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1
VERTICAL TAKE-OFF AND LANDING
AIRCRAFT

CROSS-REFERENCE

The present application claims convention priority to
Russian Utility Patent Application No. 2015135229, filed on

Aug. 20, 2015, entitled “JTETATEJIb HbIW AMM APAT

BEPTUKATIbHOI O B3JIETA W MOCAAKW ™. This
application is incorporated by reference herein in its entirety.
The present application is a continuation of International
Patent Application no. PCT/RU2016/000398, filed on Jun.
28, 2016, entitled “VERTICAL TAKE-OFF AND LAND-
ING AIRCRAFT”. This application is incorporated by ref-
erence herein in its entirety.

FIELD OF THE TECHNOLOGY

The present technology is in the field of aviation, and in
particular the present technology relates to stationary take-
off and landing aerial vehicles.

BACKGROUND

A widely known vehicle and precedent to this present
technology is the “flying motorbike” (see patent RU 108016,
dated Oct. 29, 2010) equipped with a parachute safety
system, featuring an X-frame, 4 symmetric propellers, and
an engine. Some of the device’s flaws include: that the flat
beam frame does not provide the necessary rigid construc-
tion resilient to large mass propeller processional and nuta-
tional vibration, which leads to resonant vibrations, entails
the formation of wear defects in the construction and renders
the objective of stabilizing the vehicle in the air more
difficult, the failure of at least one of the four propellers (as
well as any of the construction’s other elements providing
for the propeller’s operation) would lead to an accident;
meanwhile, the parachute safety system would not prevent
such an accident, but rather only lessen the severity of its
consequences. The parachute safety system is deemed likely
ineffective when flying at low altitudes. The broad diameter
and structure propellers prevent their ability to be quickly
stopped in the event of an accident.

Yet another well-known technology relevant to this tech-
nology’s background is the flying motorbike for the Aero-X
Hoverbike project http://aerofex.corn/theaerox/, featuring
an internal combustion engine and two power propellers also
featuring deflectable aerodynamic control. The flaws of this
device include that the actuation of both propellers is
performed using a single propeller, meanwhile the two-
propeller scheme is not resilient, and failure in the engine, as
well as any interruption in the operation of the propellers,
transmission, aerodynamic control, or other systems
enabling their operation, would lead to immediate spinning
in the air and this would render it impossible to be saved,
along with the pilot’s safe escape. The flat frame does not
provide for the rigidity that the construction needs or resil-
ience to the large mass propellers’ processional and nuta-
tional vibrations, which leads to resonant vibrations, entails
the formation of wear defects in the construction, and
renders the objective of stabilizing the vehicle in the air
more difficult. The broad diameter and structure of the
propellers prevent it from being able to be quickly stopped
in the event of an accident.

Also a well-known predecessor of this technological
background is the flying motorbike from the “MA Hover-

10

15

20

25

30

35

40

45

50

55

60

65

2

bike Helicopter” project http://www.hover-bike.com/MA/
product/hoverbike-helicopter/, featuring two or four propel-
lers in different configurations. The flaws of this device
include that the propellers’ actuation is performed from a
single propeller, meanwhile the two-propeller scheme is not
resilient, and failure in the engine, or any disruption in the
operation of the propellers, transmission, aerodynamic con-
trols, or other systems enabling their operation, would lead
to the vehicle’s immediate spinning in the air and would
render it impossible to be saved, as well as the pilot’s safe
escape. The same would be fair to say of the four-propeller
version, since the vehicle could not continue flight in the
case of the failure of at least one propeller. The flat frame
does not provide for the rigidity that the construction needs,
nor the resilience to the large mass propellers’ processional
and nutational vibrations, which leads to resonant vibrations,
entails the formation of wear defects in the construction, and
renders the objective of stabilizing the vehicle in the air
difficult. The large diameter and structure of the propellers
prevent it from being able to be quickly stopped in the event
of an accident.

The aerial vehicle known as the Moller M200G Volantor
(US) http://www.moller.com/, features a platform, a fuse-
lage, eight Wankel rotary engines, eight propellers in a ring
rim, a cabin, and a pilot’s seat. The flaws of this device entail
a single fueling system and engine-powering tank, the
failure of which would lead to all of the engines stopping at
once; meanwhile, autorotation would be impossible due to
the short diameter of the propellers and the inhibitory forces
in the engines, the redundancy of which would not provide
for a safe flight. The great difficulty in controlling the
Wankel engines, due to their slow response time compared
to electric motors, as well as the necessity to constantly keep
up a high level of revolutions in order to preserve the
optimal functioning of the engine utilized, require a propel-
ler pitch control system to be used. This system increases the
vehicle’s mass, reduces its reliability, and adds a superfluous
serviceable node to each motor. The combination of the
flaws in the utilized engine system leads to vehicle bobble
even without any wind (very noticeable on the published
trial videos) with the prospect of the loss of stabilization and
an accident. Engine overheating and fires on numerous
occasions forced the designers to have to switch from oil to
a toxic mixture of water and ethanol to serve as the fuel,
which did not solve all of the fire safety issues, but did,
nevertheless, manage to reduce the lower power-to-weight
ratio and the vehicle’s response time. The underwhelming
reliability, flying life, and overhaulability of the Wankel
engine along with the pitch control system, the underper-
forming production technology of the vehicle, its bulky
configuration in the form of a plate with a high amount of
surface area exposed to the wind, and the high overall cost
of the vehicle prevented it from entering mass production.

There is known VC200 aerial vehicle by e-volo http://
www.e-volo.com/, featuring 16 horizontally placed electric
engines with propellers, a pilot cabin, and an electrical
battery in it along with a parachute safety system for the
whole vehicle. The flaws of the closest precedent to the
presented technology entail its dependent electric power
system, where all of the engines are powered by a single
battery with a long main lead from the only battery to the
engines, which does not ensure the flight’s safety via redun-
dancy, since failure of the battery would lead to a failure of
all of the engines at once and autorotation landing would be
impossible due to the short diameter of the propellers and the
inhibitive forces in the actuation electric engines. The heavy
construction of the fuselage with the propeller frame carbon
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elements producing a kink does not ensure durability and
rigidity in the construction compared to the spacious frame
constructions, they add mass to the vehicle, and meanwhile
the fuselage parts themselves are unique in their construc-
tion and cannot be manufactured by a user independently or
invented by anyone other than the vehicle’s producer. The
combination of the flaws outlined above cause the cost of the
vehicle to rise and prevent the vehicle from being able to lift
up more than its own weight into the air. The aviation
controllers require helicopter flying skills of the pilot. The
parachute safety system is deemed likely ineffective when
flying at low altitudes.

SUMMARY OF THE TECHNOLOGY

Embodiments of the present technology may be imple-
mented in the stationary take-off and landing aerial vehicle’s
higher level of fail-safety, overhaulability, and safety.
Embodiments of the present technology may be imple-
mented as a means of personal transportation, a flying crane,
a skydiving platform, a means for scouting land or attacks,
an unmanned aerial vehicle (UAV), or a remotely-piloted
aerial vehicle (RPAV).

Embodiments of the present technology may be imple-
mented by the aerial vehicle’s stationary take-off and land-
ing entailing the space construction’s basic essential frame,
seat, controllers, motor placement, control system, and
remote control system; meanwhile, the basic essential frame
is manufactured with a center section and at least two
peripheral clusters, whereby the center section and the
peripheral clusters are manufactured with a space construc-
tion with each peripheral cluster manufactured with a lattice
structure featuring at least three matching segments con-
nected to each other. Meanwhile, built into each segment is
a motor installation featuring at least one engine and at least
one horizontal rotation propeller.

In accordance with the first broad aspect of the present
technology, there is provided a vertical take-off and landing
aerial vehicle comprising:

a base frame, the base frame including a central segment
and at least two peripheral clusters, the central segment
and the at least two peripheral clusters being imple-
mented as a spacious construction, each peripheral
cluster of the at least two peripheral clusters including
at least three segments connected to each other; a seat
mounted within the base frame;

a control system for controlling operations of at least a
portion of the vertical take-off and landing aerial
vehicle; and a respective motor installation located in
each segment of the at least three segments, the respec-
tive motor installation containing at least one engine
and a horizontal rotation propeller.

In some implementations of the vertical take-off and
landing aerial vehicle, the at least three segments are orga-
nized in a truss element, and wherein the at least three
segments are limited in volume by truss elements formed by
at least three facets; and wherein two neighboring truss
elements share at least one facet manufactured as a unitary
construction.

In some implementations of the vertical take-off and
landing aerial vehicle, the at least three segments are orga-
nized in a farm element, and wherein the at least three
segments are limited in volume by farm elements formed by
at least three facets; and wherein two neighboring farms
share at least one facet manufactured as a unitary construc-
tion.
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In some implementations of the vertical take-off and
landing aerial vehicle, the respective motor installation is
mounted in line and symmetrical in at least one horizontal
plane to each other respective motor installation.

In some implementations of the vertical take-off and
landing aerial vehicle, the respective motor installation is
mounted in an off-set relationship relative to at least one
other respective motor installation, the offset being in a
horizontal plane.

In some implementations of the vertical take-off and
landing aerial vehicle, the at least one engine is an electric
engine; and wherein each of the respective motor installation
comprises an electric power source mounted locally onto the
respective motor installation, and wherein the electric power
source is used to provide power to the associated electric
engine, and wherein the electric power source is located in
an air flow of the associated horizontal rotation propeller.

In some implementations of the vertical take-off and
landing aerial vehicle, the electric engine comprises two
electric engines coaxially located.

In some implementations of the vertical take-off and
landing aerial vehicle, the vehicle further comprises an
emergency power source switching system configured to
switch powering of a given motor installation to a power
source of another motor installation via a commutator sys-
tem cable.

In some implementations of the vertical take-off and
landing aerial vehicle, the electric power source comprises
at least one of: fuel cells, radioisotope and nuclear electric
power sources.

In some implementations of the vertical take-off and
landing aerial vehicle, each respective motor installation is
implemented as an independent unit with its own power
source and a local instrumentation set configured to receive
commands from a central control unit.

In some implementations of the vertical take-off and
landing aerial vehicle, each respective motor installation
comprises a pneumatic engine; and wherein the powering of
each pneumatic engine is performed from a compressor
installed in the central section, the powering being executed
via a separate conduit pipe with a shutters system with
electric actuation; and wherein the control system is con-
figured for regulating the feeding of the compressed gas to
pneumatic engines and their force.

In some implementations of the vertical take-off and
landing aerial vehicle, the conduit pipes pass through either
the inside or outside of the frame elements.

In some implementations of the vertical take-off and
landing aerial vehicle, the compressor further comprises a
pneumatic battery.

In some implementations of the vertical take-off and
landing aerial vehicle, each pneumatic engine is an inde-
pendent unit with its own pneumatic energy transfer channel
from the compressor and the instrumentation set, receiving
commands from a central control unit.

In some implementations of the vertical take-off and
landing aerial vehicle, the vehicle further comprises a dupli-
cate compressor and duplicate conduit pipes with indepen-
dent shutters, the duplicate compressor being installed inside
the central section of the aerial vehicle frame along with the
primary one.

In some implementations of the vertical take-off and
landing aerial vehicle, the central section houses seat, hand
and foot controllers.

In some implementations of the vertical take-off and
landing aerial vehicle, controllers are manufactured with a
possibility of dismantlement along with a quickly removable
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connection and their use as a remote control for control of
the vehicle at a distance in a drone mode.

In some implementations of the vertical take-off and
landing aerial vehicle, each respective motor installation is
controlled individually; and wherein each peripheral cluster
comprises an equal number of: (i) motor installations having
clockwise-rotatable propellers and (ii) motor installations
having counterclockwise rotatable propellers.

In some implementations of the vertical take-off and
landing aerial vehicle, each respective motor installation is
controlled individually; and wherein each peripheral cluster
comprises an even number of counterclockwise rotation
propellers.

In some implementations of the vertical take-off and
landing aerial vehicle, the vehicle further comprises auto-
matic control system operating in at least one of a pilot
mode, an autonomous drone mode, and in a remote control
mode.

In one particular case, the manufacture of the presented
technology entails space frame peripheral clusters consisting
of matching segments featuring completely or partially
matching parts, whereby one segment’s parts may be trans-
ferred and used in another segment.

In one particular case, the manufacture of the presented
technology entails a space frame construction featuring
nodes connected by a quickly detachable fixture of matching
parts.

In one particular case in the manufacture of the presented
technology, the aerial vehicle peripheral cluster segment is
limited in the volume of its truss members, forming at least
three facets, whereby at least one segment facet is manu-
factured as the same as a facet of the neighboring segment.

In one particular case, the manufacture of the presented
technology’s frame segment features motor installations
situated in line with and symmetrical to each other along at
least one horizontal plane.

In one particular case, the manufacture of the presented
technology’s frame segment features motor installations
situated in checkerboard fashion, located off-side each other
along at least one horizontal plane.

In one particular case, the manufacture of each of the
presented technology’s motor installations contains at least
one electric motor, meanwhile powering of the electric
motor is performed by at least one electric power source
placed right on the motor installation and located in the
motor installation engine’s propeller airflow.

In one particular case, the manufacture of presented
technology’s motor installation features at least two electric
engines, each placed in line with each other.

In one particular case, the manufacture of the presented
aerial vehicle technology entails the ability to switch the
powering sources for other motor installations while in the
air via a system switch cable.

In one particular case, the manufacture of the presented
technology’s electric power source is performed in the form
of fuel cells, radioisotope and nuclear electric powering
sources.

In one particular case, the manufacture of the presented
technology entails each motor installation having an electric
engine and functioning as an independent unit with its own
power source and monitoring instrumentation, receiving
commands from the central control segment.

In one particular case, the manufacture of the presented
technology features each motor installation containing an
air-motor, whereby the powering of each air-motor of each
motor installation is performed from the compressor
installed in the center section of the aerial vehicle via a
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separate conduit pipe with an electric actuation shutters
system regulating the compressed gas’ feeding to the air-
motor and their power, receiving commands from the central
control segment of the aerial vehicle.

In one particular case, the manufacture of the presented
technology features conduit pipes passing inside or outside
the frame elements.

In one particular case, the manufacture of the presented
technology includes the compressor featuring an extra air
accumulator.

In one particular case, the manufacture of the presented
technology includes each air motor installation functioning
as independent units with their own pneumatic power feed-
ing channel from the central compressor and monitoring
instrumentation, receiving commands from the central con-
trol segment.

In one particular case, the manufacture of the presented
technology additionally entails duplicate compressors and
duplicate conduit pipes with independent shutters, whereby
the duplicate compressor is installed inside the center sec-
tion of the aerial vehicle’s frame along with the primary one.

In one particular case, the manufacture of the presented
technology features a pilot seat in the central section of the
frame, control system controllers, hand and feet controllers,
a nose wheel, compressor, and its systems.

In one particular case, the manufacture of the presented
technology features operational controls with the possibility
of dismantlement with a quick connector and their use as a
remote control to guide the hardware at a distance in drone
mode.

In one particular case, the manufacture of the presented
technology features each motor installation controlled indi-
vidually; meanwhile, each peripheral cluster is manufac-
tured with an even number of motor installations and
propellers, which rotate clockwise and motor installations
whose propellers rotate counterclockwise.

In one particular case, the manufacture of the presented
technology features each motor installation controlled indi-
vidually, meanwhile each peripheral cluster is manufactured
with motor installations containing an even number of
propellers rotating counterclockwise.

In one particular case, the manufacture of the presented
technology contains a system for maintenance a specific
altitude, course, route, and position in space.

In one particular case, the manufacture of the presented
technology contains an automatic control system operating
in pilot mode, autopilot mode, and remote control mode.

In one particular case, the manufacture of the presented
technology features a suspension device at its center of mass
for lifting and transporting cargoes on an external mount.

In one particular case, the manufacture of the presented
technology features peripheral clusters with the ability for
anterior and rear space scanning segments to be installed,
auxiliary devices, and illumination devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The parts, characteristics, and also the advantages of this
technology are presented in below in the manufacture
options of the presented stationary take-off and landing
aerial vehicle, using drafts demonstrating:

FIG. 1 depicts a top view for the one-engine embodiment
of the vertical take-off and landing aerial vehicle in the
motor installation.

FIG. 2 depicts a top view for the two or more engines
embodiment of the vertical take-off and landing aerial
vehicle in the motor installation.
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FIG. 3 depicts a side view of the vertical take-off and
landing aerial vehicle, in accordance with at least one
embodiment.

FIG. 4 depicts a Front view of the vertical take-off and
landing aerial vehicle, in accordance with at least one
embodiment.

FIG. 5 depicts a side view of the electric type motor
installation with two contra-rotating propellers, in accor-
dance with at least one embodiment.

FIG. 6 depicts an overall view of the electric type motor
installation with two contra-rotating propellers, in accor-
dance with at least one embodiment.

FIG. 7 depicts aside view of the air-powered type motor
installation with one propeller, in accordance with at least
one embodiment.

FIG. 8 depicts a perspective view of the air-powered type
motor installation with one propeller, in accordance with at
least one embodiment.

FIG. 9 depicts a quickly detachable lock connection frame
nodes, where A is the internal frame connection node, B is
the outer frame extremity node, and C is the internal frame
connection node with a diagonal input.

FIG. 10 depicts a construction of the frame node locking
mechanism, in accordance with at least one embodiment.

FIG. 11 depicts an engine attachment fitting, in accor-
dance with at least one embodiment.

FIG. 12 depicts an example of a cluster manufacture with
motor installations situated off-side each other in two planes,
in accordance with at least one embodiment.

Denoted numerically in the figures are the following
features:

1—engine, 2—electric power source (for the electric
actuation version), 3—motor installation as part of the
cluster, 4—frame, 5—nose wheel segment, 6—pilot seat,
7—Ilanding gear, 8—compressor (for the air-powered actua-
tion option), 9—ultrasound distance gage with radar,
10—auxiliary power source, 11—autopilot, 12—nose wheel
segment battery, 13—steering column control segment with
radio transmitter, 14—control pedals, 15—wheel control
handles, 16—quick removal latches for steering column
attachment, 17—frame nodes, 18—engine controller,
19—opropeller, 20—propeller actuation shaft, 21—com-
pressed gas inlet, 22—burnt gas outlet, 23—node port,
24—insertion with jaw and collet locking, squeezing the
frame element and the frame actuation element into a round
shape, if it is not originally round, 25—elastic hub providing
for the compression of the frame element, as well as having
an extension to the end of the hub, providing a means to
compensate for the frame element’s side curvature,
26—screw, 27—frame element (brace, leg).

DETAILED DESCRIPTION OF THE
NON-LIMITING EMBODIMENTS

The presented aerial vehicle construction contains clus-
ters, each consisting of three or more motor installations and
each with a minimum of one motor, whether electric or
air-powered, and at least one horizontal rotary propeller,
independent of each other mechanically and electrically,
controlled individually, controlled equally clockwise and
counterclockwise (if there is more than one propeller). Each
motor installation contains an individual power source or
uses an individual power transmission channel. The failure
of one or several of the motor installations will not lead to
turnover or spinup of the vehicle, since the lost thrust and the
spinning aspect are automatically switched to the cluster’s
operating motor installations under the condition of a suf-
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ficient supply of power in the operating motor installations,
meanwhile the operating motor installations are fully inde-
pendent of the failed ones. This renders the installation of
additional emergency systems unnecessary, both for the pilot
and the vehicle as a whole. The fail-proof objective is
achieved in the entire diapason of flight altitudes. The short
diameter and low mass propellers can be quickly stopped,
both by using the engine’s natural brakes and by force by
creating a reverse force engine, which achieves safety in
operation.

The vehicle’ safety system is also implemented, primarily,
with a group of optical sensors situated right on the propel-
lers, which provide a signal (in the case that objects enter the
propeller zone) for an emergency stop for the affected
propeller. In the case that the vehicle is operating under
conditions of extreme dustiness, the optical sensors may be
replaced by capacitive or radio location sensors, meanwhile
the radio location sensors cover a greater sensing area and
the capacitive ones provide greater distinction. Secondarily
implementing this is the optical transmitters system inside
the hollow elements of the frame consisting of heads and
optical signals transmitters operating constantly throughout
the flight. In the case that the optical connection channel
frame element fractures, the central control segment (auto-
pilot) (also referred to herein as “central control unit”)
receives a signal as to the location where the frame was
damaged.

The essential frame (also referred to herein as “base
frame”) of the expansive space frame aerial vehicle provides
the necessary rigidity with a low weight. The ease of repair
it has is achieved on account of the vehicle’ segment
construction with a large amount of repeating elements as
well as a minimal amount of mechanical mobile and dete-
riorating parts and servicing points. Depending on the con-
figuration, the aerial vehicle can feature electric or air-
powered actuation, which achieves its low operation cost.

The stationary take-off and landing aerial vehicle (AV)
consists of the necessary frame, an automatic control sys-
tem, manual controls, a pilot seat, and motor installations
combined into clusters and auxiliary systems.

The aerial vehicle’s frame is manufactured as a space
construction with a central section and sections situated in
front of and behind the aerial vehicle relative to the flight
direction. Meanwhile, the central section of the aerial
vehicle frame entails a frame and it’s designed for the
installation of controls, a pilot seat, a control system (auto-
pilot), hand and feet controls, and a removable steering
segment also fulfilling the role of a remote control of the
vehicle, the compressor (in the air-powered manufacture
version), and its systems. The shape of the central segment
is determined by the pilot placement’s ergonomics depend-
ing on his’/her mass, height, and necessity to carry ammu-
nition.

The front and rear sections of the frame are designed for
placing motor installations, primary and reserve power
sources, electric and pipe conduits, anterior and rear space
scanning segments, and auxiliary devices, such as lights,
bumpers, etc. These frame sections entail supports and are
implemented in the form of a set of matching segmented
connected to each other, placed inside which are matching
motor installations, forming, jointly with the frame, the
anterior and rear cluster of motor installations; meanwhile,
no more than one motor installation are installed in a
segment. The area of the frame is called a segment, limited
by the volume of the frame elements (braces, legs, power
belts, and nodes), but not featuring them on the inside and
having at least three facets; meanwhile, at least one facet
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matches one of the neighboring segment. Meanwhile, the
neighboring segments are fully or partially identical accord-
ing to the frame elements used among them (braces, legs,
power belts, and nodes), which provides a basis to use a
limited number of matching parts in the motor installations’
cluster construction, as well as transfer these parts between
segments, which renders repair easy. This meanwhile also
provides for flexibility in the construction of different load
capacities of vehicles, since the number of segments (and the
motor installations in them) can easily be increased as a
continuation of the existing frame (cluster). The shape of the
segments and procedure of their installation is chosen in
such a way as to minimize the free space between the motor
installations. Linear placement is admissible, where the
motor installations are situated along a single plane, sym-
metrical to each other and placed in a zigzag pattern, where
the motor installations are situated off-side each other in
horizontal and/or vertical planes, which is a more universal
and preferable option.

The aerial vehicle contains at least two clusters; mean-
while each cluster contains at least three motor installations.
The number of motor installations in a cluster is determined
based on the necessary load capacity of the vehicle and the
force each motor installation contains.

The frame of the aerial vehicle is manufactured out of
light specialized materials, such as carbon, aluminum, dur-
alumin, or titanium (carbon is preferable) and entails a
spacious construction out of round, oval, and rectangular
section braces connected to the frame via nodes with fix-
tures. The location of the fixtures is determined by the
quantity and shape of the braces matching the nodes, in the
angles they match, as well as the braces section. According
to this, connection points (ports) are created on the node
surface in the form of a round cylinder with a thread. In the
case of hollow brace actuation, the port contains a pin, the
shape and section of which corresponding to the internal
section of the hollow brace. The brace is brought to the tie-in
point (placed on the pin if it’s hollow) and then an elastic
head out of soft material (rubber, polyethylene, silicon,
elastic plastic, whereby rubber is the most preferable from a
price and freeze resistance standpoint) is placed on it, in
shape corresponding to the external shape (section) of the
brace, meanwhile on top is an insertion with a collect fixture
and a jaw, in addition to a screw and a brace, rendering the
brace shape round, unless the external shape (section) of the
brace is originally round, and is fastened with a screw. Under
the pressure of the screw, the elastic head is deformed
width-wise and reliably compresses the brace at the node,
additionally attaching via the insertion’s collet fixture, ren-
dering the connection demountable and easy to repair. The
braces themselves are manufactured out of standard type
areas and sections broadly represented on the market from
different producers, which enables their purchase by users
regardless of the AV and independent manufacture of the
necessary brace out of them. The node, port, insertion, and
screw are manufactured out of the same material as the
frame. If mobility in the node isn’t required, the fastening
connection can be replaced by adhesion, welding, or riveting
at the tie-in points, whereby the preferable version is adhe-
sion as a universal one and not violating the structure of the
node and brace as a connection option.

The necessary rigidity and protection of the pilot and the
influence of the rotating propellers around them, or their
fragments in the event of destruction, is achieved via the
spacious structure of the frame and the protective barriers of
the propellers located inside the frame segments. Motor
installations are assembled on a handling fixture manufac-
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tured preferably out of the same material as the frame and
using this handling fixture, they are fastened to the frame in
one of the ways described for the node. Also attached to the
frame are an electric and pipe conduit, transmitters, vehicle
transmitters and systems, the nose wheel, the pilot seat, and
the power and energy sources. Passing inside the hollow
segments of the frame are optical system control channels of
the frame integrity, and also a conduit can possibly be passed
through (electric and pipe), in cases where heightened
protection is required of the conduit from the external
mechanical influences.

For the first technology performance option, the motor
installation contains one or more electric engines situated in
line with each other and connected to them via horizontal
rotation propellers. Powering of the engines is implemented
from a single power source (PS) or a group of PS situated
directly on the attachment fitting of the engine and located
in the airflow from the propeller of this motor installation.
Auxiliary PS can also be used, situated outside the motor
installation and powering several motor installations at once,
but not all from one PS. The placement of auxiliary PS is
possible inside the hollow frame elements, in the free space
between the cluster propellers, over and under the motor
installations. It is preferable for it to be situated in the free
space between the cluster propellers.

Each motor installation contains an individual engines
controller taking commands from the central control seg-
ment (autopilot) of the aerial vehicle and implementing
control of the motor installation electric engines, failure
control, and control of correspondence to the set engine
operation mode and the motor installation PS, using a sensor
for the current, voltage, temperature, revolutions, and vibra-
tions. The current sensors are situated at the entry to the
motor installation via an electric scheme and measure the
consumption of the PS flow that the motor installation
amounts to. The voltage sensors are situated on the printed
board of the controller and are connected to the measured
points in the motor installation: the incoming PS voltage,
voltage on the engine, and the electronic controller elements
power voltage. The revolutions sensors are located on the
engines and measure the revolutions and factor of rotation
due to a change in the magnetic field in the engines during
rotation. The temperature sensors are located on the printed
board of the controller and in controlled points: the PS, the
engine coverings, and the power keys. The vibration sensors
are located at the points the engines are attached to the frame
at. In the case that PS refilling is used, the engine controller
also implements control of filling the PS of the motor
installation. Thus, each motor installation is an independent
functional unit.

A cable is passed through between the central segment
(autopilot) and the motor installations, through which con-
trol commands (primary channel) are transmitted from the
autopilot situated in the center of mass of the aerial vehicle
to the motor installations and a slow charge from the PS
motor installations is implemented in small points in the
case that rechargeable PS are used. There exists the ability
to switch the power source from neighboring motor instal-
lations to the necessary motor installation via the commu-
tators system situated in the motor installations via this
cable. Quick charging via large points is implemented by
connection of the charging device directly to the motor
installation PS.

The reserve control channel (commands transmission) to
the motor installations is implemented either via a different
cable passed through a different route (to avoid simultaneous
damage of both cables) or via a radio channel; meanwhile,
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the radio channel version provides a basis to minimize the
weight of the cable and the cable option improves the
jamming resistance of the channel. The cables are passed
through via a matrix method, where one control channel has
cables passed through it, going transversely to the vehicle’
symmetry axis; meanwhile, the second channel is length-
wise (such a linkage is possible on account of the cluster
construction of the front and rear sections of the frame). In
this case, two cases suit each motor installation from dif-
ferent sides and without repeating areas of the linkage
route). In the case that a radio channel is used, radio
transmitters are installed in each motor installation and in
autopilot. Used for synchronization of transmission is pro-
tocol resolving conflicts based on the transmitter’s priority.
Autopilot features the highest priority and then the priorities
are distributed between the motor installations from the
highest to the lowest, whereby highest priority is given to the
motor installations that are farthest from the center of mass
to make the largest investment in controlling influence on
the vehicle on account of the largest level to the center of
mass.

Use of the generators and turbo generators of all types,
batteries of all types, chemical current sources of all types,
fuel cells of all types, radioisotope and nuclear element
powering of all types as the PS is possible. Installation and
connection of the above-listed PS types are implemented
according to the manufacturer plant manual relative to the
PS model used. The rechargeable chemical current sources
(batteries) are considered preferable.

For the second option of the technology’s manufacture,
the motor installation entails an air-powered engine (also
referred to herein as “pneumatic engine”) situated horizon-
tally with a horizontal rotation propeller connected to it and
the exhaust of the burnt gas released below.

The powering of each air-powered engine of each motor
installation is implemented from the compressor installed in
the central section of the aerial vehicle via the conduit pipes
and the shutters system with electric actuation regulating the
feeding of the compressed gas to the air-powered engines
and their power, receiving commands from the central
control (autopilot) segment of the aerial vehicle. The com-
pressor entails an internal combustion engine or a turbo
generator with a compressed air segment powered by fuel
from a tank situated above the compressor and attached to its
frame. For time redundancy needs, the compressor contains
an air-powered battery situated to the side of the compressor
and attached to its frame, designed for temporary powering
of the engines in the case of the main compressor’s failure.
Switching to the air-powered battery occurs automatically
with the help of a three-way shutter installed on the air-
powered battery in a rift of the conduit pipe between the
air-powered battery and compressor, bleeding into the
engines’ conduit pipes powering and reacting to the inequal-
ity of pressures on both sides (the compressor and the
air-powered battery), switching to the side that is the source
of greater pressure. Most justified as assuming the role of the
compressor is the use of air-powered auxiliary (APU) avia-
tion technology force installations, such as the domestic
AI-9 or GTCP36 engine and other similar ones.

Compressed air from the compressor arrives to the air-
powered engines via independent conduit pipes, each con-
duit pipe to its own engine passing inside or outside the
frame elements; meanwhile, the internal linkage improves
the protection of the conduit pipes, as the external linkage
does for cooling. External linkage is preferred to render it
easier to repair. The air-powered engines’ control shutters
are located at both ends of each conduit pipe; meanwhile,
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one of the pair of shutters can be discrete, intended only for
choking the emergency conduit pipe and the second must be
regulatory. The autopilot gives commands to the engine
controller and it controls the degree that the regulatory
shutters are opened in by way of changing the electrical
signal cables that lead to them, all the while regulating the
gas expenditure in this channel and, consequently, bringing
power and thrust to the air-powered engine of this motor
installation.

The controller installed onto the air-powered engine
implements uninterrupted control of the operation of the
air-powered engine based on the figures of the sensors for
pressure, revolutions, temperature, and vibrations and can
independently make a decision to switch off the emergency
engine by way of closing of the shutters leading to the
conduit pipes while notifying the autopilot. The autopilot
can also give a command to the engine control segment to
switch off the air-powered engine. The revolutions sensors
are situated at the air-powered engines and measure the
revolutions as well as the fact of rotation according to
changes in the magnetic field of the air-powered engine
blades during its rotation. The temperature sensors are
located on the printed board of the controller and the
controlled points: the shutters, engine frames, and conduit
pipe. The vibration sensors are located at the points the
engines are attached to the frame at. The pressure sensors are
installed on the controller board and connected to the control
points on the conduit pipe, engine, and shutters and measure
the pressure relative to the atmosphere and pressure swings
between the control points. Transmission of the controller
commands and the collection of diagnostic information from
the controller are implemented via the control cables and the
radio channel, equivalent to the previous version of the
technology.

Installation of a duplicate compressor and duplicate con-
duit pipes is possible with independent shutters (from the
primary one) for compensating for damage during a flight;
meanwhile, a duplicating compressor is installed inside the
central section of the aerial vehicle frame along with the
primary one in such a way not to disrupt the center of gravity
of the vehicle; all the while, the duplicating conduit pipes
pass inside the cluster in a route that does not coincide with
the primary conduit pipes route in order to prevent simul-
taneous destruction. This is via the matrix method, where
one control channel involved conduit pipes passing through
transversely to the vehicle symmetry axis; meanwhile, the
second channel goes along it (such linkage is possible on
account of the cluster construction of the frame with repeat-
ing elements). In this case, two conduit pipes go to each
air-powered engine from different sides and without repeat-
ing areas in the linkage route. The compressors have inde-
pendent control systems, fuel equipment, and tanks. Instal-
lation is possible of a separate pressure source with
compressed or liquefied gas instead of a primary or duplicate
compressor.

The automatic control system fulfills the task of stabiliz-
ing the angular and spatial position of the AV, as well as the
task of stabilizing the set altitude, by way of a selective
change in the power of the motor installations clusters, by
way of commands transmission by the engine controllers of
each motor installation. The automatic control system con-
sists of three independent autopilot boards, the operation
control of which is implemented by a separate controller, via
a majority method, according to the decisions they make.
Each autopilot board contains a set of inertial transmitters
(triaxial gyroscope and triaxial accelerometer), magnetic
transmitter (compass), barometric altitude transmitter, and
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an air speed transmitter, manufactured according to a pres-
sure transmitter differential scheme with “Pito pipe” type air
intake, pyrometric horizon transmitters, as well as a satellite
navigation system transmitter. The sensor readings are gath-
ered in a central processor where they are combined and
corrected with the help of a Kalman filter, as a result of
which the true values of the vehicle orientation angles are
obtained as well as the angular and linear speeds and
accelerations. Based on these parameters, the central pro-
cessor calculates the necessary force individually for each
motor installations engine or by solution of the Navier-
Stokes equations, meanwhile the motor installations of the
cluster are represented as a vector field (the method provides
the most accurate results for the cluster’s universal dimen-
sions, but also required maximal computational resources)
or a vector resolution of the power of each motor installation
onto the AV’s center of mass in 3D space (the method
requires trigonometric calculations with a floating point for
each motor installations, but, meanwhile, less computative
resources than the Navier-Stokes equations) or via Hooke’s
Law with diffusion, whereby each motor installation is
represented as an inertial, elastic element, since it operates
in an elastic gas (air) environment; meanwhile, the relation-
ship between neighboring motor installations (power gradi-
ent) is described via a equation of diffusion onto the neigh-
boring motor installations (the method provides the least
precise results on account of dependence on the environ-
ment’s elasticity determined by the altitude of the flight,
although it can be easily broken down to integer calculations
and via diffusion coefficients the load on the cluster motors
situated at different distances from the center of mass can
possibly be flexibly regulated, evening out their wear). The
optimal method is vector resolution.

In the case of manual pilot control, the vehicle control
system imitates ground transport control schemes well-
known to the user, which he or she is used to, for which it
contains controllers necessary to ground transport
vehicles—a steering wheel and accelerator or brakes handles
or pedals, for the option of only manual or a combination of
manual/pedal control—which provides for control technol-
ogy identical to a ground vehicle, motorcycle, or automo-
bile, by way of a control system’s processing (by autopilot)
of controls signals and their transformations into commands
for motor installations. The altitude of the flight is set by a
separate handle and is automatically maintained by a control
system (autopilot) over the course of the entire flight accord-
ing to the readings of the transmitters group, such as a
satellite navigation system transmitter, a barometric height
transmitter, an optical (for low altitudes) and/or radio altim-
eter (for high altitudes), a radar, and an ultrasound range
scope (for radio-transparent hindrances). This also enables
the use of a ground transport control scheme on an aerial
vehicle and reduces the entry threshold for the user along
with ridding him or her of the necessity to study the piloting
technology of aerial vehicles. Meanwhile, the nose wheel
can be disassembled from the vehicle by way of disconnect-
ing the easily removable “frog” latches and removing the
connector pin connecting the nose wheel segment with the
autopilot via a cable connection and used as an independent
remote control for the vehicle in drone and remote pilot
modes, for which purpose the control segment contains its
own chargeable source of power and radio receiver trans-
mitter.

Thus, the combination of the characteristics that the
presented aerial vehicle features, the implementation of
which can be completed according to FIG. 1-FIG. 8, pro-
vides a basis for a small-scale, mobile, ecological, safe, and

10

15

20

25

30

35

40

45

50

55

60

14

convenient stationary take-off aerial vehicle that is easy to
repair, fail-safe, and inexpensive to operate, which allows
the aerial vehicle to include emergency response, medical,
and postal services as means of nearby flight in mountain-
ous, marsh, and other types of land that are difficult to pass
through, as a transportation vehicle for landing forces, in a
warehouse or for surveillance, as a means of operation (in
drone or remote pilot mode), as a flying crane for erecting
engineering or fortification constructions, and a means of
entertainment.

The invention claimed is:
1. A vertical take-off and landing aerial vehicle compris-
ing:
a base frame, the base frame including a central portion
and at least two peripheral clusters, the central portion
and the at least two peripheral clusters being imple-
mented as a spacious construction, each peripheral
cluster of the at least two peripheral clusters including
at least three segments connected to each other;
a seat mounted within the base frame;
a control system for controlling operations of at least a
portion of the vertical take-off and landing aerial
vehicle; and
a respective motor installation located in each segment of
the at least three segments, the respective motor instal-
lation containing:
at least one engine;
at least one horizontal rotation propeller;
an individual power supply source, having been
installed within the respective motor installation, for
powering on the at least one engine of the respective
motor installation; and

an individual engine controller having been installed
within the respective motor installation, and being
configured, by the control system, to control the at
least one engine of the respective motor installation.

2. The aerial vehicle according to claim 1, wherein the at
least two peripheral clusters are implemented as matching
clusters made up of similar parts, such that the similar parts
are at least partially interchangeable between one segment
and another segment of the at least three segments.

3. The aerial vehicle according to claim 1, wherein the at
least three segments are organized in a truss element, and
wherein the at least three segments are limited in volume by
truss elements formed by at least three facets; and wherein
two neighboring truss elements share at least one facet
manufactured as a unitary construction.

4. The aerial vehicle according to claim 1, wherein the
respective motor installation is mounted in line and sym-
metrical in at least one horizontal plane to each other
respective motor installation.

5. The aerial vehicle according to claim 1, wherein the
respective motor installation is mounted in an off-set rela-
tionship relative to at least one other respective motor
installation, the offset being in a horizontal plane.

6. The aerial vehicle according to claim 1, wherein the at
least one engine is an electric engine; and wherein each of
the respective motor installation comprises an electric power
source mounted locally onto the respective motor installa-
tion, and wherein the electric power source is used to
provide power to the associated electric engine, and wherein
the electric power source is located in an air flow of the
associated horizontal rotation propeller.

7. The aerial vehicle according to claim 6, wherein the
electric engine comprises two electric engines coaxially
located.
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8. The aerial vehicle according to claim 1, further com-
prising an emergency power source switching system con-
figured to switch powering of a given motor installation to
a power source of another motor installation via a commu-
tator system cable.

9. The aerial vehicle according to claim 6, wherein the
electric power source comprises at least one of: fuel cells,
radioisotope and nuclear electric power sources.

10. The aerial vehicle according to claim 1, wherein each
respective motor installation is implemented as an indepen-
dent unit with its own power source and a local instrumen-
tation set configured to receive commands from a central
control unit.

11. The aerial vehicle according to claim 1, wherein each
respective motor installation comprises a pneumatic engine;
and wherein the powering of each pneumatic engine is
performed from a compressor installed in the central section,
the powering being executed via a separate conduit pipe
with a shutters system with electric actuation; and wherein
the control system is configured for regulating the feeding of
the compressed gas to pneumatic engines and their force.

12. The aerial vehicle according to claim 11, wherein the
conduit pipes pass through either the inside or outside of the
frame elements.

13. The aerial vehicle according to claim 11, wherein the
compressor further comprises a pneumatic battery.

14. The aerial vehicle according to claim 11, wherein each
pneumatic engine is an independent unit with its own
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pneumatic energy transfer channel from the compressor and
the instrumentation set, receiving commands from a central
control unit.

15. The aerial vehicle according to claim 11, further
comprising a duplicate compressor and duplicate conduit
pipes with independent shutters, the duplicate compressor
being installed inside the central section of the aerial vehicle
frame along with the primary one.

16. The aerial vehicle according to claim 1, wherein the
central section houses seat, hand and foot controllers.

17. The aerial vehicle according to claim 1, wherein
controllers are manufactured with a possibility of dismantle-
ment along with a quickly removable connection and their
use as a remote control for control of the vehicle at a distance
in a drone mode.

18. The aerial vehicle according to claim 1, wherein each
respective motor installation is controlled individually; and
wherein each peripheral cluster comprises an equal number
of: (i) motor installations having clockwise-rotatable pro-
pellers and (ii) motor installations having counterclockwise
rotatable propellers.

19. The aerial vehicle according to claim 1, wherein each
respective motor installation is controlled individually; and
wherein each peripheral cluster comprises an even number
of counterclockwise rotation propellers.

20. The aerial vehicle according to claim 1, further
comprising automatic control system operating in at least
one of a pilot mode, an autonomous drone mode, and in a
remote control mode.
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