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Propulsion unit for reusable launch vehicle 

 

 

BACKGROUND TO THE INVENTION 5 

 

Field of the invention 

 

The present invention relates to a thrust unit for a 

reusable launch vehicle and a launch vehicle equipp ed 10 

with a thrust unit of this kind. 

 

It is also aimed at a handling assembly allowing a 

thrust unit of this kind to be replaced quickly and  in 

complete safety on the ground. 15 

 

Technological background 

 

There is a growing need in the space field for laun ch 

vehicles or payload transportation vehicles which a re 20 

reusable.  

 

This need arises particularly from the requirement to 

cut the cost of developing satellites, in particula r 

small satellites, and putting them into orbit, said  25 

costs being of such magnitude that they help to lim it 

the current use of space.  

 

Small satellites, as such, can only be launched as an 

add-on to a large satellite or with other small 30 

satellites assembled on the same launcher.  

 

It would therefore be appropriate to have a space 

launch vehicle, the operational cost of which would  

allow the dedicated launch of a small satellite.  35 

 

In addition, it likewise responds to an emerging 

commercial need for payload and/or passenger 

transportation in space, whether for scientific 
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missions, such as those destined for the Internatio nal 

Space Station (ISS), or also for space tourism.  

 

Reusable vehicles are known in the art, such as 

spacecraft, in other words vehicles capable of taki ng 5 

off from the ground, reaching space and returning t o 

land on the earth.  

 

Whereas the take-off and landing stages are realize d 

thanks to the spacecraft’s turbojet engines, the 10 

propulsion phase aimed at getting passengers to zer o 

gravity is typically realized by means of a rocket 

engine.  

 

In order to optimize the commercial potential, thes e 15 

spacecraft must be able to guarantee regular depart ures 

at a rate of one departure per week, for example. 

 

If the structural materials of these spacecraft all ow 

this rate of departures, their rocket engines, alth ough 20 

reusable, must be dismantled after each departure f or 

maintenance and for replacement of the propellant 

charge.  

 

The current arrangement of the rocket engines in th ese 25 

spacecraft makes their dismantling or assembly 

particularly long and laborious.  

 

In particular, these rocket engines are connected b y 

fluid and electrical links which are difficult to 30 

access by operatives seeking to connect/disconnect them 

prior to the assembly/dismantling of the rocket 

engines.  

 

There is therefore a great need for the arrangement  of 35 

the interfaces of a reusable rocket motor on a 

spacecraft to be optimized.  
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The present invention aims to overcome the 

disadvantages set out above by proposing a thrust u nit 

for a space vehicle which has a particularly simple  

design and method of operation, the arrangement the reof 

in the structure of the space vehicle allowing easi er 5 

assembly/dismantling operations for maintenance 

purposes.  

 

BRIEF DESCRIPTION OF THE INVENTION 

 10 

To this end, the invention relates to a thrust unit  for 

a reusable launch vehicle comprising a rocket engin e 

supported by a cradle. 

 

According to the invention,    15 

 

- said cradle comprises at least three fixing 

members for the assembly of said unit on the struct ure 

of said vehicle to which said unit is to be attache d, 

 20 

- said at least three fixing members defining a 

plane for dismantling said unit and 

       

- said unit comprising one or several fluid and/or 

electrical links of said engine, each of these link s 25 

comprising a free end to be assembled with a 

corresponding circuit for supplying the vehicle, to  

which said unit is to be connected, the tip of at l east 

some of said free ends being contained in said 

dismantling plane.  30 

 

The cradle for the fixing and support of the rocket  

engine is advantageously designed as a planar or 

substantially planar compact part. Hence, the 

intervention of the maintenance operative is made 35 

possible during engine assembly/dismantling operati ons, 

as the operative then has access to all the attachm ents 
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and connections of the thrust unit which are placed  on 

the same plane.  

 

The access hatch or hatches on the spacecraft struc ture 

are likewise advantageously on the same plane. In 5 

effect, since all attachments and connections of th e 

thrust unit are located on the same plane, a single  

access hatch may suffice. Alternatively, two hatche s 

may be provided in symmetrical positions close to o ne 

another, in order to allow maintenance operations.  10 

 

Simply by way of illustration, said vehicle exhibit ing 

a longitudinal axis, said dismantling plane is a pl ane 

transverse to said axis.  

 15 

Said engine is mounted in the center or in a centra l 

zone of the cradle. The engine/cradle link is 

preferably realized by a universal link to allow 

orientation of the engine during the operation ther eof.  

 20 

In different particular embodiments of this thrust 

unit, each one having its particular advantages and  

being open to numerous possible technical combinati ons: 

 

-  the tip of the free end of each of said links is  25 

contained in said dismantling plane, 

 

- said thrust unit comprises at least one anchoring  

member for blocking the rotation of the engine in 

respect of said cradle, said at least one anchoring  30 

member being connected firstly to said engine and 

secondly to a corresponding anchoring point on said  

cradle, 

 

- said cradle is extended, exhibiting in its 35 

transverse dimension a front face and a rear face, said 

front face being intended for assembly with said 

engine, said front face defining a front plane of s aid 
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cradle containing at least one section of said fron t 

face, said at least one section exhibiting dimensio ns 

allowing the fixing of anchoring members of said 

engine.  

 5 

Purely by way of illustration, the cradle exhibits a 

shape chosen from the group comprising a disc shape , a 

cross shape or also an X, an A shape, an H shape, a  Y 

shape, a T shape, … 

 10 

Advantageously, said rear face defines a rear plane  of 

said cradle, so that said front and rear planes are  

parallel or substantially parallel.  

 

The cradle preferably comprises at least two differ ent 15 

limbs, these limbs comprising at their distal end o ne 

or several fixing members for the assembly of said unit 

to the structure of said vehicle, to which said uni t is 

to be attached.  

 20 

“Distal end” is taken to mean the free end or side edge 

of the limb when the cradle is not connected to the  

vehicle structure.  

 

Purely by way of illustration, these fixing members  25 

comprise lugs provided with orifices for the passag e of 

the shaft of fixing members, such as bolts. 

 

- as the cradle comprises at least two different 

limbs, said thrust unit comprises two anchoring 30 

members, each of these anchoring members being 

connected to a different limb of said cradle, 

 

- as the cradle comprises at least two different 

limbs, said thrust unit comprises two anchoring 35 

members, each of these anchoring elements being 

connected to a different limb of said cradle.  
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In order to orient the engine, in addition to the 

universal link, two hydraulic servo-actuators are p ut 

into operation to supply the increased power necess ary 

in order to orient the nozzle.  

 5 

The engine can advantageously be oriented by an ang le 

of ±5° about the directions y and z where the axis x is 

placed along the longitudinal axis of the thrust un it. 

 

- said at last one anchoring member is a locked 10 

servo-actuator. 

 

It may be a mechanically locked servo-actuator or a n 

assembly comprising a servo-actuator and a connecti ng 

rod for mechanically locking said servo-actuator.  15 

 

- at least some of said limbs comprise a housing fo r 

receiving an arm supporting a handling appliance of  

said cradle.  

 20 

Said housing is preferably placed at the distal end  of 

the corresponding limb. 

 

Advantageously, said housing having a hollow tubula r 

shape, an orifice with an axis transverse to the 25 

longitudinal axis of said housing allows the 

introduction of a fixing to ensure the locking of s aid 

support arm in said housing.  

 

The invention likewise relates to a launch vehicle 30 

equipped with a thrust unit as described previously .  

 

This launch vehicle is advantageously a spacecraft 

provided with two turbojet engines to guarantee its  

takeoff/landing from an airport runway and with a 35 

rocket engine allowing it to reach an altitude of a t 

least sixty (60) kilometers alone, before unleashin g a 
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ballistic movement phase to reach an altitude of at  

least one hundred (100) kms. 

 

In a utility version, this launch vehicle is provid ed 

with at least one storage zone capable of receiving  a 5 

payload such as a small satellite and possibly also  an 

orbiting system for said satellite, particularly 

comprising a propulsion device. This storage zone i s 

preferably equipped with at least one articulated a nd 

retractable arm, allowing this small satellite to b e 10 

handled so that it can be placed in orbit or recove r 

its orbit.  

 

In a passenger transportation version, this launch 

vehicle comprises a cabin with one or several seats . 15 

This cabin is likewise provided with a plurality of  

windows, ensuring passengers have an outside view f rom 

the spacecraft.  

 

Gripping devices such as handles are placed proxima te 20 

to these windows to allow passengers to hold on whe n 

weightless. 

 

Of course the spacecraft may at the same time compr ise 

a cabin for receiving one or several passengers and  a 25 

payload storage zone.  

 

The present invention is also aimed at a handling 

assembly for the assembly/dismantling of the thrust  

unit, as previously described, as well as the 30 

transportation thereof. 

 

According to the invention, this assembly comprises : 

 

- two longitudinal rails, each comprising a first 35 

portion of guide rail to be assembled on the inside  to 

the structure of the vehicle and a second guide rai l 

portion integral with a chassis, 
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- said chassis being mobile, at least in terms of 

vertical displacement, such that said guide rail 

portions of the same longitudinal rail can be place d 

end to end to form two side longitudinal guide rail s, 5 

and 

 

- a carriage movable in a straight line along said 

longitudinal rails, said carriage comprising two pa irs 

of detachable support arms, each of said arms being  for 10 

assembly to said cradle to support said unit after it 

has been dismantled from the vehicle structure to w hich 

it is to be attached. 

 

According to one embodiment, this mobile carriage 15 

equipped with connecting rods, guarantees the recov ery 

of the mass of the rocket engine via its engine mou nt 

or cradle. This mobile carriage holds the engine wh ich, 

once disconnected from the vehicle, slides on the g uide 

rails and meets a handling chassis itself provided with 20 

rails. This handling chassis receives the engine he ld 

by the mobile carriage.  

 

In different specific embodiments of this handling 

assembly, each one having its particular advantages  and 25 

being open to numerous possible technical combinati ons: 

 

- said carriage comprises two longitudinal 

structural parts equipped with running gear suitabl e 

for ensuring the movement of said carriage along sa id 30 

guide rails, said longitudinal parts being spaced 

laterally relative to one another, being connected to 

one another by a mechanical reinforcement part, 

preventing any gap between said parts when said 

carriage supports said thrust unit, said carriage 35 

thereby defining a fork capable of receiving betwee n 

said parts the engine of the thrust unit when said 

carriage is introduced into said vehicle. 
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This mechanical reinforcement part is advantageousl y a 

connecting rod. 

 

 - said chassis can be moved with vertical 5 

displacement to ensure that said guide rail portion s 

are in view. 

 

Said chassis is preferably mounted on an articulate d 

structure in such a manner as to be displaced betwe en a 10 

low rest position and a high service position, said  

articulated structure being mobile. 

 

Purely by way of illustration, this articulated 

structure is a scissor structure, said scissor 15 

structure being integral with a mobile chassis, suc h as 

a chassis equipped with wheels.  

 

- said chassis has a transverse cross section in th e 

shape of a U, to receive said carriage without any risk 20 

of damaging said thrust unit. 

 

- said cradle being in the shape of a cross or also  

an X, said mobile carriage comprises two pairs of 

detachable support arms, each arm being for assembl y on 25 

a different limb of this cradle, to support said un it 

after it has been dismantled from the structure of the 

vehicle to which it is to be attached. 

      

Advantageously, said assembly comprises fixing part s 30 

for the end of said arms on said cradle limbs.  

 

For example, these fixing parts are metal hinges. 

 

At least one arm of said pairs preferably comprises  a 35 

main connecting rod for connecting a limb of said 

cradle to said carriage and a secondary connecting rod, 

referred to as the transverse connecting rod, 
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connecting said main connecting rod to said carriag e in 

a slanting manner, in such a way as to block the 

rotation of said cradle in respect of said carriage .  

 

BRIEF DESCRIPTION OF THE DRAWINGS 5 

 

Other advantages, aims and particular characteristi cs 

of the present invention will emerge from the follo wing 

description, intended to be explanatory rather than  

limiting, with regard to the attached drawings in 10 

which: 

 

- Figure 1 depicts schematically a thrust unit 

according to a particular embodiment of the present  

invention; 15 

 

- Figure 2 is a view from below of the thrust unit 

in Fig. 1; 

 

-  Figure 3 is a perspective view of the thrust uni t 20 

in Fig. 1 showing the connection heads of the fluid  and 

electrical links placed in a dismantling plane of t he 

cradle; 

 

- Figure 4 depicts schematically a handling assembl y 25 

of the thrust unit in Fig. 1 according to a particu lar 

embodiment of the invention; 

 

-  Figure 5 shows one of the dismantling stages of a 

thrust unit by means of the handling assembly in Fi g. 4 30 

in which, the thrust unit always being integral wit h 

the structure of the launch vehicle, the arms of th e 

mobile carriage introduced into the spacecraft are 

assembled on the cradle of the thrust unit, the rea r 

part of the spacecraft being represented here 35 

transparently in the interests of clarity; 
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- Figure 6 is an enlarged view of Fig. 5 

representing the only rear section of the spacecraf t 

transparently to show the assembly of the guide rai ls 

on the surrounding structure of the spacecraft, as well 

as the assembly of the arms of the mobile carriage on 5 

the cradle of the thrust unit, with a view to 

supporting it following its dismantling; 

 

- Figure 7 is a perspective view of Fig. 6 showing 

the rear section of the spacecraft, the mobile carr iage 10 

still being placed on the inside of the spacecraft and 

assembled by means of its arms on the thrust unit f or 

the purpose of removing it; 

 

- Figure 8 is a perspective view of Fig. 6 in which  15 

the thrust unit has been partially removed from the  

rear section of the spacecraft and received on the 

mobile chassis for handling purposes; 

 

- Figure 9 is a perspective view of Fig. 6 showing 20 

the spacecraft in its entirety, the thrust unit bei ng 

entirely withdrawn from the rear section of said 

spacecraft and received on the mobile chassis of th e 

handling assembly, said handling assembly still bei ng 

connected to the rear section of the spacecraft; 25 

 

- Figure 10 shows the thrust unit in Fig. 1 receive d 

on the handling assembly in Fig. 4; 

 

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 30 

 

It should first be noted that the figures are not t o 

scale. 

 

Figures 1 to 3 show a thrust unit 1 for a reusable 35 

spacecraft according to a preferred embodiment of t he 

invention. 
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This thrust unit 1 comprises a cradle 2 or engine 

mount, on which a rocket engine 4 is mounted by mea ns 

of a universal link 3. The cradle 2 is preferably 

realized in a metallic or composite material. By wa y of 

illustration, in this case it is realized in alumin um 5 

alloy.  

 

This rocket engine 4 comprises a thruster or engine  fed 

with propellants to generate the combustion gases 

which, following acceleration in a nozzle 5, are 10 

ejected to supply the thrust required by the 

spacecraft. This thrust is transmitted to the struc ture 

of the spacecraft by the slant of the cradle 2. 

 

This thruster is advantageously supplied with fuel such 15 

as liquid methane and with an oxidant such as liqui d 

oxygen through the slant of a plurality of injector s, 

ensuring the pulverization and mixing of these 

propellants in the thruster.  

 20 

These injectors are connected to pumping circuits, 

allowing the thruster to be supplied with oxidant a nd 

fuel. An auxiliary nozzle 6 placed at the side of t he 

nozzle 5 ensures that gases generated during the 

pumping of the fuel and oxidant escape. This auxili ary 25 

nozzle 6 provides additional thrust to the spacecra ft.  

 

The nozzle 5 is made up of a single cooled piece, s o 

that it can endure the high temperatures of the eje cted 

combustion gases. The nozzle 5 defines a symmetrica l 30 

longitudinal axis X-X’. 

 

The cradle 2 in this case is in the shape of a cros s 

which defines an interface plane. The rotation of t his 

nozzle 5 about the axis X-X’ is blocked by two 35 

mechanically locked servo-actuators 7, 8. Each serv o-

actuator 7, 8 is connected firstly to the nozzle 5 and 
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secondly to a cradle limb 2, said limbs being disti nct 

and contiguous.  

 

The assembly formed by the cradle 2, the engine and  the 

servo-actuators 7, 8 thereby constitutes a fixed 5 

assembly, the dismantling whereof is realized at th e 

fixings of said assembly on the structure of the 

spacecraft. 

 

The free ends of the limbs of the cradle 2 in this case 10 

comprise lugs 9 exhibiting orifices through which t he 

fixing member shafts, such as bolts, can pass. 

 

Moreover, in order to reduce the weight of the crad le 2 

while retaining a high level of mechanical resistan ce, 15 

each limb of the cross is hollow but comprises 

reinforcing ribs 10. 

 

The thrust unit 1 comprising fluid circulation line s 

and electrical supply lines, each comprising a 20 

detachable link at their free end, or a connection head 

11 to be assembled on or connected to a correspondi ng 

circuit of the spacecraft to which this thrust unit  1 

is to be connected, none of these connection heads 11 

of the thrust unit 1 surpasses or even projects bey ond 25 

a dismantling plane 12 passing through limbs of the  

cradle 2. This dismantling plane 12 of the thrust u nit 

is therefore the interface plane of the thrust unit  

with the vehicle on which this unit is to be mounte d.  

 30 

The connection heads 11 of the fluid circulation li nes 

and the electrical supply lines are advantageously 

placed at the free ends of the cradle limbs 2 in th e 

dismantling plane 12.  

 35 

The main engine propellant supply lines are 

advantageously positioned between two contiguous li mbs 
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of the cradle 2, in order to allow easy access to t he 

inside of the spacecraft by an operative. 

 

The present invention also relates to a handling 

assembly for the assembly/dismantling of the thrust  5 

unit 1 described above.  

 

Figures 4 to 10 show a handling assembly of the thr ust 

unit as described above, according to a particular 

embodiment of the invention. 10 

 

This handling assembly comprises a chassis 13 

exhibiting a U-shaped transverse section such as to  

define a housing to receive a thrust unit. This cha ssis 

13 likewise comprises on its upper end a first pair  14 15 

of side guide rails and is mounted on an articulate d 

structure 15 of the scissor kind in such a manner a s to 

be able to be moved between a low resting position and 

a high service position. 

 20 

This articulated structure 15 is integral with a 

platform 16 equipped with wheels 24 to ensure the 

movement of this chassis 13. 

 

This handling assembly also comprises a second pair  17 25 

of guide rails to be directly assembled on the 

surrounding structure of the spacecraft on either s ide 

of the thrust unit, the handling whereof must be 

guaranteed. 

 30 

Once mounted on the inner structure of the spacecra ft, 

these guide rails 17 are parallel or substantially 

parallel, so as to define a running track for a mob ile 

carriage 18 capable of moving along these rails.  

 35 

The guide rails of this second pair 17 further exhi bit 

a longitudinal dimension ensuring that, once they a re 

mounted on the internal structure of the spacecraft , 
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they go past the rear section of this spacecraft, s uch 

that the guide rails of the first pair 14 supported  by 

the mobile chassis 13 can be brought to face guide 

rails of the second pair 17 to form a continuous 

running track between the inside of the rear part o f 5 

the spacecraft and the mobile chassis 13 placed on the 

outside of the spacecraft, for example on an airpor t 

runway.  

 

Hence, once dismantled, the thrust unit can be 10 

transferred from the rear section of the spacecraft  on 

the chassis 13 in such a manner as to be supported only 

by said chassis via the mobile carriage 18, being 

received in the housing provided to this end.  

 15 

The U profile, as well as the dimensions of this 

housing, advantageously allows any deterioration in  the 

thrust unit, through contact when this thrust unit is 

thereby received on the chassis, to be avoided.  

 20 

To ensure the support of the thrust unit when it is  

dismantled, the carriage 18 comprises two pairs of 

support arms 19, each of these pairs of arms being 

placed on a side edge of the carriage 18, such that  

each support arm 19 of the same pair is assembled o n a 25 

different limb, higher or lower, of the cradle 2.  

 

Hence, the carriage 18 which can move in a straight  

line along the running track created by the guide r ails 

of the first 14 and second 17 pairs of rails placed  end 30 

to end is connected to each of the limbs of the cra dle 

2 by means of its support arms 19. 

 

To allow the positioning of the carriage 18, each 

support arm 19 is detachable in such a manner that it 35 

can be assembled independently of the carriage 18 t o 

the corresponding limb of the cradle 2 by an operat ive 

who has been introduced into the rear section of th e 
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spacecraft. To achieve this, a connected fixing par t 20 

is assembled to the corresponding limb beforehand, with 

a view to receiving and holding the end of the 

corresponding support arm 19. 

 5 

Moreover, this carriage 18 comprises two longitudin al 

structural parts 21 equipped with running devices 2 2 

capable of guaranteeing the movement of this carria ge 

18 along guide rails 14, 17, these longitudinal par ts 

21 being spaced laterally one in respect of the oth er, 10 

being connected to one another by a mechanical 

reinforcement part 23 which is a connecting rod in this 

case, in such a manner as to prevent any gap betwee n 

these longitudinal parts 21 when said carriage 18 

supports the thrust unit, this carriage 18 thereby 15 

defining a fork capable of receiving between said 

longitudinal parts 21 the rocket engine 4 of the th rust 

unit 1 when said carriage 18 is introduced into sai d 

vehicle. The other end of the support arms 19 is ma de 

integral with these longitudinal parts 21 of the 20 

carriage 18. 

 

The present invention therefore advantageously allo ws 

the dismantling, replacement and reassembly periods  of 

the rocket motor or rocket motors of a launch vehic le 25 

during maintenance to be minimized.  
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CLAIMS 

 

 

1. A thrust unit for a reusable launch vehicle 5 

comprising a rocket engine (4) supported by a cradl e 

(2), characterized in that 

 

- said cradle (2) comprises at least three fixing 

members (9) for the assembly of said unit on the 10 

structure of said vehicle to which said unit is to be 

attached, 

 

- said at least three fixing members defining a 

plane for dismantling (12) said unit and in that 15 

       

- said unit comprising one or several fluid and/or 

electrical links of said engine (4), each of said l inks 

comprising a free end (11) to be assembled with a 

corresponding circuit for supplying the vehicle, to  20 

which said unit is to be connected, the tip of at l east 

some of said free ends (11) being contained in said  

dismantling plane (12). 

 

2. The unit as claimed in claim 1, characterized in  25 

that the tip of the free end (11) of each of said l inks 

is contained in said dismantling plane (12).  

 

3. The unit as claimed in claim 1 or 2, characteriz ed 

in that said thrust unit comprises at least one 30 

anchoring member (7, 8) for blocking the rotation o f 

the engine (4) in respect of said cradle (2), said at 

least one anchoring member (7, 8) being connected 

firstly to said engine and secondly to a correspond ing 

anchoring point on said cradle (2). 35 

 

4. The unit as claimed in any one of claims 1 to 3,  

characterized in that said cradle (2) is extended, 
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exhibiting in its transverse dimension a front face  and 

a rear face, said front face being intended for 

assembly with said engine (4), said front face defi ning 

a front plane of said cradle (2) containing at leas t 

one section of said front face, said at least one 5 

section exhibiting dimensions allowing the fixing o f 

anchoring members (7, 8) of said engine (4).  

 

5. The unit as claimed in claim 4, characterized in  

that said cradle (2) exhibits a shape chosen from t he 10 

group comprising a disc shape, a cross shape, an A 

shape, an H shape, a Y shape, a T shape. 

 

6. The unit as claimed in claim 4 or 5, characteriz ed 

in that said rear face defines a rear plane of said  15 

cradle (2), so that said front and rear planes are 

parallel or substantially parallel.  

 

7. The unit as claimed in claim 3 and 5, 

characterized in that said cradle comprising at lea st 20 

two different limbs and at least two anchoring memb ers 

(7, 8), each of said anchoring members (7, 8) is 

connected to a different limb of said cradle (2).  

 

8. A launch vehicle equipped with a thrust unit 25 

according to any one of claims 1 to 7.   

 

9. A handling assembly for the assembly/dismantling  

of the thrust unit according to any one of claims 1  to 

7 and the transportation thereof, characterized in that 30 

it comprises 

 

- two longitudinal rails (14, 17), each comprising a 

first portion (14) of guide rails to be assembled o n 

the inside to the structure of the launch vehicle a nd a 35 

second guide rail portion (17) integral with a chas sis 

(13), 
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- said chassis (13) being mobile, at least in terms  

of vertical displacement, such that said guide rail  

portions (14, 17) of the same longitudinal rail can  be 

placed end to end to form two side longitudinal gui de 

rails, and 5 

 

- a carriage (18) movable in a straight line along 

said longitudinal rails, said carriage (18) compris ing 

two pairs of detachable support arms, each of said arms 

(19) being for assembly to a different limb of said  10 

cradle (2) to support said unit after it has been 

dismantled from the vehicle structure to which it i s to 

be attached. 

 

10. The assembly as claimed in claim 9, characteriz ed 15 

in that said carriage (18) comprises two longitudin al 

structural parts (21) equipped with running gear (2 2) 

suitable for ensuring the movement of said carriage  

(18) along said guide rails (14, 17), said longitud inal 

parts (21) being spaced laterally relative to one 20 

another, being connected to one another by a mechan ical 

reinforcement part (23), preventing any gap between  

said parts (21) when said carriage (18) supports sa id 

thrust unit, said carriage (18) thereby defining a fork 

capable of receiving between said longitudinal part s 25 

(21) the engine (4) of the thrust unit when said 

carriage (18) is introduced into said vehicle. 

 

11. The assembly as claimed in claim 9 or 10, 

characterized in that said chassis (13) is mobile i n 30 

terms of vertical displacement to ensure that said 

guide rail portions (14, 17) are in view.  

 

12. The assembly as claimed in claim 11, characteri zed 

in that said chassis (13) is mounted on an articula ted 35 

structure (15) in such a manner as to be displaced 

between a low rest position and a high service 

position, said articulated structure (15) being mob ile. 
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13. The assembly as claimed in any one of claims 9 to 

12, characterized in that said chassis (13) has a 

transverse cross section in the shape of a U, to 

receive said carriage (18) without any risk of dama ging 

said thrust unit. 5 

 

14. The assembly as claimed in any one of claims 9 to 

13, characterized in that said cradle being in the 

shape of a cross or also an X, said mobile carriage  

comprises two pairs of detachable support arms, eac h 10 

arm being for assembly on a different limb of this 

cradle, to support said unit after it has been 

dismantled from the structure of the vehicle to whi ch 

it is to be attached. 

 15 

15. The assembly as claimed in claim 14, characteri zed 

in that it comprises fixing parts (20) for the end of 

said support arms (19) on said cradle limbs (2).  

 

16. The assembly as claimed in claim 14 or 15, 20 

characterized in that at least one support arm (19)  of 

said pairs comprises a main connecting rod for 

connecting a limb of said cradle (2) to said carria ge 

(18) and a secondary connecting rod, referred to as  the 

transverse connecting rod, connecting said main 25 

connecting rod to said carriage in a slanting manne r, 

in such a way as to block the rotation of said crad le 

(2) in respect of said carriage.  


