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1. 

It is known fact that reaction jet airplanes as 
sume a considerable speed of progression when 
landing and that their stopping requires a sub 
stantial travel after they have come into contact 
with the ground. It is also necessary to be capable 
when landing to reduce and cance the thrust due 
to reaction while retaining a possibility of im 
mediate pick-up in the case of a failure in the landing. 

It is already known to use to this purpose a 
deflection towards the front either of the exhaust 
gases or of the air before it passes through the 
combustion chamber so as to execute a braking re 
action in a direction opposed to propelling reac 
tion. These two methods show drawbacks as will 
appear hereinafter. 
As concerns the deflection of air towards the 

front before it passes through the combustion 
chambers, such a method shows the drawback of 
modifying the operative opening of the compressor 
and of requiring a modification in the injection 
of fuel in order to avoid the rise in temperature 
resulting normally from the reduction of the air output. 
through the turbine reduces the speed of the 
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Moreover the reduction in the output 
2 5 group and for any subsequent pick up, in the case 

of a failure in the landing for instance, it is neces 
sary to begin by reaccelerating the machine, 
which may require a certain time. Lastly, the 
braking action is not very important by reason 
of the air expanded towards the front not being 
heated and of the drop in pressure accompanying 
the reduction in speed and the increase of the compressor opening. 
The arrangement that uses a forward deflection 

of the jet of exhaust gases from the turbine does 
not show these drawbacks but it requires a special 
shape for the reaction jet nozzle that is com 
paratively intricate and difficult to control while 
furthermore leading during normal operation to 
a certain loss of energy. 
The present invention relates to a method that 

does not show these drawbacks and that allows 
even for a comparatively important braking ac 
tion the integral retaining of all the possibilities 
of pick up of the machine; in other words it does 
not modify or modifies only to a negligible ex 
tent the speed, the temperature and the amount 
of fuel injected. Furthermore, it requires no 
modification in the aerodynamic circuit during . 
normal operation. 
According to this method, there is ejected simul 

taneously towards the front, gas removed from 
the exhaust of the turbine and driving fluid re 
moved prior to admission into said turbine. 
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2 
The invention covers also an arrangement for 

executing said method and including the associ 
ation of a by-pass for the exhaust gases of the 
turbine towards the front without any modifica 
tion in the reaction jet nozzle serving for normal 
operation, with another by-pass returning towards 
the front the gases from the combustion cham 
bers before their entrance into the turbine. 
The following description with reference to a C 

companying drawings will allow understanding 
how the invention may be embodied. 
In said drawingS: , , 
Fig. 1 is a diagrammatic axial cross-section, on 

line I-I of Figure 3, of an aircraft fuselage 
equipped with a reaction jet turbine including an 
embodiment of the invention shown in its inop 
erative position. , 

Fig. 2 shows the same fuselage with the air 
rangement according to the invention in its op 
erative position. 

Fig. 3 is a transverse cross-section through line III-III of Fig. 1. 
Figure 4 shows diagrammatically a plan view 

of an aircraft provided with a braking device ac 
cording to the invention. 
The upper longitudinal half cross-section of 

Fig.1 shows the deflection of the exhaust gases 
passing out of the turbinet before entering the 
propelling reaction jet nozzle u. This deflection 
is provided through the channel a leading to a 
chamber b located to the front of the fairing. 
Said chamber includes at least one exhaust port 
for the gases towards the front, which port is 
closed during normal operation of the aircraft 
by a valve c. This valve is actuated by means of 
a piston d with a pneumatic or hydraulic control 
or, through any other device within the skill of 
the designer. 
The lower-longitudinal half cross-section of Fig. 

1 shows the deflection towards the front of the 
driving fluid removed from the combustion cham 
ber ch before or preferably after the combustion 
in order to increase the temperature of the gases 
and consequently the speed of braking. This de 
flection is performed through a channel e lead 
ing to a chamber f provided with at least one 
opening for the ejection of the gases towards the 
front, said port being closed during normal op 
eration by means of a valve g. Said valve is 
rigid with a piston h that is also controlled as 
above through any suitable means such as a pneu 
matic or hydraulic system. 
The simultaneous actions of both deflection by 

passes, are adapted to one another in order to ob 
tain with a constant injection of fuel a rotary 
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Speed of the reaction jet turbine that is substan 
tially unchanged as well as a temperature with 
out any substantial variation at the admission 
into the turbine. 

This is possible as may well be understood 
from the following disclosure. The increase (by 
opening of c) in the cross-sectional area of the 
output of the exhaust gases from the turbine re 
duces the exhaust counter pressure; this leads to 
an increase in the drop of thermic energy avail 
able in the turbine and if the output of motive 
gases simultaneously by-passed through valve g 
before entering the turbine is Suitably reckoned, 
taking into account the reduction in pressure 
mentioned, there is no modification in the power 
delivered by said turbine and thereby in its rotary 
speed. It is just possible to find a certain in 
crease in the opening of the compressor and 
thereby a certain reduction in pressure. The lat 
ter does not modify substantially the output of 
air which in the case of an injection of fuel that 
is unvarying corresponds as desired to the keeping 
of the temperature of the gases at a constant 
value. 
When the braking is to be performed, the op 

erator proceeds with the simultaneous control of 
the valves c and g opening the deflection by 
passes towards the front, said control being ob 
tained through a single operation in order to 
Satisfy the conditions of stability as disclosed 
hereinabove. To this end the fluid acting on the 
pistons d and h may be controlled by a common 
hand-operated distributor . 
When the valves c and g are in their open por 

sition illustrated in Fig. 2, the currents of braking 
gases follow the circuit illustrated by the arrows. 
The control of this action may be a gradual 

one So as to obtain for instance a zero thrust for 
full speed of the unit. 
In order to make the engine pick up, the pilot 

has just to close the outputs for the braking 
gases. The result thereof is that automatically 
after a very short time that depends only on the 
inertia, of the gas streams, a forward thrust is 
produced that is equal to maximum thrust. 

In the embodiment shown in the drawing the 
braking jets are directed parallel to the common 
axis of the compreSSOr and of the turbine, but 
they may be directed obliquely with respect to 
Said axis. 

For a greater clarity of the drawings, the out 
puts of gas towards the front are shown as lying 
to the front of the reaction jet turbine, which 
in the case of a Single engine On the aircraft 
might inconvenience the pilot if the latter is 
seated behind these outputs or even further to 
the rear. As a matter of fact the outputs of 
braking gases are not necessarily bound to the 
propelling unit and may be located at any other 
part of the aircraft in particular in the wings; 
it is sufficient therefor to provide the necessary 
connecting pipes. Figure 4 shows an arrange 
nient of this kind wherein several chambers b 
and fare disposed inside the wings of an aircraft 
at points regularly spaced along the leading edge 
of said wings. The chambers b and f are con 
nected by respective pipes a. and e to the exhaust 
side of the gas turbinet and to the exit of the 
combustion chambers. The chambers b and f 
open frontwardly on the leading edge and are 
provided with control valves similar to valves C 
and g described above. Such an arrangement 
shows the considerable advantage of allowing a 
setting of the braking effort that suits to the best 
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4. 
the stability of the aircraft, which is not the case 
in any prior arrangement. 

In the embodiment shown in the drawing it is 
Supposed that if there are several combustion 
chambers ch arranged for instance around the 
compressor, it is possible to distribute several 
chambers b and f fed respectively by pipes a and 
e in alternation along a circle coaxial with the 
axis of the compressor. 

In order to allow a better understanding of 
Figs. 1 and 2, the deflecting channels have been 
illustrated as lying outside the space occupied 
by the combustion chambers, but as apparent 
from Fig. 3 that is a transverse cross-section of 
Fig. 1 through said combustion chambers, these 
pipes a and e may be housed without any diff 
culty between said chambers, said arrangement 
having the advantage of not increasing the bulk 
in diameter of the fairing of the reaction jet 
turbines. 

Lastly, it will be noticed that the defection of 
the gases leads only to the provision of supple 
mentary pipes and consequently they do not re 
quire the arrangement in the normal path of the 
gases of any hindrance that might be a cause of . 
a lowering in the efficiency or of a reduction in 
the thrust during normal operation. 

Obviously, the forms of execution described 
have been given out by way of mere examples. 
and they may be modified chiefly through the 
Substitution of technical equivalents without 
widening thereby the scope of the invention. 
What I clain is: 
i. In an aircraft driven by a reaction jet tur 

bine fed with hot gases by combustion chambers, 
braking means comprising a set of by-pass chan 
nels forming an annular arrangement coaxial 
With the combustion chambers, the alternate 
channels being connected respectively to the ex 
haust Side of the turbine and to the exit of said 
Combustion chambers, said channels being adapt 
ed to convey and discharge frontwardly a part 
of the hot gases from the combustion chambers 
and a part of the effuent from said turbine and 
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Opening each into the atmosphere at the front 
of the aircraft, and means for simultaneously 
controlling the outputs of all said by-pass chan 
nels into the atmosphere. 

2. In an aircraft driven by a reaction jet tur 
bine having a combustion chamber provided with 
means for burning fuel therein, a source of air 
under pressure connected to said chamber in 
order to Supply it with combustion air so as to 
form hot gases, a gas turbine having its inlet 
Connected to the exit of said combustion chamber 
so as to be fed with hot gases therefrom, and a 
jet forming nozzle rearwardly directed and con 
nected to the exhaust side of said turbine, brak 
ing means comprising: at least one channel con 
nected to the exhaust side of said turbine and 
frontwardly directed, said channel being adapted 
to by-pass and discharge frontwardly a part of 
the effiuent from said turbine, at least another 
channel Separate from the former connected to 
the exit of the combustion chamber and front 
Wardly directed, said second channel being adapt 
ed to by-pass and discharge frontwardly a part 
of the motive hot gases issuing from said com 
bustion chamber, valve means on each of said 
channels, and control means for opening and 
closing simultaneously the valve means of said 
channels. 

3. The combination of claim 2 wherein the re 
Spective channels are adapted to convey gas out 
puts which are proportioned to one another in 
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Örder to keep substantially constant the rotary 
Speed of the turbine. 

4. In an aircraft driven by a reaction jet tur 
bine fed with hot gases from combustion means, 
the combination of a front exposed surface hav 
ing a plurality of apertures therein directed front 
Wardly and regularly spaced along said surface, a 
valve for controlling each aperture, pipe means 
for delivering gases from said combustion means 
to Some of Said apertures, other pipe means for 10 
delivering gases from the effluent of said turbine 

6 
to the other apertures and means for opening 
and closing the valves for all apertures simul 
taneously. 
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