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Aircraft capable of passing from the aerial domain to the spatial domain and 
method for automatically adapting the configuration of same 

5 The present invention relates to an aircraft which is capable of changing over from air 

travel to space travel, and to a method for automatically adapting the configuration of 

said aircraft. 

Although not exclusively, this invention is particularly suitable for being used in a 

10 spaceplane, that is to say an aeroplane which is equipped with both aerobic 

propulsion means, such as turboshaft engines, and anaerobic propulsion means, such 

as a rocket engine, and which is capable of taking off from the ground in the usual 

manner for an aeroplane, of flying at high altitude at a transonic or even supersonic 

speed, and then of landing also in the usual manner for an aeroplane. 

An aircraft is already known which is provided with at least one manned cabin and 

comprises: 

• fixed aerobic propulsion means, such as turboshaft engines, for 

propulsion during air flight, and anaerobic propulsion means, such as a rocket 

20 engine, for propulsion during space flight, said anaerobic propulsion means 

being steerable so as to make it possible to pilot the aircraft during said space 

flight; 

• aerodynamic surfaces (flaps, control surfaces, etc.) for piloting the 

aircraft during air flight; 

25 • a system for controlling the environment (pressurisation, temperature, 

etc.) of the manned cabin, supplied by the aerobic propulsion means; 

• a store of breathable survival gas, for example consisting of oxygen 

cylinders, which store is only capable of temporarily supplying the manned 

cabin with breathable gas, but without pressurising said cabin, in the event of 

30 said system for controlling the environment malfunctioning at high altitude, in 

order to allow the aircraft to return to a lower altitude which does not require 

said cabin to be pressurised; 

• an electrical power supply system which is actuated by said aerobic 

propulsion means; 
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• electrical energy storage means, such as batteries, and 

• a system for producing piloting commands. 

In the case of an aircraft of this kind, the nominal type of flight operations can include 

5 extinguishing the aerobic propulsion means for a significant period of the mission. Of 

course, the comfort and condition of the passengers in the cabin must remain 

unchanged, whether or not the aerobic propulsion means are operating. 

For this purpose, according to the invention, the aircraft of the type described above 

10 comprises an additional store of breathable gas of the high-pressure capacity type, 

which is activated only during a stage of flight when the aerobic propulsion is 

interrupted, and which is capable of supplying the system for controlling the 

environment of said manned cabin by replacing the aerobic propulsion means. 

15 Advantageously, said additional store of breathable gas is of the pressurised gas 

cylinder type. 

Preferably, such a switchover of environment generation is carried out in the context 

of a process of automatically adapting the configuration of the aircraft when said 

20 aircraft passes from air flight to space flight. 

According to the present invention, such a method for automatically adapting the 

configuration of an aircraft, the mission of which makes it change over from air flight to 

space flight, is characterised on account of carrying out the following operations: 

25 - installing an additional store of breathable gas on-board said aircraft, which 

store is capable of supplying said system for controlling the environment of 

said manned cabin; 

- determining, prior to said mission, the conditions required at the end of the air 

flight in order to change over to the space flight, and 

30 - detecting said conditions during the air flight, and, when they are achieved: 

- supplying the system for controlling the environment of the cabin by means of 

the additional supply of breathable gas in place of the aerobic propulsion 

means, 
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- verifying that the environment of the cabin resulting from being supplied by the 

store of breathable gas is correct and then, if this is the case, 

- powering the electrical power supply system of the aircraft via the electrical 

energy storage means in place of the aerobic propulsion means, 

5 - verifying that the electrical power produced by said electrical power supply 

system powered by said electrical energy storage means is correct and then, if 

this is the case, 

- transmitting piloting commands generated by the system for producing piloting 

commands to the steerable anaerobic propulsion means in place of the 

10 aerodynamic piloting surfaces of the aircraft. 

Preferably, in order to supply the system for controlling the environment by means of 

the additional store of breathable gas, first said store is activated, then said system for 

controlling the environment is switched from the aerobic propulsion means to said 

15 additional store of breathable gas, and the supply from the aerobic propulsion means 

is deactivated. 

An alarm is emitted in the event that the environment of the manned cabin resulting 

from being supplied by the additional store of breathable gas is not correct. 

In the same way, in order to power the electrical power supply system via the 

electrical energy storage means, first said means are activated, then said electrical 

power supply system is switched from the aerobic propulsion means to said electrical 

energy storage means, and the power from the aerobic propulsion means is 

deactivated, and an alarm is emitted in the event that the electrical power produced by 

said electrical power supply system powered by said energy storage means is not 

correct. 

When piloting commands generated by said system for producing piloting commands 

30 are transmitted to the steerable anaerobic propulsion means, first the process of 

steering the anaerobic propulsion means is checked, then the transmission of the 

piloting commands is switched to said means, and the piloting control by said 

aerodynamic surfaces is deactivated. A check is then made as to whether the piloting 

by the steerable anaerobic propulsion means is correct, and if not an alarm is emitted. 

20 

25 
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The figures of the accompanying drawings will give a better understanding of how the 

invention can be carried out. 

5 In these figures, identical references denote similar elements. 

Fig. 1 is a perspective view of a spaceplane to which the invention can be applied. 

Fig. 2 is a block diagram illustrating the present invention. In this block diagram, the 

10 switchovers have been represented by discrete changeover switches for the purpose 

of understanding, but it goes without saying that, in reality, said changeover switches 

are electronic or computerised. 

The single-deck spaceplane 1 shown in Fig. 1 comprises a fuselage 2 which defines 

15 at least one manned cabin 3, wings 4 having aerodynamic flaps 5, horizontal tails 6 

having aerodynamic flaps 7, and a vertical tail 8 having a rudder 9. 

Said spaceplane 1 comprises aerobic propulsion means 10, for example formed by 

lateral turboshaft engines, and anaerobic propulsion means 11, for example formed 

20 by a rocket engine 12 arranged at the rear of the fuselage 2. 

As shown by the arrows 14 in Fig. 2, the rocket engine 12 is articulated at 15 so as to 

be steerable about the axis x-x thereof. 

25 The spaceplane 1 comprises, in addition: 

- a detector 20 capable of detecting a change-over point from the air flight 

phase of said spaceplane 1 to the space flight phase, defined using navigation 

information thereof, such as kinematic conditions of altitude, speed, outside 

pressure, etc.; 

30 - a system 21 for controlling the environment inside the cabin 3 of the 

spaceplane 1, said system 21 being capable of being supplied with air by 

means of switching means 22, or by means of an air bleed device 23 on the 

aerobic propulsion means 10, or by means of an air distribution device 24 



supplied by an additional store of air 25 formed for example by compressed air 

cylinders; 

- a store of breathable survival gas 10A, which is capable, in the event of said 

system for controlling the environment 21 malfunctioning at high altitude, of 

only supplying said manned cabin 3 with breathable gas for the time the 

aircraft 1 takes to return to a sufficiently low altitude at which the pressurisation 

and heating of said cabin are no longer required, said store of breathable 

survival gas 10A being put into operation by a controller 10B; 

- an electrical power supply system 26 for the various apparatuses 27 of the 

spaceplane 1, said system 26 being supplied with power by means of 

switching means 28, or by means of an electrical generator 29 driven by the 

aerobic propulsion means 10, or by an electrical power generation device 30 

powered by batteries 31, and 

- a system 32 for producing piloting commands for the spaceplane 1 from orders 

which are created by the pilot by operating the control stick and the rudder bar 

and which are directed to the input 32A of said system 32, the piloting 

commands of said system 32 being transmitted, by means of switching means 

33, either to an air flight control system 34 controlling the flight of the 

spaceplane 1 by means of aerodynamic flaps and control surfaces 5, 7, 9, or 

to a space flight control system 35 by steering the rocket engine 12. 

Moreover, the spaceplane 1 comprises: 

- a device 36, between the switching means 22 and the switching means 28, for 

verifying the operation of the air distribution device 24 supplied by the store of 

air 25, said verification device 36 being connected to the switching means 28 

by means of switching means 37; 

- a device 38, between the switching means 28 and the switching means 33, for 

verifying the operation of the electrical power generation device 30 powered by 

the batteries 31, said verification device 38 being connected to the switching 

means 33 by means of switching means 39; and 

- a control line 40 between the detector 20 at one end, and the verification 

device 36 of the air distribution device 24 and the verification device 38 of the 

electrical power generation device 30 at the other end. 
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The system of Fig. 2, according to the present invention, operates in the following 

manner: 

A.As long as the spaceplane 1 is in air flight, below the point of flight which can be 

detected by the detector 20, the verification device 36 of the air distribution device 24 

5 and the verification device 38 of the electrical power generation device 30 are 

inactive, and the switching means 22, 28 and 33 are in their positions a represented 

by the solid line in Fig. 2, such that: 

• the system 21 for controlling the environment inside the manned cabin 3 is 

supplied by the air bleed device 23 on the aerobic propulsion means 10, 

10 • the electrical power supply system 26 is powered by the electrical power 

generation system 29 driven by the aerobic propulsion means 10, and 

• the system 32 for producing piloting commands transmits said commands to 

the flight control system 34 capable of actuating the aerodynamic flaps and 

control surfaces 5, 7, 9. 

B.When the spaceplane 1 reaches the point of flight to which the detector 20 is 

sensitive, said detector generates an order which switches the switching means 22 

from their position a (the solid line) to their position b (in dashes) such that, now, the 

additional source 25 is activated, the system 21 for controlling the environment inside 

20 the manned cabin 3 is controlled by the air distribution device 24 supplied by said 

additional store of air 25, and the air supply from the aerobic propulsion means 10 is 

deactivated. 

Furthermore, said command generated by the detector 20 activates the verification 

25 devices 36 and 38 via the line 40. 

First of all, the verification device 36 verifies, via a link 41, that the operation of the 

whole of the air distribution device 24 and the additional store of air 25 is correct. If 

this is not the case, said verification device causes the switching means 37 to take up 

30 their position b (in dashes), and generates a warning signal on a line 42 and/or orders 

a safeguarding procedure. 

On the other hand, if the operation of the air distribution device 24 and of the store of 

air 25 is correct, the verification device 36 causes the switching means 37 to take up 



7 

their position a (the solid line), which controls the switching of the switching means 28 

from their position a (the solid line) to their position b (in dashes), after activation of 

the batteries 31 and before deactivation of the generator 29. The electrical power 

supply system 26 of the various apparatuses of the spaceplane 1 is therefore itself 

5 powered by the electrical power generation device 30 and the batteries 31. 

The verification device 38 verifies, via a link 43, that the operation of the whole of the 

electrical power generation device 30 and the batteries 31 is correct. If this is not the 

case, said verification device causes the switching means 39 to take up their position 

10 b (in dashes), and generates a warning signal on a line 44 and/or orders a 

safeguarding procedure. 

On the other hand, if the operation of the electrical power generation device 30 and of 

batteries 31 is correct, the verification device 38 causes the switching means 39 to 

15 take up their position a (the solid line), which controls the switching of the switching 

means 33 from their position a (the solid line) to their position b (in dashes). The 

system 32 for producing piloting commands 1 thus now transmits said commands to 

the flight control system 35 by steering the rocket engine 12. A verification device 45 

verifies that the piloting of the spaceplane 1 by the rocket engine 12 is correct, and 

20 emits an alarm/and or orders a safeguarding procedure if this is not the case. 
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CLAIMS 

1. Aircraft (1) capable of changing over from air travel to space travel, comprising 

a single-deck provided with at least one manned cabin (3) and comprising: 

5 • aerobic propulsion means (10) and steerable anaerobic propulsion means 

(12); 

• a system (21) for controlling the environment of the manned cabin, powered by 

the aerobic propulsion means (10), and 

• a store of breathable survival gas (10A), which store is only capable of 

10 temporarily supplying said manned cabin (3) with breathable gas in the event 

of said system (21) for controlling the environment of the cabin malfunctioning 

at high altitude, 

characterised in that said aircraft comprises an additional store of breathable gas (25), 

which is activated only during a stage of flight when the aerobic propulsion is 

15 interrupted, and which is capable of supplying said system (21) for controlling the 

environment of said manned cabin by replacing the aerobic propulsion means (10). 

2. Aircraft according to claim 1, 

characterised in that said additional store of breathable gas (25) is formed by 

20 pressurised gas cylinders. 

3. Method for automatically adapting the configuration of an aircraft (1), the 

mission of which makes it change over from air flight to space flight, said aircraft 

comprising a single deck provided with at least one manned cabin (3) and comprising: 

25 • aerobic propulsion means (10) and steerable anaerobic propulsion means 

(12), 

• aerodynamic piloting surfaces (5, 7, 9), 

• a system (21) for controlling the environment of the cabin, supplied by the 

aerobic propulsion means (10), 

30 • a store of breathable survival gas (10A), which store is only capable of 

temporarily supplying said manned cabin (3) with breathable gas in the event 

of said system (21) for controlling the environment of the cabin malfunctioning 

at high altitude, 



• an electrical power supply system (29) which is actuated by said aerobic 

propulsion means (10), 

• electrical energy storage means (31), and 

• a system (32) for producing piloting commands, 

characterised by carrying out the following operations: 

• installing an additional store of breathable gas (25) on-board said aircraft, 

which store is capable of supplying said system (21) for controlling the 

environment of the manned cabin, 

• determining, prior to said mission, the conditions required at the end of the air 

flight in order to change over to the space flight, and 

• detecting said conditions during the air flight, and, when they are achieved: 

• supplying the system (21) for controlling the environment of the cabin by 

means of the additional supply of breathable gas (25) in place of the aerobic 

propulsion means (10), 

• verifying that the environment of the cabin (3) resulting from being supplied by 

the additional store of breathable gas is correct and then, if this is the case, 

• powering the electrical power supply system (29) via the electrical energy 

storage means (31) in place of the aerobic propulsion means (10), 

• verifying that the electrical power produced by said electrical power supply 

system powered by said electrical energy storage means is correct and then, if 

this is the case, 

• transmitting piloting commands generated by said system (32) for producing 

piloting commands to the steerable anaerobic propulsion means (12) in place 

of said aerodynamic piloting surfaces. 

4. Method according to claim 3, 

characterised in that, in order to supply the system for controlling the environment by 

means of the additional store of breathable gas (25), first said store is activated, then 

said system for controlling the environment is switched from the aerobic propulsion 

means to said additional store of breathable gas (25), and the supply from the aerobic 

propulsion means is deactivated. 

5. Method according to either claim 3 or claim 4, 
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characterised in that at least one alarm is emitted in the event that the environment of 

the cabin resulting from being supplied by the additional store of breathable gas (25) 

is not correct. 

5 6. Method according to any of claims 3 to 5, 

characterised in that, in order to power the electrical power supply system by means 

of the electrical energy storage means (31), first said means are activated, then said 

electrical power supply system is switched from the aerobic propulsion means to said 

electrical energy storage means, and the power from the aerobic propulsion means is 

10 deactivated. 

7. Method according to any of claims 3 to 6, 

characterised in that at least one alarm is emitted in the event that the electrical power 

produced by said electrical power supply system powered by said energy storage 

15 means is not correct. 

8. Method according to any of claims 3 to 6, 

characterised in that, in order to transmit piloting commands generated by said 

system (32) for producing piloting commands to the steerable anaerobic propulsion 

20 means (12), first the process of steering the anaerobic propulsion means is checked, 

then the transmission of the piloting commands is switched to said means, and the 

piloting control by said aerodynamic surfaces is deactivated. 


