
HIGH SPEED ROTOR AND METHOD OF REFURBISHMENT Technical Field This invention
relates to rotors for use in 5  electrical generators and more particularly
to a method of removing the rotor encasement for refurbishment of the
rotor. Background Art To enhance the structural integrity of a rotor 10
and provide a structure suitable for high speed operation, the rotor core
assembly is generally encased by a rigid, protective can. The can, which
conforms to the peripheral surface of the core, is generally inter- ference
fit with the core and joined as by welding. 15             The principal
drawback with this particular construction is that the can becomes a
permanent part of the rotor assembly and cannot be removed without damaging
other parts of the rotor. Any minor defect in any portion of the rotor
contained by the can renders the entire 20   structure unusable.  Rotor
refurbishment is thus precluded and potentially reusable components of the
rotor may be disposed of before their useful life is completed. The present
invention is directed to overcoming 25  the above problem. Description of
the Invention The present invention resides in the provision of annular
and/or axial reliefs in the core of a rotor typically having an overall
cylindrical configuration. A 30  cylindrical can is disposed over the core
and overlies   



2 the reliefs and is welded or otherwise suitably affixed to the core.
Removal of the can is accomplished by cutting the can along the reliefs
with the reliefs permitting 5 extension of a cutting edge entirely through
the can without contacting the core. A removable section is thus defined in
the can, permitting access to the core. The remainder of the can is
removable by a conventional machining operation. 10             In a highly
preferred form, axially spaced, annular reliefs are provided in the rotor
assembly and are joined by at least two axially extending reliefs. The can
is cut along the extent of the reliefs to define at least two readily
separable access sections. 15             By facilitating removal of the
can from the core assembly, reworking of the rotor elements is made
possible and the useful life of the rotor thereby pro- longed.  Further,
neither the structural integrity nor the effectiveness of the rotor are
compromised. 20  Brief Description of the Drawings Fig. 1 is a perspective
view of a rotor in- corporating a cylindrical protective can and embodying
the invention; Fig. 2 is a sectional view of the rotor taken 25  along line
2-2 of Fig. 1 and illustrating spaced annular reliefs according to the
invention; Fig. 3 is a sectional view of the rotor taken along line 3-3 of
Fig. 2 and illustrating axial reliefs according to the inventions 



30            Fig. 4 is a perspective view of the rotor in Fig. 1 with the
can cut along the axial and annular reliefs;    3 Fig. 5 is an exploded
perspective view of the rotor in Fig. 4 with the can separated from the
rotor core. Best Mode For Carrying Out the Invention 5            An
assembled rotor 10 incorporating a cylin- drical can 12 is illustrated in
Fig. 1 and is exemplary of a structure with which the invention is
operable.  The basic rotor structure is shown clearly in Fig. 2 and
comprises generally a main core 14, core winding end turn 10  supports 16,
18 mounted at the axial ends of the core 14 and end shaft fittings 20, 22
mounted in turn to the end supports.  The core subassembly, to include the
core 14, end supports 16, 18 and end shaft fittings 20, 22 is held together
by axially extending long and short bolts, 15  respectively 24 and 26. The
arrangement of elements illustrated facili- tates sequential buildup from
the core 14. The short bolts 26 extend from opposite ends of the end
supports, threadably into the core 14.  Each short bolt 26 extends 20
through its respective end support 16, 18, entirely through the core 14 and
into the opposite end support 16, 18 so as to prevent relative rotational
movement between the end turn supports and the core.  With the end sup-
ports and core united, the end shaft fittings 20, 22 are 



25  mated with the ends of the end supports 16, 18.  At least two long
bolts 24 extend axially and oppositely with each bolt 24 extending through
it  respective end shaft fitting 20, 22, the adjacent end turn support 16,
18, through the core 14 and through the spaced end turn 30 support and into
the opposite end shaft fitting. The bolts 24, 26 and receiving bores 27 are
machined to close tolerances.  The bolts are precision    4 ground, high
strength, high permeability bolts which become part of the final assembly.
As a result, the air gaps are minimal as is the disruption of the magnetic
field from the connecting bolts. 5             To accommodate field
windings, oppositely opening recesses 28 (Figs. 3 and 5) are provided
within each of which an axially extending M-shaped wedge 30 is inserted.
The wedge at each side of the core 14 defines, in conjunction with the core
14, spaced passageways 32 10  which accommodate the field windings 33.  The
outer surface 34 of the wedge 30 is contoured to define with the peripheral
surface 35 of the core 14 a substantially cylindrical shape.  The core and
wedges may be machined after assembly to achieve the desired tolerances. 15
After completion of the core subassembly, the can 12 is assembled. The can
12 has an axial extent sufficient to overlap a portion of each end shaft
fitting 20, 22. Preferably, the free edges 36 of the can 12 will mate
flushly at one end with a shoulder 38 defined by a 



20  stepped arrangement on the one end shaft fitting 22 and an oppositely
and axially facing edge 40 formed by an annular ring 42 integral with the
end shaft fitting 20 and coaxially aligned with the rotational axis of the
rotor. The can is welded as at 37 adjacent its edges 36 2S  with the
annular ring 42 and the outer rim 44 defining the shoulder 38 to fix the
can 12. To assure a precision weld, an annular weld relief 43 is formed in
the ring 42 and rim 44. The invention resides in part in the provision 30
of an annular relief 48 in each of the end turn supports 16, 18 about the
entire periphery thereof.  The cross-section of each relief, as seen in
Fig. 2, is preferably square or rectangular but may take any other
desired configuration and may vary depending on the particular cutting tool
contemplated. To complement the annular reliefs 48, longitudinally
extending reliefs 50 are defined between the wedges 30 and the core 14 as
seen most clearly in Figs. 3-5 and extend uninterrupted between the end
shaft fittings 20, 22.  The core 14 takes a substantially I shape with the
cross bars 52 of the I defined by the oppositely opening recesses 28.  The
spacing between the 10  outer legs 54 of each wedge 30 is slightly less
than the distance between the flat surfaces 56 under each cross bar 52.
The reliefs 50 are defined by the gap between the legs 54 and the cross
bars 52.  Preferably, each wedge 30 is contoured to be centered in its
respective 



15  recess 28 so that two separate reliefs 50 are defined by each wedge for
the reasons advanced below.  The wedges 30 are joined with the core 14 in
conventional manner. Removal of the can 12 from the rotor sub- assembly is
accomplished by cutting through the can along 20  the extent of the annular
and axial reliefs.  The edge of the cutting tool, which is conventional,
pierces the can and extends into the reliefs.  The cutting edge will not
contact any of the wedge, core or end turn supports.  The preferred pattern
of cuts is shown clearly in Fig. 4. 25  Once this is accomplished, a
plurality of access sections 58 are formed.  The access sections all extend
through an arc less than [err] so that the sections are readily separable
from the core subassembly without having to deform the same.  The location
of the annular cuts is 30  chosen to be spaced axially inwardly toward the
center of the core from the point of welds 37 so that the welds 37 will not
inhibit removal of any of the sections 58.  With the section 58 removed,
disassembly of the core    6 subassembly may take place and all components,
other than the end shaft fittings 20, 22 are ready for replacement or
re-use, as the case may be. To enable reuse of the end shaft fittings 20,
22, 5  the remaining can fragments and weld material is removed from the
end shaft fittings by machining. Because the end shaft fittings are
cylindrical and coaxially aligned with the rotational axis of the rotor,
machining of the 



weld material can be easily accomplished. With the can 10  removed,
refurbishment or repair of the rotor can proceed.  After reworking, a new
can may be reattached to the core subassembly.    C    L     M    S * -7-
CLAIMS: 1.   A method of opening a protective can encasing a core
subassembly  of  a  rotor  of  an  electrical  generator. comprising the
steps of: 5       cutting the can along lines immediately over reliefs in
an outer surface of the core subassembly to define at least one access
section. the reliefs permitting extension of a cutting means entirely
through the can and accommodating the cutting means so that the cutting
means does not damage 10  the core subassembly. and removing the access
section or sections to expose the core  subassembly  so  that  the core
subassembly can be repaired or refurbished. 15  2.     A method according
to claim 1, wherein the core subassembly is substantially cylindrical. the
can is welded onto the core subassembly adjacent the axial ends thereof.
and the reliefs comprise a pair of annular reliefs extending around the
circular outer periphery of the core 20 subassembly spaced axially inwardly
towards each other from the axial ends thereof, and at least two axially
extending reliefs extending without interruption between the annular
reliefs,  and wherein the can is cut along all such reliefs 



to define the access section or sections. 25 3.     A method according to
claim 2, wherein the core subassembly has an axial recess therein in which
is located a wedge a wedge which accommodates field windings of the rotor.
and  axially  extending  walls  of  the  recess  in 30  conjunction  with
the  wedge  define  a  pair  of  the longitudinally extending reliefs. 4.
A method according to claim S. wherein the core    *    C    L  M   S
subassembly has a pair of diametrically opposite axial recesses therein.
each of which locates a similar wedge accommodating field windings. each
wedge defining in conjunction with the walls of its associated recess a
pair 5   of longitudinally extending reliefs so that cutting of the can
along the reliefs divides the can into at least four access sections. S.
A method according to any preceding claim. including 10  the step of
machining away the remaining portions of the can after removal of the
access section. 6.   A rotor for an electrical generator. comprising a core
subassembly and a cylindrical can disposed around and fixed 15 to the core
subassembly. wherein: at least one annular relief is formed in the outer
surface of the core subassembly. and at least one axially extending relief
is formed in the outer surface of the core subassembly. intersecting the 20
annular relief or reliefs. 



the reliefs permitting a cutting means to extend entirely through the can,
and accommodating the cutting means so that the cutting means will not
damage the core subassembly. 25      whereby the  can can be separated into
access sections removable from the core subassembly to expose the core
subassembly so that the core subassembly can be reworked or refurbished. 30
7.     A  rotor according  to claim 6. wherein the core subassembly
comprises a core and an end turn support at one axial end or at each axial
end of the core. and the annular relief is provided in the or each end turn
support.    - 9- 8.    A rotor according to claim 7 wherein an end shaft
fitting is attached to the or each end turn support, and the can is welded
to the or each end shaft fitting. 5   9.   A rotor according to any of
claims 6 to S. wherein the core has formed therein at least one axial
recess  housing a wedge which accommodates field windings. and the wedge or
wedges in conjunction with one or more longitudinal walls of  the  axial
recess  define  the  one  or  more  axially 10  extending reliefs.    


