
Sept. 28, 1971 R. H. COLLEY 3,608,314 
THRUST REVERSER 

Filed Aug. 25, 1969 2 Sheets-Sheet 

Indentor 
few aw Harea,er Co4ay 

(24-, (-4, 6-4. Attorney 5. 

  



R. H. COLLEY 
THRUST REVERSER 

Sept. 28, 1971 3,608,314 

2. Sheets-Sheet 2 Filed Aug. 25, 1969 
  



United States Patent Office 3,608,314 
Patented Sept. 28, 1971 

3,608,314 
THRUST REVERSER d 

Rowan Herbert Colley, Derby, England, assignor to 
Rolls-Royce Limited, Derby, England 
Filed Aug. 25, 1969, Ser. No. 852,833 

Claims priority, application Great Britain, Aug. 30, 1968, 
41,554/68 

nt. C. F02k1/20, 3/06 
U.S. C. 60-226 11. Claims 

ABSTRACT OF THE DISCLOSURE 
A thrust reverser for a gas turbine engine comprises an 

annular duct adapted to have gases from the engine 
pass therethrough and defined by radially inner and 
radially outer walls, the radially outer wall having a 
circumferentially extending opening, a plurality of 
angularly spaced apart flaps movable between a first 
position in which they close the said opening and a second 
position in which they extend across and at least partially 
close the annular duct to the rear of the opening, each 
flap comprising front and rear flap portions, the front flap 
portion being folded in front of the rear flap portion in the 
annular duct when the flaps are in the second position. 

This invention relates to thrust reversers for gas-turbine 
jet propulsion engines, and particularly to thrust reversers 
for gas turbine jet propulsion engines having ducted fans. 
The invention provides a thrust reverser for a gas tur 

bine engine comprising an axially extending duct adapted 
to have gases from the engine pass therethrough; Wall 
structure of the duct having a circumferentially extending 
opening; a plurality of flaps angularly spaced apart around 
the duct and having respective front and rear flap portions 
movable between respective first positions in which they 
close the opening, and respective second positions in 
which they extend across and at least partially close the 
duct to the rear of the opening, the front flap portions 
being disposed in front of the rear flap portions when in 
the said second positions; and first means pivotally con 
necting the front flap portions to their respective rear flap 
portions, the connecting means being slidable along the 
rear flap portions. 
The front flap portions may be interconnected with the 

rear flap portions for relative pivoting and sliding move 
ment. 
The rear flap portion may be pivotally connected to a 

fixed portion of the radially outer wall to the rear of said 
opening. 

Preferably, when each flap is moved from its first to its 
second position, the point of interconnection of the front 
flap portion and the rear flap portion slides towards the 
point of pivotal connection of the rear flap portion to the 
fixed wall portion. 
The rear flap portion may be pivotally connected to a 

link which is itself pivotally connected to a rearwardly 
displaceable member carried by the radially outer wall, 
rearward displacement of said member moving the flap 
into its second position. 
The rearwardly displaceable member may comprise a 

fairing which covers the radially outer end of said open 
ing, rearward displacement thereof uncovering said 
Opening. 
The said link may be also pivotally connected at a point 

intermediate the length thereof to the front flap portion. 
The link may be connected to the front flap portion at 

a point forwardly of the point of interconnection of the 
front flap portion and the rear flap portion. 
The link may be pivotally connected to the front of 

the fairing. 
The opening may contain guide vanes adapted to direct 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
the said gas forwardly when the flaps are in the said Sec 
ond position. 
The invention also provides a gas-turbine engine having 

a thrust reverser as set forth above. 
The gas-turbine engine may have a ducted fan, the 

thrust reverser being adapted to reverse the thrust 
produced by the ducted fan. 
The invention will be described, merely by way of ex 

ample, with reference to the accompanying drawings, in 
which: 

FIG. 1 shows a gas-turbine engine provided with a 
thrust reverser according to the present invention, and 

FIG. 2 shows part of the structure of FIG. 1. 
Referring to FIG. 1, a gas-turbine engine 10 has a front 

fan 12 disposed in a cylindrical fan cowl 14. The fan 
cowl encloses the upstream portion of the engine casing, 
to form an annular fan duct 16. The cylindrical fan cowl 
14 Supports the engine by means of angularly spaced apart 
struts 15. The duct 16 is defined by a radially inner wall 
18 constituted by the engine casing, and a radially outer 
wall 20 constituted by the internal wall of the fan cowl. 
In operation of the engine, the air compressed by the fan 
12 passes through the annular duct 16. 
The duct fan is provided with a thrust reverser, best 

seen in FIG. 2. The fan cowl 14 has a circumferentially 
extending opening 22 in the portion thereof forming the 
wall 20 of the annular duct 16. The opening 22 extends 
around the whole circumference of the fan cowl 14, and 
opens to the radially outer surface thereof. When the 
thrust reverser is not in operation, the opening is covered 
at its radially outer end by a rearwardly displaceable fair 
ing 24. The fairing is displaceable by means of hydraulic 
rams 26, one of which is shown in FIG. 1. 
The opening 22 is closed from the annular duct 16 by 

means of a plurality of angularly spaced apart flaps 28, 
which form part of the radially outer wall 20 of the duct. 
Each flap 28 comprises a front flap portion 30 and a rear 
flap portion 32. The terms "front' and “rear' are to be 
understood as referring to the engine, the front of the 
engine being on the left in FIG. 1. The front flap portion 
30 has an extension arm 34 which carries at its end a roller 
36. This roller is received in a slot 38 provided on the 
rear flap portion 32. The front flap portion is thus inter 
connected with the rear flap portion for relative pivoting 
and sliding movement. 
The rear end of rear flap portion 32 is pivotally con 

nected at a point 40 to a fixed portion 42 of the fan cowl 
14 forming part of the radially outer wall 20 to the rear 
of the opening 22. It will be appreciated that the portion 
42 of the fan cowl 14 is supported from the front portion 
thereof by means of struts extending across the opening 
22. These struts may conveniently be disposed between 
neighboring flaps 28, and may assist in closing off the 
opening 22. 
The rear flap portion 32 is pivotally connected at its 

front end 44 to a link 46. The other end of the link 46 is 
pivotally connected at 48 to the front of the rearwardly 
displaceable fairing 24. The link 46 is also pivotally con 
nected at a point 50 intermediate its length to the front 
flap portion 30 at a point on the flap portion forwardly 
of the point of interconnection 36 of the front flap por 
tion 30 and the rear flap portion 32. 
Within the opening 22 are cascades of guide vanes 52, 

to aid in directing the air passing through the annular duct 
16 forwardly through the opening 22, when the thrust 
reverser is in operation as hereinafter described. 
When the thrust reverser is inoperative, the flap portions 

30 and 32 of each flap are in the positions shown in full 
lines in FIG. 2 (hereinafter called the first position), in 
which they close off the opening 22, allowing the air com 
pressed by the fan 12 to pass rearwardly along the annular 
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duct 16, providing forward thrust for an aircraft to which 
the gas-turbine engine is fitted. 
When reverse thrust is required, the fairing 24 is dis 

placed rearwardly by means of the hydraulic rams 26, into 
the position shown in dotted lines in FIG. 2, thereby un 
covering the opening 22. The rearward movement of the 
fairing 24 causes the link 46 to pivot the rear flap portion 
32 about point 40 into a second position shown in dotted 
lines. The link 46 also causes the front flap portion 30 to 
be folded in front of the rear flap portion 32, as shown 
by the dotted lines. As the flap is moved from its first to 
its second position, the point of interconnection of the 
front flap portion 30 and the rear flap portion 32, con 
stituted by the roller 36, slides towards the point 40 of 
pivotal connection of the rear flap portion 32 to the fixed 
wall portion 42. 

It will be appreciated of course that the construction 
and operation of each of the flaps 28 is identical. 
When the flaps 28 are in their second or folded posi 

tion, as shown by the dotted lines, the flaps at least 
partially close the annular duct 16 to the rear of the open 
ing 22, deflecting the air compressed by the fan 12 for 
wardly through the opening 22, thereby producing thrust 
reversal. The guide vanes 52 assist in directing the air 
forwardly. 

It will be appreciated that the gas-turbine engine 10 is 
also provided with a thrust reverser for forwardly 
directing the gases issuing from the jet pipe thereof. This 
thrust reverser may be of any convenient conventional 
type, or it could alternatively be similar to the thrust re 
verser hereinbefore described. In that case, a tail bullet 
may be provided, in order to form the radially inner wall 
of an annular duct, the outer wall being formed by the 
engine casing. 
The present invention may bring the advantage that the 

minimum cross-sectional area of the duct 16 when the 
thrust reverser is in operation is greater than if a set of 
single large flaps were provided and will thus avoid 
choking of the reverser outlet. Also, when the thrust re 
verser is not in operation, the annular duct 16 is not ob 
structed by operating mechanism of the thrust reverser 
such as struts or linkages extending across the duct. 

I claim: 
1. A thrust reverser for a gas turbine engine, com 

prising: 
an axially extending duct adapted to have gases from 

the engine pass therethrough; wall structure defining 
said duct and having a circumferentially extending 
opening therein; a plurality of flaps angularly spaced 
apart around said wall structure and having respec 
tive front and rear flap portions movable between 
first positions in which they close said opening, and 
second positions in which they extend across and at 
least partially close said duct to the rear of said 
opening, said front flap portions being disposed in 
front of said rear flap portions when in said second 
positions; and a first connection means pivotally con 
necting said front flap portions to their respective 
rear flap portions, said first connecting means having 
pivot points slidable along the respective rear flap 
portions. 

2. A thrust reverser as claimed in claim 1 comprising 
guide vanes disposed in said opening in said wall struc 
ture and arranged to direct the gas forwardly when said 
flaps are in the second position. 

3. A thrust reverser as claimed in claim 1 in which said 
Wall structure has a fixed wall portion situated to the rear 
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of said opening, and including a second connecting means 
pivotally connecting said rear flap portions to said fixed 
wall portion. 

4. A thrust reverser as claimed in claim 3 wherein the 
pivot points of said first connecting means which are 
slidable along the rear flap portions are arranged to slide 
towards the points of pivotal connection of said rear flap 
portions and the fixed wall portion, when the flaps are 
moved from their first position to their second position. 

5. A thrust reverser as claimed in claim 3 comprising 
a link for each rear flap portion, means pivotally con 
necting a respective rear flap portion to each link, a rear 
Wardly displaceable member carried by said wall struc 
ture for closing the opening therein when said flaps are 
in Said first position, and means pivotally connecting said 
links to said member so that rearward displacement of 
Said member moves said flaps into their second position. 

6. A thrust reverser as claimed in claim 5 wherein said 
rearwardly displaceable member comprises a fairing 
which covers the radially outer end of said opening in 
Said wall structure. 

7. A thrust reverser as claimed in claim 5 comprising 
means also pivotally connecting each of said links at a 
point intermediate the length thereof to a respective front 
flap portion. 

8. A thrust reverser as claimed in claim 7 in which each 
link is connected to its respective front flap portion at a 
point forwardly of the point of interconnection of the 
front flap portion and the rear flap portion. 

9. A thrust reverser as claimed in claim 6 wherein said 
links are pivotally connected to the ront of said fairing. 

10. A gas turbine engine having a thrust reverser com 
prising: an axially extending duct adapted to have gases 
from the engine pass therethrough; wall structure defining 
said duct and having a circumferentially extending open 
ing therein; a plurality of flaps angularly spaced apart 
around said wall structure and having respective front and 
Tear flap portions movable between first positions in which 
they close said opening, and second positions in which 
they extend across and at least partially close said duct to 
the rear of said opening, said front flap portions being dis 
posed in front of said rear flap portions when in said sec 
Ond positions; and means pivotally connecting said front 
flap portions to their respective rear flap portions, said 
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connecting means having pivot points slidable along the 
respective rear flap portions. 

11. A gas turbine engine as claimed in claim 10 having 
a ducted fan disposed in a fan duct, said thrust reverser 
being disposed in said fan duct, downstream of the fan. 
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