1 AN ENG NE CORE STAND ARRANGEMENT AND METHOD OF REMOVAL AND TRANSPORTATI ON
OF AN ENA NE CORE The present invention relates to arrangenents and 5

nmet hods for renoving engine cores fromgas turbine engines to facilitate
transportation. It will be understood that for maintenance, installation
and refurbishnment it is necessary to transport gas turbine engines. It wll
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will also be understood shipping only a replacement core

for a gas turbine engine rather than a complete replacement
engine will save costs 1in comparison with holding and
20 transporting a complete spare engine. Finally, it will
also be understood that the ability to replace an engine
core on wing will save time compared to removing the
complete engine and swapping out a replacement core in that
removed engine. It is known to provide engine core removal
25 on wing and one method of achieving such removal is
described in US patent number 5860275. It is also known to
remove engines using ground support equipment. Clearly, it
is known to provide transportation stands which will allow
a fan and core module to be transported together but only
30 once the engine is removed from its wing location.

In view of the above, it will be appreciated that
prior art engine core stands and methods of removing
engines required the engine core to be shipped on a
dedicated transportation stand with a large overhead gantry

35 shipped separately for loading and re-assembly etc. The
large overhead gantry was utilised to 1lift and attach the
engine to the aircraft structure. Furthermore, additional
features of the engine such as the nacelle reverser may

need to be removed to allow rails for removal of the engine



need to be renoved to allowrails for renoval of the engine 2 to be fitted
and it may be difficult to provide a rail for the gantry to natch the
required withdrawal direction, that 1is to say to suit all installation
attitudes including roll/dihedral, nose up and toe in attitudes. 5 In
accordance wth aspects of the present invention there is provided an

engi ne core renpval frame arrangenent for a gas turbine engine, the
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Typically, the conveyor path comprises a rail or
rails. Additionally, the conveyor path includes rollers to
facilitate movement by the dolly carrier along the conveyor

20 path. Possibly, the dolly carrier is captured on the
conveyor path. Typically, the dolly carrier comprises a
cage to engage and retain an engine core.

Possibly, the suspender members are arranged to hang
vertically towards the platform from cross beams secured in

25 use to a pylon. Generally, the suspender members are
adjustable for altering platform and therefore conveyor
path position relative to an engine in use. Possibly, the
platform has couplings to secure the arrangement to an
engine in use by alignment with the conveyor path.

30 Possibly, the conveyor path and/or dolly carrier can
be driven on the conveyor path. Possibly, the conveyor
path and/or dolly carrier can be driven by a driven screw
thread or hydraulic piston relative to each other.

Possibly, the conveyor path and/or dolly carrier have

35 a lock to secure relative location to each other.

Pogssibly, welghts can be added to the platform in
order to alter the centre of gravity of the combination of

an engine in use secured upon a platform.



order to alter the centre of gravity of the conbination of an engine in use
secured upon a platform 3 Typically, the suspender nenbers have an

adjustable length in order to allow the platformto be lowered or |ifted as
required in order to renove the engine. Typically, the platformincludes
means for novenent or 5 anchoring in a transport container. Also in

accordance with aapects of the present invention there is provided a nethod
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appropriate transportation.

Further in accordance with the present invention there
is provided an engine core removal frame for a gas turbine
engine, the stand comprising a platform, the frame

20 characterised by defining a conveyor path upon which a
dolly carrier is secured by a 1lock, the dolly carrier
including mountings for association with an engine in use
and the lock ensuring retention of carrier position
relative to the platform upon the conveyor path.

25 Embodiments of the present invention will now be
described by way of example only and with reference to the
accompanying drawings in which:-

Fig. 1 is a schematic front perspective view of an
engine core stand arrangement in accordance with aspects of

30 the present invention associated with an engine core;

Fig. 2 1is a schematic end cross section of an engine
stand arrangement in accordance with aspects of the present
invention associated with an engine;

Fig. 3 is a front side perspective view of an engine

35 core associated with a fan unit and a pylon just prior to
removal in accordance with a method of the present

invention;



renoval in accordance wth a nethod of the present invention; 4 Fig. 4is
a slight rear perspective view of an engine core with engine core stand
arrangenent in accordance with aspects of the present invention upon
initial core renoval; Fig. 5is a part rear perspective view of an engine 5
core upon an engine stand arrangenent in a¢cordance with aspects of the
present invention upon initial w thdrawal of the engine core in accordance
with a method of tHi& preséfit @ FAVERE GPATFRET I W YiRY PEapiparspad i ve
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unit of adyas turHiw efgife as sBwnated: asde view of the engine core

with stand arrangement in accordance with aspects of the
present invention just prior to engine core removal; and,

Fig. 9 1is a schematic view of the engine core removed
from association with a fan assembly in accordance with

20 aspects of the present invention.

As indicated above, ready and convenient
transportation of gas turbine engines is desirable. In
such circumstances, provision of a gas turbine engine stand
arrangement which allows removal of an engine core from the

25 gas turbine engine and also facilitates transportation
would be advantageous. Clearly, removal of the engine core
will require specialist ground support equipment. This
ground support equipment should conveniently be of a
minimised size and weight to allow easy transportation.

30 In accordance with aspects of the present invention, a
gas turbine engine's existing pylon is utilised to enable
removal of the core and a boot strap type arrangement
utilised in order ¢to facilitate 1lifting of the engine
either out of engagement with the fan or into engagement

35 with the fan unit of a gas turbine engine as required. As
will be described later, essentially a platform is provided
which is suspended by suspender members, that is to say
boot straps secured to the engine platform. The platform

includes a dolly carrier to support and engage with the



will be described later, essentially a platformis provided which is
suspended by suspender nenbers, that is to say boot straps secured to the
engine platform The platform includes a dolly carrier to support and
engage with the 5 engine core and associated with a conveyor path to all ow
initially substantially axial novenent of $he engine core for renoval from
association with the fan unit of the engine, Once axially noved the
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therefore be removed and transported with less equipment by
utilising the existing pylon within the engine mounting on
wing.

20 In order to maintain stability it will be appreciated
that the centre of gravity of the combination of the engine
core and platform must be controlled and in such
circumstances the carrier dolly will generally comprise a
frame having spaced mountings to provide the engine with

25 topple stability and also within the confines of the
conveyor path on the platform limited lateral displacement
distance or translation range for the engine. Thus, the
suspender member locations upon the pylon as well as the
centre of gravity are controlled to ensure stability as the

30 engine is removed. The spacing of the mountings of the
carrier dolly will therefore define the safe positions for
the centre of gravity for the engine core/platform
combination on removal and/or installation.

Fig. 1 i1llustrates an engine core 1 secured upon a

35 platform 2 in accordance with aspects of the present
invention. The core 1 takes a conventional form and as
will be understood can be associated with a gas turbine
engine with compressor fan stages and other parts to

constitute a gas turbine engine.



Fig. 1 illustrates an engine core 1 secured upon a 35 platform2 in
accordance with aspects of the present invention. The core 1 takes a
conventional formand as wll be understood can be associated with a gas
turbine engine with conpressor fan stages and other parts to constitute a
gas turbine engine. 6 The platform2 incogporates a carriage or carrier
dol Iy 3 having upstandi ng nounting nmenbers 4, 5 upon which the core 1 is
secured and nount édie TRe3¢dPAMage deNFYrBorategpaliariirdhe i r Qe of
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that is to s&P%WIHY he “fcar fi%ge §61HY 29 ubsanti al i adfF&diESD t fe%nd
6 of the 25 pldamorageyudy ittt weinldl 12e cdchhevedgbpepeovéding ke anextfend
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ly the engine core is held upon the mountings 4, 5
of the carriage dolly such that alternatively at each
extremity of location for that dolly 3, upon the platform

20 an end part of the core 1 extends beyond the platform. 1In
such circumstances in the configuration depicted in Fig. 1
an exhaust cone 10 extends beyond an end 11 of the platform
2 whilst at the other extremity, that is to say with the
carriage dolly 3 substantially adjacent to the end 6 of the

25 platform 2, an inlet end 12 of the engine core 1 will
extend beyond that platform 2. In such circumstances, it
will be understood that balance is important with regard to
the combination of the platform 2 and the core 1 and
therefore the mountings 4, 5 and their spacing will be

30 chosen such that stability is provided and the centre of
gravity retained between the spacing between the mountings
4, 5.

In use the platform 2 will be associated with
suspender members typically in the form of boot straps

35 which extend down from mountings associated with a pylon to
support the engine in use. It will be appreciated that
these boot straps and associated <crossbars generally
provide appropriate presentation of the suspender members

for stable manipulation of the core 1 but are of limited



4, 5. In use the platform2 will be associated wth suspender nenbers
typically in the formof boot straps 35 which extend down from nountings
associated with a pylon to support the engine in use. It will be appreciated
that these boot straps and associ ated crossbars generally provide
appropriate presentation of the suspender wenbers for stable manipul ation
of the core 1 but are of |[imted 7. weight and size and therefore wll be
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renmoval of  t engl ?ne core 1 froma n assenb be seen,
the engi e coraild aalsehbef awea%s%bpyosedaréommedaf upehly éylmﬁl?}llom

collar or othgl foam of s¢rreund $YRPPOttansportation purposes. In such
circumstances the screw thread and pins or latches in
combination 18 will retain and 1lock relative position
between the platform 2 and dolly 3 along with associated

20 engine 1. Alternative mechanisms and locking devices may
be used to retain relative position for transportation. It
will also be understood that a motorised screw thread or
other technique such as displaceable piston mechanism may
be utilised for moving the transport dolly in use.

25 Fig. 3 illustrates an engine in accordance with
aspects of the present invention just prior to removal of
the engine core 1 from a fan assembly 30. As can be seen,
both the engine core 1 and the fan assembly 30 are mounted
upon a pylon 31. A collar or other form of ground support

30 equipment 32 is provided to support the fan module assembly
30 during an engine core 1 change. Furthermore, additional
stiffening 33 1s provided to support the association
between the engine rear fan case and pylon 31 floor to
again stabilise the module or assembly 30 during an engine

35 core change. It will be noted that the intake remains
attached to the fan case of the engine. Other mountings
are retained to hold the fan case and core in place at this
stage and a front fan <case engine mount is not

disconnected, the fan case to pylon disconnects are not



30 equi pnent 32 is provided to support the fan nodul e assenbly 30 during an
engi ne core 1 change. Furthernore, additional stiffening 33 is provided to
support the association between the engine rear fan case and pylon 31 fl oor
to again stabilise the nodule or assenbly 30 during an engine 35 core
change. It will be noted that the intake r&mains attached to the fan case
of . the engin her, mounti n are retained . to hold the fan case and core
in place at gﬁig%%nQ&k Bha g“FF&mP%%ﬁ?%a@% defigPhBIfoGit ke nepgine are
disconnectedxehbaebamduﬁmﬂdWJandéwsdlsD@nﬁech3cafeum9taﬂcebrOkﬁe b@blh&e
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appropri ate nnmuﬁhmmg3$4anﬁith&a%mr&ngﬁmﬂnt depicted in Fig. 3 is ready 5

for renov ¢f o8 L H lustrates a second stage with regard to
r emoval ?thgrte%% neacore 11"%romt e fan assenbly 30. Thus, the fan disc
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pl at f orm 20 xxm e carri‘age I'hcl udes noun fember
47 with whi cleouiee lerdgiare tder €an @ai‘p?em@la/ss?dbl ated. Thus, the engi ne core 1

I's ready for dissggf athn gbe%t hgltagelaﬁseméyeé@eﬂ@rﬁ atf0r mgdd. tafif ugh
the carriage dolly 45 generall n_g_f)orts the core 1, although, as w

be seen, ! UEEQM§QQ/%QUHP?n@Y@&na ovhER §8§§PP@@§‘ﬂ?wﬁ%?saﬂ%ohﬁéﬁémﬂéd
at this stageuddtamtilallg underisdod, aloweasd 4 helsuspendes (pshewdich a

carriage dolly 45 1is presented. Such arrangement of the
suspender members 43 ensure these members do not foul the
core 1 and provides for stable presentation of the platform

20 44. Thus, the carriage dolly 45 includes mounting members
46, 47 with which the engine core 1 can be associated.
Thus, the engine core 1 is ready for dissociation from the
fan assembly 30. The platform 44 through the carriage
dolly 45 generally supports the core 1, although, as will

25 be seen, coupling by mounting 34 and other couplings 46 are
also retained at this stage.

It will be understood at least the suspender members
in the form of boot straps 43 will be individually
adjustable to align the platform 44 with an engine axis for

30 easy core 1 removal and withdrawal in view of roll, nose up
and toe 1in core 1 installation attitudes or separate
adjustment features could be built into the transportation
stand.

Referring to Fig. 4, in order to remove the core 1 it

35 will Dbe understood the mountings 34, 46 will Dbe
respectively released from the pylon 31 so that the weight
of the core 1 is taken by the suspender members 43 through
the arms 41, 42 in association with the pylon 31. In such

circumstances, the carriage dolly 45 is able to move in the



in the formof boot straps 43 wll be individually adjustable to align the
platform44 with an engine axis for 30 easy core 1 renoval and withdrawal in
view of roll, nose up and toe in core 1 installation attitudes or separate
adj ustment features could be built into the transportation stand. Referring
to Fig. 4, in order to renove the core 1 iy 35 will be understood the
mountings 34, 46 will be respectively released fromthe pylon 31 so that
the wei ght ¢fineatidr o 3urowieripyBthe diSpedadsr aAefibers 43lelr @ngh oft he

arms 41, 42 idheASENGd al | PFomi §8sbLa0YbeNwBdh tReSHER aGkERYIS! aRCES THNE
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fixture c@ﬁld t hen be noved once core withdrawal is 15 conplete. It wll be
appr eci at tHatmdP%he carriage 45 translates and noves along the platform
44 (r:]are must be tmkeraitdlnl e;{)nsilgrﬁraémt atﬁéia engi SRt I &RIyNS @iﬁb{gﬁ. dHe

such circunstances it w .under,stood that the ar 41, 20 42 and
associ ated susSpender ﬁé:ﬁﬁ‘egrlfeti(?npr& i dB9¥ rBBusteS TR Dr 1 afEIRS A Y
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It will be appreciated that as the carriage 45

n

translates and moves along the platform 44 care must be
taken to ensure that the engine core remains stable. In
such circumstances it will be understood that the arms 41,
20 42 and associated suspender members 43 provide a robust
cage or stand for the engine core anchored upon the pylon
31 which in turn 1is secured to an air craft. In such
circumstances in a first situation as depicted in Fig. 4
the front end 12 of the core 1 extends beyond the platform
25 44 whilst in the alternative extreme an exhaust cone part
10 extends beyond the platform 44. 1In either situation, as
indicated, the arrangement must be stable so that the
centre of gravity for the combination of the core 1 and the
carriage 45/platform 44 should remain within the mounting

30 spacing 48 between the boot straps beams 41, 42.
Once the core 1 has been removed from the fan assembly
30 it will be lowered to the ground. Fig. 6 illustrates the
lowering process. It will be understood that this lowering
is achieved principally through extension of the suspender
35 members 43 until the platform 44 engages with the ground or
transport pallet. In such circumstances the front mount
and fan case systems remain in place as well as the intake
fan, fan cowl doors and thrust reverger can be retained

although not shown on the drawing for clarity.



10 extends beyond the platform44. In either situation, as indicated, the
arrangenent nust be stable so that the centre of gravity for the

conbi nation of the core 1 and the carriage 45/ platform 44 should remain
within the nounti ng 30 spacing 48 between the boot straps beans 41, 42.
Once the core 1 has been renoved fromthe 4%n assenbly 30 it will be
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weights may be applied to parts of the platform to adjust

the centre of gravity of the combination and therefore
20 maintain stability relative to the mountings on the pylon

31 until at ground level when, as indicated, the carriage

41 position to the platform may be adjusted through

movement along the conveyor path. Clearly, care must be

taken that the additional weight does not over-stress the
25 pylon or other parts of the engine/wing mountings.

Fig. 7 provides a side cross section of an engine
prior to removal of the engine core 1in accordance with
aspects of the present invention. Similar reference
nomenclature has been used to previous drawings for

30 comparison and clarity. Thus, the fan assembly 30 has
retained its intake 71 attached to a fan case. 1In order to
support the fan assembly module 30, that is to say fan
blades during removal of the engine core 1, ground support
equipment 32 in the form of chocks are located between the

35 blade assemblies and the fan casing 71. Whilst these
chocks 32 are inserted a further mounting support or
stiffener 33 is provided to support the fan case and intake
whilst the core 1 is removed against side torque and thrust

loads it will be understood that the remaining mountings 72



taken that the additional weight does not over-stress the 25 pylon or other
parts of the engine/w ng nountings. Fig. 7 provides a side cross section of
an engine prior to renoval of the engine core in accordance with aspects
of the present invention. Simlar reference nonmenclature has been used to
previ ous drawi ngs for 30 conparison and clldrity. Thus, the fan assenbly 30

has retained.j.ts. i 7 tt to a n S o r.to uppari the
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Fig. 9. However, as indicated above, it will be understood

before that stage the suspender members 34 will generally
20 be adjusted to cause appropriate alignment between the core
1 and the carrier 45 to allow the core 1 to be moved aft of
a wing upon which the pylon 31 is secured. This extraction
of the core 1 from the fan assembly module 30 will
generally require a precise axial displacement laterally
25 away from the module 30. Adjustment of the suspender
members 43 will ensure that the correct orientation of the
conveyor path is achieved.
It will be understood as described previously that the
dolly carriage 45 moves along a conveyor path typically
30 formed by rails within the platform 44. These rails
therefore defining a translation range for the carrier 45
upon which the core 1 can be moved for detachment from the
fan assembly 30.
It will be noted that the centre of gravity for the
35 core and the combination of the core with the platform
44 /carriage 45 should remain within the mountings 41 and 42
of the carriage 45. In such circumstances during
detachment the whole assembly will remain stable with the

platform 44 secured and suspended through the suspender



a wi ng upon which the pylon 31 is secured. This extraction of the core 1
fromthe fan assenbly nodule 30 will generally require a precise axial

di spl acenent laterally 25 away fromthe nodul e 30. Adjustnment of the
suspender nenbers 43 will ensure that the correct orientation of the
conveyor path is achieved. It will be undarstood as described previously
that the dolly carriage 45 noves al ong a conveyor path typically 30 forned
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assenbly 30 provides greater cess for in-situ repairs to be performe on
the engi e cedy wrtanstianhormehgrtaniagithe®ore will be |owered to ground

level and transporifed 2% URRRNt NGithdrawn from the fan assembly 30
provides greater access for in-situ repairs to be performed
on the engine core but more normally an engine core will be
lowered to ground level and transported away upon the

20 platform and carriage dolly as described above for repairs
etc.

It will be appreciated that assembly of a replacement
core upon a fan assembly in accordance with aspects of the
present invention will be a substantial reversal of the

25 method as described above. Thus, the platform and carriage
as a transport stand for the engine core will be
transported as required to an appropriate aircraft location
for assembly.

In the above circumstances, aspects of the present

30 invention provide an engine core stand arrangement to allow
transportation and removal of a core from a gas turbine
engine. Rather than a necessity of providing a large
gantry, it will be appreciated that the existing pylon of
the engine is utilised with support members in the form of

35 boot straps which extend down to a platform and then
through appropriate careful translation of a carriage dolly
the core can be removed from association with a fan
assembly. The stand arrangement is used in accordance with

a method whereby initially the fan case and other parts of



20 platformand carriage dolly as descri bed above for repairs etc. It wll
be appreciated that assenbly of a replacenent core upon a fan assenbly in
accordance with aspects of the present invention will be a substanti al
reversal of the 25 method as descri bed above. Thus, the platform and
carriage as a transport stand for the endPne core will be transported as
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to ensure stability. Once the engine core is sufficiently
displaced from the fan case and other parts of the engine
it is lowered to the ground. The suspender members can be
20 removed.

Normally, a platform and carriage dolly will be
substantially specific to a particular engine type and
mountings with regard to the pylon association. However,
it may be possible to use the same carriage platform and

25 suspender members with different engine types with
appropriate adjustment and particularly if the weight
distribution within the platform can be adjusted to
compensate for different weight distributions and sizes
with respect to the engine core altering the position of

30 the centre of gravity of that core to ensure that centre of
gravity remains within the spacing between the suspender
mountings of a stand.

One particular advantage of the present invention is
that the suspender members c¢an take the form of

35 conventional boot straps. These boot straps may be cables
which can be detached and easily transported along with a
cross beams as described previously reducing transportation

costs and complexity.



di spl aced fromthe fan case and other parts of the engine it is lowred to
the ground. The suspender nenbers can be 20 renoved. Nornally, a platform
and carriage dolly will be substantially specific to a particul ar engine

type and nountings with regard to the pylon associ ati on. However, it may
be possible to use the same carriage platférm and 25 suspender menbers with
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the platform to the other in order to facilitate removal of
the engine core from the engine on the aircraft wing.
In summary, the present invention is a frame for
removing the engine core 1, or a part thereof, of a gas
20 turbine engine which is attached to the pylon or other
airframe suspension system. The frame comprises a platform
2, 44 with a conveyor path for a dolly carrier 3, 45 to
carry an engine core 1 (or part thereof) in use and
suspender members 43 for securing the platform to an engine
25 pylon 31. The arrangement is characterised by the
suspender members 43 having spaced mounting 4, 5 positions
and the conveyor path defines a translation range for the
dolly carrier to ensure when an engine is secured to the
carrier as a combination; that combination has a centre of
30 gravity between a spacing 48 Dbetween the mounting
positions. Advantageously, the core engine, or a part such
as a compressor stage, may be removed from the engine while
the remainder of the engine 1s still connected to the
aircraft. This allows much faster maintenance times that
35 current practise of removing the entire engine.
Whilst endeavouring in the foregoing specification to
draw attention to those features of the invention believed
to be of particular importance it should be understood that

the Applicant <c¢laims protection in respect of any



the engine core fromthe engine on the aircraft wwng. In sunmary, the
present invention is a frame for renoving the engine core 1, or a part
thereof, of a gas 20 turbine engine which is attached to the pylon or other
ai rframe suspension system The frame conprises a platform 2, 44 with a
conveyor path for a dolly carrier 3, 45 t® carry an engine core 1 (or part
thereof) In use.and,) 2usRERdeL MEMELs, A% or, sseuring the latd anmio an
engi ne 25 py?on : e arrangement is charac ef I séd by “t'he ~ sSuspender
menbers 43 hesfegrepaced apdner ngheowns positthicondrawhngs hevhssrhasy oprpandt
defines a transi i pn-r&R9LEPE HhE LS| Y1 £8L41 EhetOogNSUr € When an engine
is secured to the carrier as a conbination; that conbination has a centre
of 30 gravity between a spacing 48 between the nounting positions.

Advant ageously, the core engine, or a part such as a conpressor stage, nay
be renmoved fromthe engine while the remainder of the engine is stil
connected to the aircraft. This allows nmuch faster naintenance tines that
35 current practise of renoving the entire engine. Wil st endeavouring in
the foregoing specification to draw attention to those features of the
invention believed to be of particular inportance it should be understood
that the Applicant clains protection in respect of any 15 patentable
feature or conbination of features hereinbefore referred to and/or shown in
t he draw ngs whether or not particular enphasis has been placed thereon. 16
Claims 1. An engine core (1) renoval frane arrangenent for a gas turbine
engi ne, the arrangenent conprising a platform (2, 5 44) with a conveyor
path for a dolly carrier (3, 45) to carry an engine core (1) in use and
suspender nmenbers (43) for securing the platformto an engine pylon (31) in
use, the arrangenent characterised in that the suspender nenbers (43) have
spaced nounting (4, 5) positions and the conveyor 10 path defines a

transl ation range for the dolly carrier to ensure when an engine is secured
to the carrier as a



conbi nati on that conbination has a centre of gravity between a spacing (48)
bet ween the nounting positions. 2. An arrangenent as clainmed in claiml
wherein the 15 conveyor path conprises a rail or rails (21). 3. An
arrangenment as clainmed in claiml or claim2 wherein the conveyor path
includes rollers (22) to facilitate novement by the dolly carrier along the
conveyor path. 20 4. An arrangenent as clainmed in any of clains 1, 2 or 3
wherein the d&}3¥arrier is captured on the conveyor path. 5. An
arrangenment as clained in any preceding claim1 wherein the dolly carrier
conprises a cage to engage and retain engine core in use. 25 6. An
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in any precedPd aicwhaPei ANFRBS cot e SiTYERS &Rd/ bPEdotf YT E&FridF Iave
a lock (18) demtsiecitrion el giatve tomlbinatidéw ehal okherentzZe Awmfar rargenmnt

as ot aimed |1 A Bt eredlng: €} AL B) WSLE e A S 6AN RS 290001 10, the
2 An arrangement as claimed in c¢laim 1 wherein the

15 conveyor path comprises a rail or rails (21).

3. An arrangement as claimed in claim 1 or claim 2
wherein the conveyor path includes rollers (22) to
facilitate movement by the dolly carrier along the conveyor
path.

20 4. An arrangement as claimed in any of claims 1, 2 or 3
wherein the dolly carrier is captured on the conveyor path.
5. An arrangement as claimed in any preceding claim 1
wherein the dolly carrier comprises a cage to engage and
retain engine core in use.

25 6. An arrangement as claimed in any preceding claim
wherein the suspender members are arranged to hang
vertically towards the platform from cross beams (41, 42)
secured in use to the pylon.

7. An arrangement as claimed in any preceding claim

30 wherein the suspender members are adjustable or altering
platform and therefore conveyor path position relative to
an engine in use.

8. An arrangement as claimed in any preceding claim
wherein the platform has couplings to secure the

35 arrangement to an engine in use by alignment with the
conveyor path.

9. An arrangement as c¢laimed in any preceding claim
wherein the conveyor path and/or dolly carrier can be

driven on the conveyor path.



10 alter the centre of gravity of the conbination of an engine in use
secured upon a platform 13. An arrangenent as clainmed in any preceding
claim wherein the suspender nenbers have an adjustable length in order to
allow the platformto be lowered or lifted S 15 required in order to
renove the engine. 14. An arrangenent as H’ai med in any preceding claim

wherein the platfopm 'a&@a&a@,%&e%anésf OL1APMEREN n O -1 AN | REhd 8  the

transport container. 15. nmet hod of _renoving an engine core_froma gas
turbine 20 &SRFVIRYOR h@a#@t haadé@ﬁprql%m; SF3Eiaty §atengPnedEbyenpypy a

renoval of exrarnal Bapews.tHh&drebhothyadianaGlierpsetoRy redldtac ngoarLRMNQi ne
core renoval franme arrangenent as clainmed in any of clains 1 to 15 above by

securing the t§’1.?srpvender menbers (43) to a pylon (31) upon which the 25
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path (21) upon which a dol I’y carrier 45) is secu
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position rel aitnl vueset osetchuere autgoor{ n; u oant oher conveyor path.
13. An arrangement as claimed in any preceding claim
wherein the suspender members have an adjustable length in
order to allow the platform to be lowered or lifted as
15 required in order to remove the engine.
14. An arrangement as claimed in any preceding claim
wherein the platform includes means for movement or
anchoring in a transport container.
15. A method of removing an engine core from a gas turbine
20 engine, the method comprising exposing an engine core by
removal of external panels, the method characterised by
attaching an engine core removal frame arrangement as
claimed in any of claims 1 to 15 above by securing the
suspender members (43) to a pylon (31) upon which the
25 engine is mounted, associating the engine with the platform
(2) wusing the dolly carrier (3, 45), moving the dolly
carrier along the conveyor path and lowering the dolly
carrier with the engine for appropriate transportation.
16. An engine removal frame for a gas turbine engine, the
30 stand comprising a platform (2), the stand characterised by
defining a conveyor path (21) upon which a dolly carrier
(3, 45) 1s secured by a lock (18), the dolly carrier
including mountings (4, 5; 46, 7) for association with an
engine core (1) in use and the lock ensuring retention of
35 carrier position relative to the platform upon the conveyor
path.





