pas-
senger compartment.

2. An aircraft comprising a fuselage having a vertically
disposed annular air passage, counterrotating vertical
spaced rows of variable pitch propeller blades rotatably
mounted on said fuselage and disposed radially in said
passage for lifting the fuselage upon rotation of the
blades, power means disposed within the fuselage and
connected to the blades for driving said blades at various
equal speeds for varying the lifting force exerted by the
blades, power means connected to the blades for inde-
pendently varying the pitch of the rows of blades thus
varying the reaction force exerted by the rows of blades
about their center of rotation for causing rotation of the
fuselage about a generally vertical axis coincident with
the center of rotation of the blades for controlling the
position of the fuselage about a vertical axis, a passenger
compartment pivotally mounted on said fuselage, power
operated means interconnecting the fuselage and passenger
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compartment for altering the angular position.of the pas-:  tically: between the:anmilar; members with-the:upper. and:“-;
. senger-compartment. in .relation to- the. fuselage ‘thereby: lower:peripheral.edges thereof-drivingly-engaging the fac=:"
altering :the. relatlonshlp ‘of the center-of gravity of ithe.: ing-surfaces of the:annular. members-thereby driving.the:«
aircraft and.line.of thiust provided by the blades thereby: - annular members in opposite rotational: dxrecnons at. ﬂIe;'?
" varying the inclination of:the line of thrust for controlling - 5 : same speed. .

“the direction of the horizontal component of thrust there- :

by, controllmg flight of the aircraft. . References.Cited in the. ﬁle: of this.patent::

7 3 T‘he Stl”u(‘.ture as deﬁned ln Clalm 2 togetht‘.l' Witha~ K UNITED . ST ATES P ATENTS B

pair. of _vertically. spaced: annular members .mounted. . ) .

rotatably on.said fuselage .in. spaced .parallel:.relation;. 10:* 1 760 061- Horni - May:27, 1930.;
means:. mounting the. blades on said annular.members.for 1,876,682 Janney — oo Sept: 13,1932~
rotation about:the longitudinal axis of the. blades, a drive 2,1 10,563 Thaon .. -~ Mar. 8,:1938
shaft'connected to.the power means,.and a totatable drive. . 2,308,764 . Makaroff oo Jan. 19, 1943 -

member connected to said drive shaft and disposed.ver-: 2,377,835 ;. Weygers mmmmemae e June 5,/1945..
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