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Summary
The task of creation not expensive portable private flying vehicle intended for rescue of persons in distress at sea, for saving survived passengers and seamen from sinking ships, and delivering them by air to the land is a live issue growing in importance with understanding of great value of human life. Lifejacket and lifeboat will be little help against the cold among ice and cold water. Flying vehicle by means of which a person can be taken to the land within a few hours could be the most reliable air rescue means.

The present article is concerned with aircraft of different types and takeoff weight. Following the target goal we can say that among the flying vehicles now in use the most advanced airplanes, helicopters, and gyroplanes have taken the primary role in rescue operations. In view of the economic, aerodynamic and weight characteristics we turned our attention to jump takeoff gyroplanes.

We offer a brief description of performance characteristics of Nika-2 jump takeoff gyroplane designed on the basis of the specified technical requirements.
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The main aim is to create not expensive, portable personal flying vehicle intended for air-sea rescue of people suffering distress at sea, survived passengers and seamen of the sinking ships by taking them to the land using flying vehicles. 

Flying Vehicle Technical Requirements:

1) Back pack type, takeoff weight: 125 kg;

2) Pilot weight: 80 kg;

3) Operating altitude: 150 - 200 m;

4) Flying range: up to 300 km;

5) Area required for takeoff and landing: 5 х 5 m;

6) Flying speed: 35 – 160 km/h;

7) Easy-and –safe -to-use;

8) Capability to deliver people at the wind velocity of up to 25 m/s; 

9) Flying vehicles shall not take much room on shipboard;

10) Simulation training systems shall be provided at the same time with the flying vehicle to train pilots;

11) The time required for one person to bring the aircraft to operational availability shall not exceed 15 minutes. 
Additional features required:

1. It is required to provide de-icing system and heated cockpit to use gyroplane in the North regions;

2. It is required to provide automatically inflatable life raft;

3. It is required to provide emergency hoist to transport a second person using the people-carrying suspending device.
Flying vehicles which operation depends significantly on weather conditions are not completely suitable for rescue operations and for this reason were excluded from consideration. Among these are flying vehicles which are lighter than air, gliding and low speed flying vehicles of large geometrical dimensions. Helicopter, airplane and gyroplane operation modes have been taken into consideration as the main operation modes when working with the specified technical parameters. 
Motor delta planes were ranged in a class of airplanes. In addition, airplanes and gyroplanes with rolling takeoff cannot be used for the purpose in view, but vertical-takeoff-and-landing flying vehicles which can cruise like airplane or gyroplane could meet the specified characteristics. 
Publication “Vertical-Takeoff–and-Landing Flying Vehicles” (Refer to List of References, Item 3, page 78) states:

The helicopter with the jet engines installed at the blade ends is the simplest helicopter design. For this purpose can be used rocket engines, self-propelling ducts or pulse jet engines and turbojet engines.  Due to installing of the power plant directly at the main rotor the helicopter structure is simple and the whole fuselage space can be filled with passengers and cargo. Weight ratio of the jet helicopter with the jet engines installed at the blade ends makes up 60—65% it means nearly two times more than this one of helicopter with mechanical actuation. The helicopter design is not complicated, but it uses too much fuel. That’s why such helicopters are effective only by flying at short distances. 
It is unlikely to use helicopter operation mode for the purpose in view. The specified live-weight and flying ranges are higher than those of all known helicopters. Many back pack helicopter built [1] or similar relating to the takeoff weight also have characteristics which differ very much from the above specified requirements. 

The flying vehicles that can be transformed while in flight are known since the thirties of 20th century. Ospry V-22 is the most famous among them. The expenses connected with creation of this flying vehicle already exceeded 50 billion dollars. Unfortunately, this concept is dangerous because it is very difficult to reduce stalling speed when operating in airplane mode up to the flying speed of helicopter i.e. to the speed of 260 km/h and during testing of the flying vehicle 20 persons were killed.
The gyroplane in cruise mode has maximum stability in comparison with aircraft and helicopter of the similar takeoff weight. Moreover, the properly developed gyroplane construction is more safe and easy-to-use. Gyroplane operation mode allows to reach higher flying speeds in comparison with helicopter operation mode. However, it is hardly possible to reach maximum airplane flying speed when using gyroplane.

Publication “Vertical-Takeoff–and-Landing Flying Vehicles” (Refer to List of References, Item 3, page 106) states the following about compound helicopters:

By switching from operating in helicopter mode when the flying speed is approximately of 100—150 km to operating in gyroplane mode, with increase of flying speed the consumed power will be reduced in comparison with this one when operating in helicopter mode; and at the flying velocity approximately of 250 km/h the fuel consumption will be by 25—30% less than the fuel consumed when operating in helicopter mode. It comes from the fact that the main rotor designed to produce lift and horizontal thrust is less advantageous at high flying speeds than traditional propellers combined with the rotor.
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Fig.   98.   Consumed power N'cons. versus flying speed  V  operating in helicopter (1),  gyroplane (2)   and aircraft   (3) flying modes.
The consumed power of compound helicopter while operating in gyroplane mode allows to use less fuel, therefore the compound helicopter in comparison with the conventional helicopter has higher velocity, longer flying range and endurance. Due to unloading of the main rotor with the wing and  using tractor propellers to produce horizontal thrust, the compound helicopter operating in gyroplane mode can reach the speed of 400—500 km/h.
Unlike convertoplanes which aerodynamics is still poorly investigated the gyroplane flight statistics under different flight situations gathered during ninety years is extensive. Thousands of gyroplanes flying in the sky of the USA and Canada demonstrated high reliability and safety of this flying vehicle. The jump takeoff has yet to be mastered, but a few score of gyroplanes built in different countries of the world flying happily nowadays. Unsteady-state processes that caused so long development and adjustment of Ospry V-22 are practically missing in the proposed flying vehicle. That’s why its development and operation should be relative simple. Disadvantage of the proposed flying vehicle is lower flying speed in comparison with convertoplanes operated in airplane flying mode. 

It is also generally known that very light aircraft and helicopters must land when the wind velocity exceeds  7 m/s, and gyroplanes fly at the wind velocity of  20 m/s and can land crosswind. Publication  “Gyroplanes, Theory and Design”, (Refer to 4, page 96) says:

It stands to mention that the flying gyroplane at low- speed flight is less responsive to gusting winds than the airplane.  It is not only due to gyroplane stability, but due to the fact, that relative velocities and the forces of the rotor blade are changed less under gusting winds than those of the airplane wing as the relative velocities (at the same flying speed) at the gyroplane rotor blade section are on the average higher than at the airplane wing. 

In principle, gyroplanes have the ability to land vertically. (Refer to 4, page 86):

Gyroplane if it is properly balanced can gliding down steeply at high angle of attack, as it does not reach the stalling angle at which wing airflow breakdown and sudden lift reducing occur, and you do not need to worry about stalls or spins in gyroplane in case of speed loss.

However, under windless weather gyroplanes need little takeoff running. As a matter of fact the jump takeoff gyroplanes which can lift off due to kinetic energy saved in the gyroplane rotor are known since the thirties of 20th century. But the standard autodynamic rotor hub does not allow to carry out the safe jump takeoff because its duration is less than two seconds and the height of jump makes up fife meters. 

The jump height of up-to-date jump takeoff gyroplane can exceed 50 m i.e. is higher than any sea wave. Moreover, during jumping takeoff the motor is used to obtain horizontal speed and not lifting. This allows to provide the jump takeoff gyroplane with the motor which power is half as much than of the helicopter of the similar takeoff weight.
Thus, taking into account above said we can conclude that the flying vehicle being designed must be capable for jump takeoff and attain performance of flying and landing in gyroplane mode. In construction it shall be jump takeoff gyroplane with the rotor started mechanically and shall have the special hub. 

Nika-2 the folding jump takeoff gyroplane has been designed based on the above analytical data. Nika-2 folding jump takeoff gyroplane with jump height of more than 25 meters is suitable for solving of the target task. Technical description of flying vehicle construction is given below. 

To avoid not very well studied unsteady-sate processes which may occur during takeoff and landing and avoid damage danger of the flying vehicle in case of crash etc. we have taken as prototype for Nika-2 the arrangement of one seat Dominator [5] and have relocated horizontal tail to the bottom up to the thrust axis. 

Technical data; There is no high-precision parts in the construction. In case of use purchased engine consideration must be given to the fact that the complicated parts are available only in the main rotor hub. The blades shall be manufactured of the high quality material using good manufacturing equipment. The other parts can be manufactured for example in any simple workshop. 

Nika-2 folding jump takeoff gyroplane can be used not only for purposes stated in the assignment,  but for a wide range of tasks in the interests of the state power and even private individuals.
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Fig.1. Layout of the portable jump takeoff gyroplane (from patent)

The layout designations:

1 – Main rotor hub;

2 – Blades;

3 – Supporting mast;

4 – Power package;

5 – Pilot seat;

6 – Horizontal and vertical fin;

7 – Pusher screw;

8 – Pusher screw hub;

9, 10 – Landing wheels;

11 – Construction folding points.

Takeoff and landing area required for Nika-2 makes up 5 х 5 meters.  Folded gyroplane can be put in two containers of the following dimensions:

 - Blades 2х0,25х0,2 m;

 - Flying vehicle 1 х 0,6 х 0,4 m. 
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