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GAS TURBINE ENGINES AND BLADED ROTORS 
THEREFOR 

This invention relates to gas turbine engines, more 
particularly gas turbine engines of the by-pass type, and 
to bladed rotors therefor. 
According to the invention a gas turbine engine of 

the by-pass type includes a rotor, having adjustable 
blades, which is of self-contained form and rotatable in 
the by-pass duct of the engine. 
The term “self-contained formH means that all of the 

components for normal adjustment of the blades are 
carried wholly by the rotor so as to be rotatable there 
with and signals for initiating blade adjustment are 
transmitted by way of input means which extend from 
non-rotative engine structure to the rotor. 

Preferably the blades are adjustable by a servo mech~ 
anism which includes a liquid reservoir, one or more 
pumps operable to draw liquid from the reservoir, 21 
liquid-pressure-operable actuator mechanically con 
nected to the blades, and control valve means by way 
of which liquid discharged under pressure by said one 
or more pumps is directed to operate the actuator. 
Upon rotation of the rotor the pump or pumps may 

be operable by means of shafting, an end portion of 
which is held fast with respect to non-rotative engine 
structure. The liquid reservoir may be of annular form, 
being de?ned at least in part by an outer wall of the hub 
of the rotor. 
The actuator may be of vane-type and have its axis 

of rotation coincident with the axis of rotation of the 
rotor. 
The rotor may carry a further pump which, when said 

one or more pumps are inoperative, or substanntially 
so, is operable by motor means caried by non-rotative 
engine structure to supply pressure liquid to the actua 
tor for feathering of the blades. 
The reservoir may comprise two parts, one associ 

ated with said one or more pumps and the other associ 
ated with said further pump. 
Further shafting may be provided whereby said fur? 

ther pump is operable upon rotation of the rotor, and 
end portion of said further shafting having means asso 
ciated therewith for holding it fast with respect to non 
rotative engine structure, and said associated means 
being released when the motor means is required to op 
erate said further pump. 
Also according to the invention there is provided a 

bladed rotor, suitable for a gas turbine engine of the by 
pass type, including a hub which carries, so as to be ro 
tatable therewith, one or more pumps operable upon 
rotation of the rotor, a liquid-pressure-operable actua 
tor for adjusting the blades of the rotor to vary flow of 
?uid over the blades, control valve means by way of 
which liquid under pressure is directed from said one 
or more pumps to operate the actuator, and a further 
pump operable, when said one or more pumps are in 
operative or substantially so, by motor means carried 
by non-rotatative structure external of the rotor to sup 
ply pressure liquid to the actuator for feathering of the 
blades. 
One embodiment of the invention will now be partic 

ularly described by way of example with reference to 
the accompanying drawings, of which, 

FIG. 1 is a partial cross-sectional diagrammatic side 
elevation of a gas turbine engine of the by-pass type 
having a ducted—fan, 
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2 
FIG. 2, comprising upper part A and lower part B, is 

an enlarged-cross section of the hub of the fan shown 
in FIG. 1, 
FIG. 3 is a diagrammatic cross-section taken along 

the line Ill — III on FIG. 2, and, 
FIG. 4 is an enlarged view of a portion of FIG, 2A. 
Referring to the drawings, an aircraft gas turbine en 

gine 1 comprises a compressor 2, a combustion section 
3 and a turbine section 4. A splined output shaft 5 of 
the engine carries a fan 6, which is rotatable within a 
by-pass duct 7, itself mounted upon the casing of the 
compressor 2 by means of stator blades 8. The fan thus 
charges both the by-pass duct 7 and the inlet 9 of the 
compressor 2. 
The fan 6 comprises a bladed rotor having fourteen 

blades 12, each mounted as shown in FIG. 2 in bearings 
13 and 14 in respective sockets I5 carried by a hub 16. 
The blades are variable in pitch about their longitudinal 
pitch-change axes 17 and each is connected by means 
of a splined member 18 to a respective bevel gear 19 
within the hub 16. 
The hub 16 is generally of annular form having a 

splined central opening 20 which incorporate a pair of 
cone mountings 21, 22 by which the rotor is adapted 
for ready ?tment to the output shaft 5. A screw 
threaded ring member 24 retains the rotor in the axial 
sense on the shaft 5. 

Pitch-variation of the blades is effected by the opera 
tion of a servo mechanism which includes a pitch 
change actuator 25, for example of the hydraulically 
operable balanced-vane-type, which is rotatable with 
the rotor 6 and which has its axis of rotation coincident 
with the axis 26 of rotation of the rotor. 
The actuator 25 which is of annular form and en— 

closed within the hub 16 has a multiplicity of chambers, 
in this embodiment twelve, formed by a ?rst multi 
vaned assembly or actuator part 27 and a second multi 
vaned assembly or actuator part 28. 
The parts 27 and 28 are both capable of angular 

movement with respect to the hub l6 about the axis 26, 
and are movable in opposite directions, the one with 
respect to the other. The outer wall of the actuator is 
formed with a radially-outwardly-directed flange 29. 
The part 27 has a rearwardly-extending member 30 
bolted thereto which is formed with a ring of bevel gear 
teeth 31 which is in engagement with all of the blade 
bevel gears 19. 
The part 28 has a rearwardly~extending portion 32 of 

externally-splined tubular form upon which is mounted 
an internally-splined stepped tubular member 33 
which, at its rearward end portion, is provided with a 
ring 34 of bevel gear teeth. The ring 34 engages all of 
the blade bevel gears 19, the points of meshing of the 
bevel gear rings 31 and 34 with each bevel gear 19 
being substantially diametrically‘opposed upon the lat 
ter. A bladed rotor having such an actuator is disclosed 
in the Speci?cation of U.S. Pat. No. 3,664,763. 
The annular hub basically comprises a rearward por 

tion 35 from which the blade sockets I5 project and a 
forward portion 36 which provides the hub with its an 
nular con?guration. The forward portion and the rear 
ward portion are both provided with radially-outward 
ly-directed ?anges 37 and 38 which are suitably bolted 
together with a pair of distance pieces 39 located be 
tween them. In this way an annular recess 40 is pro 
vided on the inside of the outer wall of the hub 16. This 
recess receives the flange 29 of the part 27 of the actua 
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tor 25. The ?ange 29 therefore provides a means of 
mounting the actuator in the hub with the ability for the 
part 27 to move angularly with respect to the wall of 
the hub about the axis 26. 
The part 27 is provided with a forwardly-extending 

tubular portion 41 which is itself formed with a land 42 
which incorporates a sealing ring 43. The land 42 forms 
a forward bearing for the part 27, and the portion 41 
surrounds an annular plate 44 which forms the forward 
end wall of the actuator part 27. 
A further annular plate 45 is disposed in front of the 

annular plate 44 and cavities as at 46 are defined be 
tween the two annular plates which house gear trains 
as hereinafter described. 
Mounted in convenient manner upon the forward 

face of the annular plate 45 are three gear pumps, 47, 
47a and 47b. 
Each of the gear pumps comprises a pair of external 

lymeshing gears, one gear being shown at 48. Such 
pumps are similar to that disclosed in the Specification 
of US. Pat. No. 3,490,382. Each pump is driven by 
means of a splined quill 49 whose axis is parallel with 
the axis 26. Each quill 49 is connected to a spur gear 
50 housed in a cavity 46 and supported for rotation in 
bearings 51 provided in bores in the annular plates 44 
and 45. 
The spur gear 50 associated with the pump 47 is in 

mesh with a spur gear 52 of smaller diameter than the 
spur gear 50 and mounted fast upon a shaft 53 which 
carries a llarger spur gear 54. The shaft is mounted in 
bearings 55 provided in bores in the annular plates 44 
and 45. The spur gear 54 is in mesh with a ring of gear 
teeth 56 formed integrally with a hollow shaft 57 coax 
ial with the shaft 5. The shaft 57 extends rearwardly 
through and beyond the hub and at its end portion re 
mote from the part having the ring 56 is anchored as at 
58 to non-rotative structure 59 which is carried by the 
forward end portion of a reduction gear casing 61 of 
the engine. 
The second pump 47a is similar to the pump 47 and 

is suitably mounted upon the plate 45 in a position 
spaced circumferentially from the pump 47. This sec 
ond pump is likewise driven larger a gear train similar 
to that associated with the pump 47 and associated with 
the ring of teeth 56. 
Thus with rotation of the bladed rotor 6 since the 

shaft 57 is held fast at 58 at its rearward end, the re 
spective gears 54 rotate around the ring of teeth 56 and 
in consequence drive the first and second gear pumps 
47, 47a through the respective gears 52 and 50. 
The ?rst pump 47 has a lower ?ow capacity than the 

second pump 470 so that it is concerned with pitch 
change operation of the actuator at relatively slow 
rates, while the second pump is concerned with provid 
ing additional pressure liquid for operation of the pitch 
change actuator at fast rates. 
The forward end portion of the shaft 57 has a 

radially-outwardly-directed ?ange 64 from which ex 
tends an axially-directed portion 65. A ball bearing 66 
is provided between the portion 65 and an axially 
directed ?ange 67 formed on the inner wall of the for 
ward portion 36 of the hub 16. Between the ?ange 67 
and the forward extremity 68 of the shaft 57 there is 
provided a sealing ring 69 of V-shaped cross-section 
having a metallic spring ring 70. This combination 
forms a lifting seal arrangement whereby when the 
rotor is rotating at slow speeds or is stationary, the ring 
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4 
69 is in ?uid-sealing engagement with the extremity 68 
of the shaft, but when the speed of the rotor exceeds a 
predetermined value, the centrifugal force on the seal 
ing ring 69 is sufficient to overcome the effort of the 
spring ring 70 so that the sealing ring breaks contact 
with the extremity 68 to avoid the generation of undue 
friction therebetween. 
A similar lifting seal arrangement is provided at 71 

between the rearward end portion of the member 33 
and a stepped tubular member 72 which is held fast in 
suitable manner with respect to the member 59 and 
thus the forward end portion 60 of the casing 61. 
The third gear pump 47b forms a feathering pump, 

and is mounted parallel with the other two gear pumps, 
being driven by a similar gear train. However, this gear 
train is not in mesh with the ring of teeth 56 but is in 
stead in mesh with a ring of teeth 73 formed at the for 
ward end portion ofa tubular shaft 74 which surrounds 
the major length of the shaft 57 and which extends 
rearwardly towards the structure 59. At its rearward 
end portion 75 the shaft 74 is mounted in a ball bearing 
76, and just forward of this bearing the shaft is provided 
with a ring of teeth 77. These teeth mesh with an idler 
spur gear 78 mounted for rotation in non-rotative 
structure at 79. The idler gear is, in turn, in mesh with 
a spur gear 80 also mounted for rotation in non-rotative 
structure and arranged to be driven through shafting 81 
by a feathering motor M mounted upon the non 
rotative structure. This motor is of electrical type and 
brake means B are provided for locking the shafting 81 
fast with respect to non-rotative structure during nor 
mal pitch-changing operation of the bladed rotor 6. 
The annular plate 45 supports a positional control 

valve assembly 82 which is radially disposed and which 
comprises a landed spool 83 which is linearly movable 
within a ?anged ported sleeve 84. The sleeve is 
mounted in roller bearings 85 in an outer sleeve 86 and 
a ring of gear teeth 87 is provided upon the ?anges por 
tion of the sleeve 84 by which the sleeve is in operation 
continuously rotatable with the two pitch-change 
pumps by means of gearing in mesh with the gearing as 
sociated with those pumps. 
An input member 88 mounted in bearings 89 and 90 

in non-rotative structure is suitably connected by links 
as at 91 to a control tube 92 which connects through 
a translation bearing 93 with a pivoted lever 94 
mounted upon the actuator 25. A cam slot and roller 
arrangement 95 is associated with the lever 94 and with 
the spool 83. Rotary movement of the input shaft 88 
effects linear movement of the tube 92 which in turn 
through the translation bearing 93 effects rotary move 
ment of the lever 94. The cam slot and roller arrange 
ment 95 translates the rotary movement of the lever 94 
into linear movement of the spool 83. 
Each of the gear pumps housed within the forward 

portion 36 of the hub 16 has a respective relief valve, 
the one associated with the pump 47 being generally 
indicated at 100. These relief valve all discharge into 
the hub space forward of the pumps. The discharging 
liquid is guided under centrifugal force into an annular 
reservoir 10] by way of an annular space or passage 
102 which is de?ned by the outer wall 103 of the for< 
ward part of the portion 36 and a substantially frusto 
conical annular baffle or de?ector 104 which is posi 
tioned inwardly of the wall 103. The baffle 104 has, 
upon its exterior forwardly-facing surface, an upstand 
ing spiral formation 105 whereby a spiral channel 106 



3,893,783 
5 

is formed in the annular space or passage 102. An an 
nular feathering reservoir 1010 is formed by the baffle 
104 and the feathering pump 47b draws its liquid there 
from, The pumps 47, 47a draw their liquid directly 
from the reservoir l0]. 
A spinner 107 for the bladed rotor 11, and rotatable 

therewith has a central opening 108 at the nose portion 
thereof which merges into an annular divergent duct 
109 formed by an inner wall 110 of the spinner and an 
inner cone member ll] which fairs into the forward 
portion 36 of the hub 16 as shown. The wall 110 is pro~ 
vided with a ring of impeller blades 112 disposed in 
substantially in alignment with the spiral formation 
105. During ?ight of the aircraft in which the engine is 
installed ram air passes through the opening 108 and 
into the duct 109, thereafter passing to atmosphere to 
wards the rear of the spinner by way of an outwardly 
directed duct "3, into which the duct 109 opens, and 
an annular opening 114. 
Enclosed within the forward portion 36 of the hub 

16, is a condition control valve assembly, shown dia 
grammatically at 8212 in FIG. 3, the setting of which de 
termines the particular mode of operation of the bladed 
rotor. This assembly also comprises a spool and a 
continuously-rotatable sleeve. The modes of operation 
in this embodiment are normal running, feathering op 
eration, unfeathering operation and pitch-change be 
yond the positive range into the negative range. Opera 
tion of the spool of this condition control valve assem 
bly is effected in a manner similar to the operation of 
the spool 83 by an input member (not shown) which is 
circumferentially spaced from the member 88 and also 
mounted in bearings in non-rotative structure, and 
which is co-operable with a tube 115 which connects 
with the spool of the condition control valve assembly 
by way of a translation bearing 116 and suitable cam 
mechanism (not shown). 
The above construction thus provides a self 

contained bladed rotor, forming the fan of a gas turbine 
engine of the ducted-fan by-pass type, which includes 
a reservoir, three gear pumps, two for normal pitch 
changing operations and the third for feathering and 
unfeathering operation, positional and condition con 
trol valve means, a balanced vane-type actuator, upon 
one part of which the control valve means are 
mounted, and gearing whereby the actuator is con 
nected to the blades for effecting pitch-change thereof. 

In operation the gas turbine engine drives the bladed 
rotor 6, the brake means B associated with the feather 
ing motor drive shafting 81 being applied so that the 
ring of gear teeth 73 is stationary. Also the ring of gear 
teeth 56 is stationary by virtue of its anchorage 58 to 
non-rotative structure. 
Hence, with rotation of the rotor all three gear pumps 

within the forward portion 36 of the hub 16 are driven 
through their respective gear trains, and provided the 
spool 83 is in its neutral position, as shown in the draw 
ing, the discharge from the low flow pump 47 passes 
through its relief valve to reservoir by way of the spiral 
channel 106 provided in the annular space or passage 
102, while the discharge from the high flow pump 47a 
is caused to pass directly to reservoir through suitable 
means. The spool of the condition control valve assem 
bly 82a is, while the feathering motor brake means is 
applied, positioned so that the feathering pump 47b dis 
charges its delivery through suitable by-pass means 
(not shown) to the reservoir. Ram air which, during 
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?ight of the aircraft, passes through the central opening 
of the spinner 107 is impelled by the blades H2 along 
the duct 109 and the duct 113 and out to atmosphere 
through the annular opening H4. Thus cooling air is 
brought into heat-exchange relation by way of the wall 
103 of the forward portion 36 of the hub 16 with the 
liquid discharging from the relief valve means through 
the spiral channel 106 to the reservoir l0]. 
During normal running operation of the rotor the 

condition control valve assembly is maintained in its 
“normal running" condition. 
When during such normal running it is required nor 

mally to adjust the pitch of the blades 12, for example 
in the pitch-coarsening direction, the input shaft 88 is 
rotated in the appropriate direction under the control 
of a pilot’s control lever, with the result that the tube 
92 is displaced axially and through the translation bear 
ing 93 adjusts the lever 94 which, in turn, through the 
cam slot and roller arrangement 95 adjusts the setting 
of the spool 83. The delivery from the low flow pump 
47 which is available at the spool is now thereby di 
rected to the coarse pitch chambers of the balanced 
vane-type actuator 25, while the ?ne pitch chambers 
thereof are placed in communication through suitable 
ducting with reservoir. Consequently the parts 27 and 
28 of the actuator are angularly adjusted about the axis 
26 in opposite directions. Since the angular movements 
of these parts are equal in magnitude, but opposite in 
sense, the turning moments applied to the blades 12 
through the gear rings 31 and 34 and the bevel gears 19 
are equal and additive about the blade pitch-change 
axis 17. However, since these moments are applied at 
positions diametrically-opposite to each other upon 
each gear 19, a balance is achieved in the journal load 
ing of the blade root bearings 13 and 14. 
By such displacement of the parts of the actuator 25 

the blades 12 are adjusted in the coarse pitch direction 
to an extent dependent upon the setting of the spool 83. 
As the required blade pitch angle is reached the spool 
83 is automatically returned to its neutral position. 
Such return movement is effected by virtue of the fact 
that the positional control valve assembly is carried by 
one of the movable parts of the actuator and a differen 
tial effect between that part of the cam slot and roller 
arrangement 95 effects the necessary displacement of 
the spool with respect to its sleeve. 

If, during normal running operation, the pilot moves 
the member 88 rapidly, consequent over-travel of the 
spool 83 automatically operates means (not shown) 
which blocks the flow to reservoir from the high ?ow 
pump 47a and causes delivery ?ow therefrom instead 
to combine with that of the low flow pump 47 whereby 
the liquid under pressure from both pumps now passes 
by way of the control valve means to the actuator 
thereby achieving a faster rate of pitch change of the 
blades. 
For normal pitch-?ning of the blades, during normal 

running operation, at either slow or fast rates the mem 
ber 88 is moved in the opposite direction to displace 
the spool 83 in the direction necessary for such pitch 
fining. 
When, due to an emergency in ?ight, or for any other 

reason it is required to feather the blades 12 of the 
bladed rotor, the fuel supply to the engine is cut off and 
the brake means B associated with the feathering pump 
motor shafting 81 is released. Simultaneously the spool 
of the conditon control valve assembly 82a is moved by 



3,893,783 
7 

its input member (not shown) and tube 115 away from 
its “normal running" position to its “feather-selecting” 
position whereup the direct flow to reservoir from the 
feathering pump 47b is blocked and delivery ?ow 
therefrom instead passes through the condition control 
valve assembly. As the bladed rotor loses speed, the 
feathering pump motor M is energised whereupon the 
gears 80 and 78 drive the shaft 74. Hence the ring of 
teeth 73 in engagement with the gear train associated 
with the feathering pump 74!) rotates, thereby effecting 
operation of the feathering pump. This pump draws liq‘ 
uid from the feathering reservoir 101a and this liquid, 
which by-passes the positional control valve assembly, 
is directed by the condition control valve assembly to 
the coarse pitch chambers of the vane-type actuator 
25. At the same time the fine pitch chambers of the ac 
tuator are placed in communication with the reservoir. 
Hence the blades are rapidly feathered and upon com 
pletion of the feathering operation the feathering 
motor is automatically de-energised. 
For subsequent unfeathering of the blades the feath 

ering motor is again energised, the spool of the condi 
tion control valve assembly being suitably set for this 
operation. The feathering pump delivery flow thus 
passes through the condition control valve assembly 
and is thereafter directed through the positional con 
trol valve assembly to the fine pitch chambers ofthe ac 
tuator while the coarse pitch chambers are placed in 
communication with drain. Consequent movement of 
the actuator components in opposite directions effects 
unfeathering of the blades 
Suitable pitch stop means (not shown) is included 

within the hub 16 which must be rendered inoperative 
when it is required to move the blading beyond the pos 
itive pitch range into the negative pitch range for brak 
ing of a vehicle, for example an aircraft. in which the 
engine is ?tted. The spool of the condition control 
valve assembly is movable to a further setting whereby 
this stop means is so rendered inoperative. 
Although not shown in the drawings, suitable baffle 

means may be provided between the rings of gear teeth 
56 and 73 so that if, for example due to some malfunc 
tioning, the teeth 56 are damaged, particles thereof are 
less likely to reach the teeth 73 to cause further dam 
age. 
By so providing a single liquid-pressure-operable 

blade-adjusting actuator disposed with its rotational 
axis coincident with the rotational axis of the rotor, and 
by so mounting the normal pitch-change pumps and the 
feathering pump, as well as the control valve means, on 
the forward side of one of the actuator parts with the 
annular reservoir disposed around them, a very com 
pact form of self-contained bladed rotor is provided. 
Further, the annular form of the hub 16 facilitates very 
ready attachment of the rotor upon the output shaft of 
the associated engine. 
Also by providing two pumps for normal pitch 

change and a further pump for feathering and unfeath 
ering of the blades, the further pump being drivable by 
the feathering motor, two independent pumping sys 
tems are present. Thus if a failure in the operation of 
said two pumps for normal pitch-change occurs, due 
for example to some mechanical defect in the drive 
thereto, the feathering pump drive, being mechanically 
independent from that of those two pumps, can operate 
in an unimpeded manner for the feathering operation. 
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Again by providing the spiral formation which forms 

a spiral channel in the space formed between the relief 
valve means and the reservoir and by causing the liquid 
discharged by the relief valve means to ?ow through 
the spiral channel in heat-exchange relation with the air 
conducted by the ring ofimpeller blades 112 across the 
exterior surface of the forward portion of the hub, heat 
generated in the liquid upon pressure reliefis dissipated 
into the air so conducted along the duct 109 and 
through the opening 114 that overheating of the liquid 
passing to the reservoir is avoided. 
The invention is not limited to the provision of a baf 

?e of de?ector having a spiral formation, as in other 
embodiments de?ectors of other form may be used, or 
alternatively in some bladed rotors it may only be nec 
essary to provide the said space with cross-sectional di 
mensions of a particular order to achieve the desired 
cooling effect in the liquid discharing from the relief 
valve means to the reservoir. 

In some alternative embodiments of the invention it 
may not be necessary to include impeller blades within 
the spinner structure to produce a flow of cooling air 
upon the exterior surface of the hub, as a simple cool 
ing duct may instead by provided in the spinner struc 
ture. Further, in less~sophisticated installations the hub 
itself may project forwardly with no spinner structure 
surrounding it. 
Although in the embodiment described with refer 

ence to the drawings, the two pumps for normal blade 
adjustment draw their liquid from the annular reservoir 
10] while the pump for feathering and unfeathering 
draws its liquid from the feathering reservoir 101a, in 
other embodiments all the pumps may draw their liquid 
from a single reservoir. 
Again, although in the embodiment described with 

refernce to the drawings the actuator carried by the 
bladed rotor is of vane-type, in alternative embodi 
ments of the invention the actuator may be of any other 
suitable type. 
The invention’ is not limited to the fan being mounted 

ahead of the engine compressor as in other embodi~ 
ments it may instead be mounted adjacent to the turn 
ing at the aft portion of the engine and be adapted to 
be driven directly by the turbine. 
Further the invention is not limited to the fan, 

whether forward-mounted or aft~mounted, being of sin 
gle-stage form as in other embodiments it may be of 
multi-stage form. t 

We claim: 
1. A bladed rotor, suitable for a gas turbine engine of 

the by-pass type, including a hub, which carries, so as 
to be rotatable therewith, at least one pump operable 
upon rotation of the rotor, at liquid-pressure-operable 
actuator for adjusting the blades of the rotor to vary 
flow of ?uid over the blades, control valve means by 
way of which liquid under pressure is directed from 
said pump to operate the actuator, and a further pump 
operable, when said one pump is inoperative or sub 
stantially so, by motor means carried by non-rotative 
structure external of the rotor to supply pressure liquid 
to the actuator for feathering of the blades. 

2. A gas turbine engine of the by-pass type compris 
ing a compressor, a combustion section, a turbine sec 
tion, a by-passs duct and a rotor, rotatable in said duct, 
which has‘a hub and adjustable blades carried by the 
hub, wherein said hub includes, disposed wholly 
therein so as to be rotatable all as one therewith, (a) a 
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liquid reservoir, (b) at least one pump operable upon 
rotation of the rotor to draw liquid only from said reser 
voir, (c) a liquid-pressure-operable actuator connected 
to said blades for effecting adjustment thereof, and (d) 
control valve means by way of which liquid discharged 
under pressure by said pump is directed to operate said 
actuator, input means extending from non-rotative 
structure external of the rotor to the interior of said 
hub for transmitting input signals to said control valve 
means for initiating adjustment of the actuator and thus 
of the blades. 

3. A gas turbine engine of the by-pass type compris 
ing a compressor, a combustion section, a turbine sec 
tion, a by-pass duct and a rotor, rotatable in said duct, 
which has a hub and adjustable blades carried by the 
hub, wherein an annular baffle which at least in part de 
fines a liquid reservoir of annular form is housed wholly 
within the hub, said baffle being fast with the hub so as 
to be rotatable as one therewith, and said hub further 
including, disposed wholly therein so as to be rotatable 
all as one therewith, (a) at least one pump operable 
upon rotation of the rotor to draw liquid only from said 
reservior, (b) a liquid-pressure-operable actuator con 
nected to said blades for effecting adjustment thereof, 
and (c) control valve means by way of which liquid dis 
charged under pressure by said pump is directed to op 
erate said actuator, input means extending from non 
rotative structure external of the rotor to the interior of 
said hub for transmitting input signals to said control 
valve means for initiating adjustment of the actuator 
and thus of the blades. 

4. An engine as claimed in claim 3, wherein upon ro 
tation of the rotor said pump is operable by means of 
shafting, an end portion of which is held fast with re 
spect to non-rotative engine structure. 

5. An engine as claimed in claim 3, wherein the actu 
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ator is of vane-type and has its axis of rotation coinci 
dent with the axis of rotation of the rotor. 

6. An engine as claimed in claim 4, wherein said rotor 
carries a further pump, which, when said one pump is 
inoperative or substantially so, is operable by motor 
means carried by non-rotative engine structure to sup 
ply pressure liquid to the actuator for feathering of the 
blades. 

7. An engine as claimed in claim 6, wherein said res 
ervoir comprises two parts, one associated with said 
one pump and the other associated with said further 
pump. 

8. An engine as claimed in claim 6, wherein further 
shafting is provided whereby said further pump is oper 
able upon rotation of the rotor, an end portion of said 
further shafting having means associated therewith for 
holding it fast with respect to non-rotative engine struc 
ture, and said associated means being released when 
the motor means is required to operate said further 
pump. 

9. A bladed rotor, suitable for a gas turbine engine of 
the by-pass type, including a hub and adjustable blades 
carried by the hub, said hub including, disposed wholly 
therein so as to be rotatable all as one therewith, (a) a 
liquid reservoir, (b) at least one pump operable upon 
rotation of the rotor to draw liquid only from said reser 
voir, (c) a liquid~pressure-operable actuator connected 
to said blades for effecting adustment thereof, (d) con 
trol valve means by way of which liquid discharged 
under pressure by said pump is directed to operate said 
actuator, and (e) a further pump which is operable, 
when said one pump is inoperative or substantially so, 
by motor means carried by non-rotative structure ex 
ternal of the rotor to supply pressure liquid to the actu 
ator for feathering of said blades. 

* * * * Ill 


