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A method of adjusting a rotational speed of the low pressure

compressor rotor(s) of a gas turbine engine, including rotating the

high pressure compressor rotor(s) with the high pressure turbine rotor(s) through the high pressure spool, rotating the low
pressure turbine rotor(s) with a flow of exhaust gases from the high pressure turbine, rotating the low pressure spool with the low
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rotational speed for the low pressure compressor rotor(s). A method of adjusting rotational speeds of a gas turbine engine and a

gas turbine engine are also described.
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ABSTRACT

A method of adjusting a rotational speed of the low pressure compressor rotor(s) of
a gas turbine engine, including rotating the high pressure compressor rotor(s) with
the high pressure turbine rotor(s) through the high pressure spool, rotating the low
pressure turbine rotor(s) with a flow of exhaust gases from the high pressure
turbine, rotating the low pressure spool with the low pressure turbine rotor(s),
rotating a load of the engine with the low pressure spool, driving a rotation of the low
pressure compressor rotor(s) with the low pressure spool through a variable
transmission defining a variable transmission ratio between rotational speeds of the
compressor rotor(s) and the low pressure spool, and adjusting the transmission ratio
to obtain a desired rotational speed for the low pressure compressor rotor(s). A

method of adjusting rotational speeds of a gas turbine engine and a gas turbine

engine are also described.
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GAS TURBINE ENGINE WITH TRANSMISSION AND METHOD OF ADJUSTING
ROTATIONAL SPEED

TECHNICAL FIELD

The application relates generally to gas turbine engines and, more particularly, to a

gas turbine engine having a transmission.

BACKGROUND OF THE ART

In gas turbine engines, the low pressure or booster compressor rotor(s) are typically
driven by the low pressure spool either by direct connection thereto such that they
rotate at a same rotational speed, or through a fixed ratio gearbox. However, the
speed of the low pressure spool is usually determined by the load requirements of
the engine, whether the load includes a fan, an output shaft, a propeller, or any
other adequate type of rotatable load. In particular for turboprop, turboshaft or APU
engines, the rotatable load may be required to rotate at a constant or approximately

constant rotational speed throughout a range of power demands.

In addition, because power demands on the engine vary, for example between take-
off and cruise conditions, the turbine and compressor rotors of the core section
typically have to rotate at a relatively large range of rotational speeds. For example,
low power requirement conditions may require the rotors of the core section to
rotate relatively far below their optimal rotational speed. This in turn may affect the
rotational speed of the low pressure turbine rotor(s), and as such of the low
pressure spool and associated low pressure compressor rotor(s), which may limit

the engine’s efficiency in such conditions.

SUMMARY

In one aspect, there is provided a method of adjusting a rotational speed of at least
one low pressure compressor rotor of a gas turbine engine having independently
rotatable low pressure and high pressure spools, the method comprising: rotating at
least one rotor of a high pressure compressor of a core section of the engine with at

least one rotor of a high pressure turbine of the core section through the high
pressure spool; rotating at least one rotor of a low pressure turbine with a flow of
exhaust gases from the high pressure turbine section; rotating the low pressure
spool with the at least one rotor of the low pressure turbine; rotating a load of the

engine with the low pressure spool; driving a rotation of the at least one low
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pressure compressor rotor with the low pressure spool through a variable

transmission defining a variable transmission ratio between rotational speeds of the
at least one compressor rotor and of the low pressure spool; and adjusting the
transmission ratio to obtain a desired rotational speed for the low pressure

compressor rotor.

In another aspect, there is provided a method of adjusting rotational speeds of a
gas turbine engine having independently rotatable low pressure and high pressure
spools, the method comprising: selecting a first rotational speed for at least one
high pressure compressor rotor and at least one high pressure turbine rotor of a
core of the gas turbine engine; rotating the at least one high pressure compressor
rotor with the at least one high pressure turbine rotor through the high pressure
spoo! at the first rotational speed, a ratio between the first rotational speed and a
rotational speed of the high pressure spool having a fixed value; selecting a second
rotational speed for a load of the engine; selecting a third rotational speed for at
least one low pressure compressor rotor of the engine; and adjusting a variable ratio
of a transmission drivingly interconnecting the low pressure spool and the at least
one low pressure compressor rotor to rotate the at least one low pressure
compressor rotor at the third rotational speed while rotating the load at the second
rotational speed with at least one low pressure turbine rotor of the engine through
the low pressure spool, a ratio between the second rotational speed and a rotational

speed of the low pressure spool having a fixed value.

In a further aspect, there is provided a gas turbine engine comprising: a core engine
having at least one high pressure turbine rotor and at least one high pressure
compressor rotor connected to a rotatable high pressure spool such as to be in

driving engagement therewith with a fixed rotational speed ratio being defined

therebetween:; a low pressure spool rotatable independently of the high pressure
spool; at least one low pressure turbine rotor connected to the low pressure spooi
such as to be in driving engagement therewith with a fixed rotational speed ratio

being defined therebetween, the at least one low pressure turbine rotor extending In

a flowpath in fluid communication with a flowpath receiving the at least one high
pressure turbine rotor; a rotatable load in driving engagement with the low pressure
spool: and a low pressure compressor rotor extending in a flowpath in fluid
communication with a flowpath receiving the at least one high pressure compressor

rotor, the low pressure compressor rotor being in driving engagement with the low
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pressure spool through a variable transmission defining a variable rotational speed

ratio therebetween.

DESCRIPTION OF THE DRAWINGS

Reference is now made to the accompanying figures in which:

Fig. 1 is a schematic cross-sectional view of a gas turbine engine having a

transmission in accordance with a particular embodiment;

Fig. 2 is a schematic cross sectional view of an exemplary gas turbine engine such

as that shown in Fig. 1;

Fig. 3 is a schematic cross sectional view of another exemplary gas turbine engine

such as that shown in Fig. 1,

Fig. 4 is a schematic cross sectional view of a variable transmission of the gas

turbine engine of Fig. 1, in accordance with a particular embodiment;
Fig. 5 is a schematic tridimensional view of part of the transmission of Fig. 4,

Fig. 6 is a schematic tridimensional view of an input drive member, a compressor

member and a moveable member of the part of the transmission shown in Fig. 5;

Fig. 7 is a schematic tridimensional view of an actuation mechanism and a disc

support of the part of the transmission shown in Fig. 5; and

Fig. 8 is a schematic cross sectional view of the disc support of Fig. 7.

DETAILED DESCRIPTION

Fig.1 schematically illustrates a gas turbine engine 10 of a type preferably provided
for use in subsonic flight, generally comprising in serial flow communication a low

pressure or booster compressor section 12 and a high pressure compressor section

14 for pressurizing the air, a combustor 16 in which the compressed air is mixed
with fuel and ignited for generating an annular stream of hot combustion gases, and
a high pressure turbine section 18 and low pressure or power turbine section 20 for

extracting energy from the combustion gases.

The engine 10 includes a high pressure shaft or spool 22 interconnecting the rotors
of the high pressure turbine and compressor sections 18, 14, such that a core
engine is defined by the high pressure turbine and compressor sections 18, 14 and
the combustor 16. The engine further includes a low pressure/power shaft or spool

24 to which the rotor(s) of the low pressure turbine section 20 are connected, such
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that the rotor(s) of the low pressure turbine section 20 drive the rotation of the low
pressure spool 24. The low pressure spool 24 is in driving engagement with the
rotor(s) of the low pressure compressor section 12 and with a rotatable load 26, as
will be further detailed below. The rotatable load 26 is driven by the low pressure

spool 24 with a fixed ratio between their rotational speeds.

The two spools 22, 24 are free to rotate independently from one another. In a
particular embodiment, the high pressure spool 22 is hollow and the low pressure
spool 24 extends therethrough. The engine 10 further includes a variable
transmission 30 driven by the low pressure spool 24 and driving a rotatable
transmission shaft 32. In a particular embodiment, the transmission shaft 32 is

hollow and the low pressure spool 24 extends therethrough.

The engine 10 schematically illustrated in Fig. 1 can be any type of gas turbine
engine. |n a particular embodiment shown Iin Fig. 2, the gas turbine engine 10 is a
turboshaft or turboprop engine, and in the particular embodiment of Fig. 3, the gas
turbine engine 10 is a turbofan engine. Referring to the embodiments of Figs. 2-3, In
each case the high pressure compressor section 14 includes at least one high
pressure compressor rotor 114 directly connected to the high pressure spool 22.
The high pressure turbine section 18 includes at least one turbine rotor 118 also
directly connected to the high pressure spool 22. The high pressure compressor
and turbine rotors 114, 118 are directly engaged to the high pressure spool 22, so
that they rotate at a same rotational speed. Alternately, the high pressure
compressor rotor(s) 114 and/or the high pressure turbine rotor(s) 118 may be
engaged to the high pressure spool 22 such that they rotate at a different rotational
speed having a fixed ratio with respect to the rotational speed of the high pressure
spool 22, for example by engagement through a fixed ratio transmission (not

shown).

Still referring to the embodiments of Figs. 2-3, the low pressure turbine 20 includes
at least one low pressure turbine rotor 120 directly connected to the low pressure
spool 24 so that they rotate at a same rotational speed. The rotatable load 26 may
include for example an output shaft (in full lines in Fig. 2) which the embodiment
shown is an extension of the low pressure spool 24 extending through the
fransmission 30 and the transmission shaft 32, a propeller (in dotted lines in Fig. 2)
which in the embodiment shown is driven by the low pressure spool 24 through a

gearbox 28, or a fan (Fig. 3). Other configurations are also possible.
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Still referring to the embodiments of Figs. 2-3, the low pressure compressor section
12 Includes at least one low pressure compressor rotor 112 connected to the
transmission shaft 32 to be drivingly engaged to the low pressure spool 24 through
the transmission 30. The transmission 30 is variable transmission, iLe. a
transmission having a variable transmission ratio. In a particular embodiment, the
transmission is a continuously variable transmission. The transmission 30 thus
allows for a variation of the rotational speed of the low pressure compressor rotor(s)
112 connected thereto while keeping the rotational speed of the turbine sections 18,
20 substantially constant. Although not shown, the low pressure compressor section
12 may additionally include one or more rotors directly connected to the low

pressure spool 24 so that they rotate at a same rotational speed.

It Is understood that the particular engine configurations of Figs. 2-3 are shown as
an example only and that other engine configurations may be used. For example,
the engine may be an auxiliary power unit (APU) or a land-based gas turbine
engine. The low pressure spool and high pressure spools may extend separately to
define an engine having a rear drive. The low pressure compressor rotor may be
engaged to the low pressure spool with the transmission 30 through a connecting
shaft engaged to the low pressure spool and extending along a different axis than

the low and high pressure spools or extending through the high pressure spool, etc.

Referring to Fig. 4-7, in a particular embodiment, the transmission 30 is a
continuously variable transmission generally including an input drive member 40
engaged to the low pressure spool 24, a compressor drive member 42 engaged to
the rotor(s) 112 of the low pressure compressor section 12, at least one movable
member 44 engaged to the drive members 40, 42 with a variable relative position
(e.g. variable relative location and/or variable relative orientation) determining the
variable ratio between the rotational speeds of the drive members 40, 42, and an
actuation mechanism 46 connected to the movable member 44 and determining its

position.

In the embodiment shown, the input drive member 40 is a drive disc defining a

toroidal engagement surface 140 and the compressor drive member 42 is also a
drive disc defining a toroidal engagement surface 142 facing the engagement
surface 140 of the input drive member 40, but spaced apart therefrom. Three
circumferentially spaced apart movable members 44 in the form of idler discs

drivingly engage the toroidal engagement surfaces 140, 142. Each idler disc 44 is
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supported by a respective disc support 56 (shown in isolation in Fig. 8) which is In
turn pivotally supported such as to allow a tilting movement of each idler disc 44
with respect to the radial direction of the engine 10, for example by two coaxial
opposing pins 60 radially extending from a body of the support along a same axis.

One or more bearing(s) 58 connect each idler disc 44 to the respective support 56

to allow rotation of the idler disc 44.

Referring particularly to Fig. 4, the transmission shaft 32 and compressor drive
member 42 are supported by a trust bearing 52 defining a rotatable connection
between the transmission shaft 32 and a fixed bearing housing 54 which receives
the transmission 30 therein. The transmission shaft 32 is also rotationally supported
around the low pressure spool 24 by other bearing and associated support
structure. In the embodiment shown, two low pressure compressor rotors 112 are
directly connected to the transmission shaft 32. The compressor drive member 42 is
directly connected to the transmission shaft 32 in a fixed relative position with

respect thereto, for example through a keyed connection 50.

Still referring to Fig. 4, the input drive member 40 is supported by another trust
bearing 72 defining a rotatable connection between the input drive member 40 and
an axially extending wall 80 of an axial loading piston 74. The axial loading piston 74
IS annular and includes a radial flange 76 defining a wall of an oil gallery 78, such
that oil pressure in the oil gallery 78 presses the piston 74 toward the input drive
member 40. The input drive member 40 is directly connected to the low pressure
spool 24 such that they rotate at a same rotational speed, but through a connection
48 allowing for a relative movement along the axial direction. As such, movement of
the axial loading piston 74 toward the input drive member 40 provides a bias
ensuring that the toroidal surfaces 140, 142 are drivingly engaged with the idler
discs 44.

Alternately, the compressor drive member 42 may be axially slidable with respect to
the transmission shaft 32 and the input drive member 40 may be fixedly connected

to the low pressure spool 24.

In the embodiment shown and with particular reference to Figs. 4 and /7, the
actuation mechanism 46 is provided as an annular piston. The piston 46 includes an
annular axially extending outer wall 68, and an annular L-shaped flange 66
extending inwardly from the outer wall 68, with a radial portion of the flange 66

being connected to the outer wall 68. Referring to Fig. 4, the flange 66 is received In
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an annular cavity defining two oil galleries 70, one on each side of the flange 66. As
such, a variation in the relative oil pressure in the galleries 70 produces a translation
of the piston 46 along the axial direction of the engine 10. The oll pressure within
the galleries is controlled by any appropriate type of control system, for exampie by
the engine control unit, to vary the ratio of the transmission 30 to obtain the desired

rotational speed for the low pressure compressor rotor(s) 112.

Still with particular reference to Figs. 4 and 7, the piston 46 further includes three
axially extending arm 62, one engaging a complementary portion 64 of each disc
support 56. The engagement of the arm 62 and complementary portion 64 of the
support 56 is offset from the axis of the pins 60, such that the translation of the
piston 46 pivots the support 56 about the axis of the pins 60. In the embodiment
shown in Fig. 7, the arm 62 and complementary portion 64 engage each other

through a toothed engagement; other configurations are also possible.

Other configurations for the transmission 30 are also possible, provided they allow
for a variation in the ratio between the rotational speed(s) of the low pressure
compressor rotor(s) 112 and of the low pressure spool 24, and preferably a

continuous variation thereof.

In a particular embodiment, the rotational speeds of the gas turbine engine are
tuned according to the following. A rotational speed is selected for the high pressure
compressor rotor(s) 114 and the high pressure turbine rotor(s) 118, for example to
obtain a desired fuel consumption for the engine or based on a power demand on
the engine. The high pressure compressor rotor(s) 114 are then rotated by the high
pressure turbine rotor(s) 118 at the selected rotational speed through the high
pressure spool 22. |n a particular embodiment, the high pressure rotors 114, 118

and the high pressure spool 22 rotate at a same rotational speed.

A rotational speed is selected for the load 26, and the load 26 Is rotated at the
selected rotational speed by the low pressure turbine rotor(s) 120 through the low
pressure spool 24. In a particular embodiment, the low pressure turbine rotor(s) 120

and the low pressure spool 24 rotate at a same rotational speed.

A rotational speed Is selected for the low pressure compressor rotor(s) 112, for
example based on desired performances (e.g. desired exhaust pressure) of the low
pressure compressor 12. The variable ratio of the transmission 30 is then adjusted
to rotate the low pressure compressor rotor(s) 112 at the selected speed with the

low pressure turbine rotor(s) 120 through the low pressure spool 24. In a particular
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embodiment, the rotational speed of the load remains constant or substantially

constant over a period of time, while the rotational speed of the low pressure

compressor rotor(s) 112 is varied.

In the embodiment shown Iin Figs. 4-7, the transmission ratio is adjusted by
changing the orientation of the idler discs 44 in driving engagement with the two
drive discs 40, 42. This is performed by varying the relative pressure between the

two oil galleries 70 defined on opposed sides of the piston flange 66.

The transmission 30 may thus allow the rotational speed of the low pressure
compressor rotor(s) 112 to be varied in a relatively wide range while keeping the
rotational speed of the low pressure spool 24 within a relatively small range, by
varying the transmission ratio to obtain the desired rotational speed of the low
pressure compressor rotor(s) 112. The rotational speed of the low pressure

compressor rotor(s) 112 can thus be tuned independently of the other rotatable

members.

Accordingly, in a particular embodiment, the variation of the low pressure
compressor rotor(s) 112 introduce a variability in the gas turbine thermodynamic
cycle, which may allow to obtain a specific fuel consumption improvement by
allowing the turbo machinery to operate closer to its optimum design point
regardless of the power demand on the engine 10. For example, the rotational
speed of the low pressure compressor rotor(s) 112 may be varied while keeping the
rotational speed of the low pressure turbine rotor(s) 120 constant or substantially
constant, for example in the case of a turboprop or turboshaft engine where the load
typically runs at a discrete governed speed over a wide range of power, or in the
case of generator engines where the load is typically constant. The transmission 30
may accordingly allow to optimize the performances and surge margin of the low
pressure compressor 12, allowing the low pressure compressor rotor(s) 112 to

rotate at an optimum speed independent of the required load speed.

In a particular embodiment, the load speed is controlled by the governor of the low
pressure turbine rotor(s) 120 to match the requirements of the load, the
iIndependently rotatable spools 22, 24 allow the core engine to rotate at its own
optimum speed and the variable transmission 30 allows the low pressure
compressor rotor(s) 112 to be run at a speed independent of the load requirement;
as such both the low pressure and high pressure compression sections 12, 14 may

run on an efficient operating line.
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Accordingly, the transmission may also allow for the high pressure section to be
maintained at a more constant speed throughout the range of power demands. In a
particular embodiment, the transmission 30 allows for the rotational speed of the
high pressure turbine section 18 to be kept within a range of approximately from 80
to 100% of its optimal speed, by contrast with an equivalent engine having the low
pressure compressor directly driven by the low pressure spool which typically has
the high pressure turbine section rotating within a range of 50 to 100% of its optimal

speed.

In a particular embodiment where the engine is a turbofan engines, the transmission
30 may allow for the low pressure or boost compressor rotor(s) 112 to rotate at a
different speed than would result from a fixed ratio drive from the low pressure spooil
24, which may allow for the reduction of bleed and the elimination of variable
geometry on the low pressure compressor of certain high bypass engines by

allowing for better management of the part load operation.

In a particular embodiment, active control of the ratio of the transmission 30 may
also allow for the modification of the dynamic behaviour and/or thrust response of

the engine 10.

In a particular embodiment where the engine is an APU, the variable transmission
30 may allow for the delivery pressure of the low pressure compressor section 12 to
be matched to the aircraft requirement while allowing the power turbine section 20
to run at the required generator speed and the core engine to find its own optimum

speed based on engine cycle part load matching behaviour.

Accordingly, the above description is meant to be exemplary only, and one skilled In
the art will recognize that changes may be made to the embodiments described

without departing from the scope of the invention disclosed. Modifications which fall

within the scope of the present invention will be apparent to those skilled in the art,
in light of a review of this disclosure, and such modifications are intended to fall

within the appended claims.
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CLAIMS:

1. A method of adjusting a rotational speed of at least one low pressure compressor
rotor of a gas turbine engine having independently rotatable low pressure and high

pressure spools, the method comprising:

rotating at least one rotor of a high pressure compressor of a core section
of the engine with at least one rotor of a high pressure turbine of the

core section through the high pressure spool,;

rotating at least one rotor of a low pressure turbine with a flow of exhaust

gases from the high pressure turbine section;

rotating the low pressure spool with the at least one rotor of the low

pressure turbine;
rotating a load of the engine with the low pressure spool;

driving a rotation of the at least one low pressure compressor rotor with the
low pressure spool through a variable transmission defining a variable
transmission ratio between rotational speeds of the at least one

compressor rotor and of the low pressure spool; and

adjusting the transmission ratio to obtain a desired rotational speed for the

low pressure compressor rotor.

2. The method according to claim 1, wherein the load is rotated at a constant or

substantially constant rotational speed.

3. The method according to claim 1, wherein the method is repeated over a period

of time and the desired rotational speed and transmission ratio are varied over the

period of time.

4. The method according to claim 1, wherein adjusting the transmission ratio
includes changing an orientation of at least one movable member In driving

engagement with a first drive member coupled to the low pressure spool and a

second drive member coupled to the at least one low pressure compressor rotor.

10
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5. The method according to claim 4, wherein changing the orientation of the at least
one movable member includes varying a relative pressure between two oil galleries

defined on opposed sides of a part of a piston engaged to the moveable member.

6. The method according to claim 1, wherein the at least one rotor of the high
pressure compressor, the at least one rotor of a high pressure turbine and the high
pressure spool are rotated at a same rotational speed, and the at least one rotor of

the low pressure turbine is rotated at a same rotational speed as that of the low

pressure spool.

7. A method of adjusting rotational speeds of a gas turbine engine having
independently rotatable low pressure and high pressure spools, the method

comprising:

selecting a first rotational speed for at least one high pressure compressor

rotor and at least one high pressure turbine rotor of a core of the gas

turbine engine;

rotating the at least one high pressure compressor rotor with the at least
one high pressure turbine rotor through the high pressure spool at the

first rotational speed, a ratio between the first rotational speed and a

rotational speed of the high pressure spool having a fixed value;
selecting a second rotational speed for a load of the engine;

selecting a third rotational speed for at least one low pressure compressor

rotor of the engine; and

adjusting a variable ratio of a transmission drivingly interconnecting the low
pressure spool and the at least one low pressure compressor rotor to
rotate the at least one low pressure compressor rotor at the third
rotational speed while rotating the load at the second rotational speed
with at least one low pressure turbine rotor of the engine through the
low pressure spool, a ratio between the second rotational speed and

a rotational speed of the low pressure spool having a fixed value.

8. The method according to claim 7, wherein the first rotational speed is selected to

obtain a desired fuel consumption for the engine.

11
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9. The method according to claim 7, wherein the first rotational speed is selected

based on a power demand on the engine.

10. The method according to claim 7, wherein the method is repeated over a period
of time and the second rotational speed remains constant while the third rotational

speed Is varied.

11. The method according to claim 7, wherein the third rotational speed Is selected

based on desired exhaust pressure of the low pressure compressor.

12. The method according to claim 7, wherein adjusting a variable ratio of the
transmission includes changing an orientation of at least one movable member In
driving engagement with a first drive member coupled to the low pressure spool and
a second drive member coupled to the at least one rotor of the low pressure

compressor.

13. The method according to claim 12, wherein changing the orientation of the at
least one movable member includes varying a relative pressure between two ol
galleries defined on opposed sides of a part of a piston connected to the moveable

member.

14. The method according to claim 7, wherein the ratio between the first rotational
speed and the rotational speed of the high pressure spool is 1, and the ratio

between the second rotational speed and the rotational speed of the low pressure

spool is 1.

15. A gas turbine engine comprising:

a core engine having at least one high pressure turbine rotor and at least
one high pressure compressor rotor connected to a rotatable high
pressure spool such as to be in driving engagement therewith with a

fixed rotational speed ratio being defined therebetween;
a low pressure spool rotatable independently of the high pressure spool;

at least one low pressure turbine rotor connected to the low pressure spool

such as to be in driving engagement therewith with a fixed rotational

12
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speed ratio being defined therebetween, the at least one Iow
pressure turbine rotor extending in a flowpath in fluid communication

with a flowpath receiving the at least one high pressure turbine rotor;
a rotatable load in driving engagement with the low pressure spool; and

a low pressure compressor rotor extending in a flowpath in fluid
communication with a flowpath receiving the at least one high
pressure compressor rotor, the low pressure compressor rotor being
In driving engagement with the low pressure spool through a variable

transmission defining a variable rotational speed ratio therebetween.

16. The engine as defined in claim 15, wherein the at least one high pressure
turbine rotor and the at least one high pressure compressor rotor are directly
connected to the high pressure spool such as to be rotatable therewith at a same
rotational speed, and the at least one low pressure turbine rotor Is directly
connected to the low pressure spool such as to be rotatable therewith at a same

rotational speed.

17. The engine as defined in claim 15, wherein the variable transmission is a
continuously variable transmission including a first drive member coupled to the low
pressure spool, a second drive member coupled to the low pressure compressor, at
least one movable member drivingly engaged to the drive members with a variable
relative position with respect thereto, the variable position determining the variable
ratio between the rotational speeds of the drive members, and an actuation
mechanism connected to the movable member and determining the relative position

thereof.

18. The engine as defined in claim 15, wherein the first and second drive members
are defined as first and second drive discs with toroidal surfaces thereof facing each
other in a spaced apart manner, at least one of the first and second drive discs
being axially moveable, the transmission further including an axial loading piston
biasing the first and second drive discs toward one another and in engagement with

the at least one moveable member.

19. The engine as defined in claim 18, wherein the at least one movable member

includes a plurality of idler discs each in driving engagement with the toroidal

13
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surface of each drive disc, the actuation mechanism controlling an angle of the idler

discs with respect to the toroidal surfaces.

20. The engine as defined in claim 15, wherein the rotatable load is selected from
the group consisting of a fan, a propeller and an output shaft, the rotatable load
being in driving engagement with the low pressure spool with a fixed rotational

speed ratio being defined therebetween.

14
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