H GH SPEED ROTOR AND METHOD OF REFURBI SHMVENT Techni eal Field Thi s_i nyention
relates to rotors for use‘in 5 electrical generators and nore pagsli@hrb @
to a nethod of renoving the rotor encasenent for refurbishnment of the '

r ot or-.."Bacund Art To enhance the structural integrity of a rotor 10

“and proVige @)structure. suitable for hi'gh spged operation, the rotor core
assenbly i\s\‘ggnerally encased by a rigid, protective can. The can, which A
coriforns to~the peripheral: surface of the core, is.generally inter- ference s
fit with the core and jOIned as by welding. 15 = The princi pa
drawback with this paBIGHISREED ROTORtAND METHOD! OFh®REFURBEISHMENT a

pernmanent part of the rotor assenbly and cannot be renoved w thout damagi ng -
other parts of the rotor. Any minor defect in any portion of the rotor

contai ned by the can renders the entire 20 structure unusable. Rotor

refurbi shment i selBis Jane@Fsdefl and potentially reusabl e conponents of the
rotor may be dlspUSEtLU#‘bé?Ure their useful life is conpleted. The present
inyention is directed to ShddavRptionrelatesctyr sotons HEaugr iom of

the Inventign Thgepreseall iguthivd @ird cthdlofore bB?tEE:%‘i'a%‘l & 2t
and/or axial reliefs in.,the core of a rotor glca havi g an overa

cylindrical conPEgBPRPVIRY rQSH¥rﬁH?%§FmE & f?rdFGE&QQ}ﬁﬁﬂﬁnﬁrﬁﬁcbh%

and overlies - 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 f;t with the core and joined as by welding.
15 The prznc;pal drawback with this particular
' construction is that the can becomes a permanent part of
the :otor.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 componente of the
~ rotor may ke d;sposed of before their useful life is
comple*ed._
The present invention is dzrected to overcomlng-
25 the above problem.

Descrlgtzon of the Invention

_ The present invention reszdes in the provision

= of annular and/or axial rel;efs in the core of a rotor
typically having an overall cylindrical confzguration. A

30 cylindrical can is disposed over the core and overlies



2 the reliefs and is wel ded or otherw se suitably afflxed to the core.
Renoval of the can is acconpllshed by cutting the can along the reliefs _
with the reliefs permitting 5 extension of a cutting edge entirely.thfpugh
t he caﬁf%nthout contacting the core. A renobvable section is thus de‘ﬁ%gg in
-the ca permitting access to the coré. The2renmmi nder of the can is
renovabl e by a conventional machi ni ng operation. 10 In a highly
preferred form ‘axially spaced, annular reliefs are provided in the rotor
assenbly and are joined b | east t axially extending,reliefs. .The can
is cut along tkBeekedies é%/aﬂ‘?e ir’lal‘ﬁeelf‘ie\oq &ﬂ&?‘%ﬂ%#ﬁ&?%&&% é%(fi"l"fd -
separabl e accegs the! core. 15 - - By facilitating renoval of the
can fromthe core assenb o] '

possi bl e and the useful Wﬁﬁ)t# %ﬁo <ng?h"'ér e%géoﬁ%fﬁgggeéi' ]@q&tjﬁgr

nei ther the stthet cral alonggthey rediafe vettlectheem&éess pRImidtingr e
compr om ses 2QxtBhis3bnDoFCd Mty %ﬁ'el Ftﬁroﬁghs the 2 ective

view of -a Potor in- corporating a c ca prot ctive éan and odyi ng
t he i nventi on; Witjoug contastdng tdie \ﬁ%ﬁﬁof A xepgyable gestion. d-lsmﬁ“-ﬁ ne

2-2 of Fig. 1 aaéihbhuahr %ﬁiﬂ@a&pﬁ%&ﬂ&ﬁ. aed:ee&swceaedcwet.o tm

I nvention; Fig nal vi ew of the rotoy taken al on -3 of
Flo. 2 and |11 ESBRAPAAS B A4 SAR. AR ZARTIRNGe  BY: AoEPRyEREIGRE

machining operation.
o 10 - In a highly preferred form, axially spaced,
A 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 sepa:ablé access sections.

1s 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 _
' ‘Pig. 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 albnq line 2-2 of Fig. 1 and illustrating spaced annular
reliefs according to the invention;

Pig. 3 is a sectional vieﬁ of the rotor taken
along line 3-3 of Fig. 2 and illustrating axial reliefs
according to the invention;

30 " Pig. 4 is a perspective view of the rotor in
Fig. 1 with the can cut along the axial and annular
reliefs; '

.\\/.



30 Fig. 4 is a perspective V|em10f .the rotor in Fig. 1 with the
can cut along the axial and annul ar reliefs; 3 Fig. 5 is an expl oded

per spectix=\view of the rotor in Fig. 4 wi th the can separated fromthe :
rotor cqf §=fBest Mode For Carrying Qut the Invention 5 An
-diro or 10 incorporating a cylin- drical can 12 is illustrated in
¢1s exenplary of a structure wgh which the invention is -
operable The basi.c rotor structure is shown clearly in Fig. 2 and A
conprises generally a main core 14, core winding end turn 10 supports 16,
18 nmounted at ‘the axial ends of the core 14 and end shaft fittings 20, 22

nmounted in turn to.the rigl Siphorans. exphededr pesspectdve Wwiew oficthele the
core 14, end supports 6, 1 e S t obl t oget her
by axially efCHTH Af I%ﬁg‘-aﬁﬁ%f?gﬁo{g%, s%gsErhgggeg};O\ﬁ%HéM% 26. The

arrangenent'@bnd£ﬂmﬁns il lustrated facili- tates sequential buildup. from
tthe core 14. The short bolts 26 extend from opposite ends of .the end
supports, threadably into the core 14. ch_short ,bolt 26 extends 20
shrough its ésﬂﬁaHSQELESELSﬁﬁﬂﬁHEE@L-JE,—QEE&E&S#&&Wough the core 14 and

into the %DDOSI te end ApnssensledSrotoes 100 incorpurating iaecybinti onal
novenent

ports and co %EﬁbpgﬁFnSH%qéidfgﬁgfﬁt F??d bh%E@P ;Zaggtikt$§éﬁgfa§yp-

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 ' iJ
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 co:e'sﬁbassemhly, 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 zllustrated facili-
tates sequential buildup from the core 14. The short
bolts 26 extend from epposite ends of the end supports,
threadably into the core 14. Each short bolt 26 extends
20 through its :espective end. support 16, 18, entzrely
through the core 14 and into the opposite end support 16,
18 so_és 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 its respective end shaft
fitting 20, 22, the adjacent end turn support 16, 18,
_ th:ough the core 14 and through the spaced end turn
30 support and into the oppos;te end shaft fitting.
The bolts 24, 26 and receiving bores 27 are
machined to close tolerances. The bolts are precision




25 mated with the ends of the end supports 16, 18. At |east two |ong

bolts 24 extend axially and oppositely with each bolt 24 extending through

ist" 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 ang-ii

. the opgosite end shaft fitting. The bolts 24, 26 and receiving bores/ P/
machi ned to close tol erances. . The bolts are precision 4 ground,

strength, high perneability bolts which becone part of the final ass€

y.
As a result, the air gaps.are_ninimal ,as.is the di syuption, of the pagnetic
(T erd from i nedEaRRBer PRGN SEEandsh, Nioh pecmeabiLiby,RALes Vhich o -
Wi nﬂi ngs, ﬁpp?b'eedn; parti of thecfinal’asgendsi hysdmd{»)rg%elﬁu ow:hded,ié-
~within each o L C n ' y ngi,n shaped wedge i S_tnserted.
. The wedge at é%%€£3|ﬁ§ %géﬁﬁ§&c8§§3%4qﬁﬁgAﬁﬁf“éﬁ%%ﬂnﬁ ntR® R2FReRifhe core
- 14, spaced pasfigltdafrom2the cannectingobodts.e the field w ndings 33. The

outer surfgce 34 of the ggdgecggmbaa§gp@@grqﬁJéréggéggHﬁ%égsigﬁlgeriphera

~surface 35 of the core 14 a substantially cylindrica . e’core and
" wedges may be M@d’ﬁ??é?easgénﬁf}% aciand/ &) areieroeided| withins. 15

After conpl etieaclpfof hehichcanuariadh! vx i@ ivd) Mshfped Seedged30Thg can
12 has an axi g{n%%?%? suéﬁ&ckeat totoverl ap or |tn of . each egd s_hgfst
fitting 20, 22 abl §22{ KBAPR At 835k 8ids qf the Fqze ¢ dafiaes,
flushly at ondirersbnjusctichowitiar the ceirendd byspaced 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 machinecd
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 portioh of each end shaft fitting
20, 22. Preferably, the free edges 36 of the can 12 will
mate flushly at dne”end with a shoulder 38 defined by a
20 stepped a::angement 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 édges 36
25 _w&th the annular':inq 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. | | o - |
| The invention resides in part in'the_prcvision
30 of an annular relief 48 in each of the end turn supports
16, 18 about the entire periphery fhg:éof. The
~  cross-section of each relief, as seen in Fig. 2,-is
'preferably square or rectangular but may take any other




stepped arrangement on the one end shaft fittjng 22 and an opp05|tely
igd aX|gPIy faC|ng edge 40 formed by ‘an annular ring 42 integral with the
end-shaft fitting 20 and coaxially aligned with the rotational axis of the ?
he .can is wel ded as at 37 adjacent its edges 36 2S with t he :
‘ rim44 definipng the shoulder 38 to fix the
_ an annugar weld relief 43 is formed in_ ~
¥ 42 and rim44. 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 periphegygibgieebnsi i iy “arif Lhd %rfmdgpéﬁlﬁﬁf off sz ' "

Fig. 2, is prefer uar rect angu

desi r ed conflgBFHFiSH agd°H§$3HQQFQR$MQQQ¢EFE¢Bth@-part|cular cutting too
contenpl ated. To conpl emel cobplatue et | dtg1 8, régﬂﬂf uggnally

core.1l4 as
ceen most ol eafPyoFRuAgaliy gx%sa: e ke LEnd 50 are dngined, berwased
shaft fittgngsth® wedgesTRO ande the tovew % %Ssééﬁélxlﬂﬁs! blggggs ‘3!' h tTEg
C e o et nectLgh Loy “Shin Skt W SR o HEGULRe Eheg and hass
than the dist a#k%th%éﬂ.tﬂa-f | &'h%mdne:dsﬁ Stakesica mhtanesamqr 152.
The reliefs SOaige d@itﬁeéhEYcEB‘ssQ%Q:J%Et#ed’f L6 | PO pln @RI G RET 0SS
bar s 52. Pr el S, Ytef o en ge %%c;§s§2“£%¥ The)seacin between the
respective  OPPOS pening P 9 o
10 ' outer legs 54 of each wedge 30 is slightly less than the W,
 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-
'essembly 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 180° so that the sections are readily
separable from the core subassembly without having to
deform the same. The 1ocation of the annular cuts is
°3o 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, disassemhly of the core




15 recess 28 so that two separate reli efs 50 are defined by each wedge for
t he reasons advanced bel ow. The wedgés 30 are joined with the core 14 in
conventi onal manner. Renobval of the can 12 fromthe rotor sub- assenahly is
accorrpl i shed by cutting through the can al ong 20 the extent of
and axiél~reliefs. The edge of the cutting®tool, which is convg
pirerces the can and extends into the reliefs. The cutting edge™w
Ccentact any of the Wedge core or end turn supports. The preferred pattern
of cuts is shown,clearl n Fig..4 - Once.this s _acco

plurality of aSNbass §§E%S1yo%ﬂ’5%‘aoﬁ% ﬁ?%fndﬁgiaseﬁ'??n?é' 'or?:,tq’aﬂq Harnd
through an arcthes endhahafs fituingst2Q he22ecatreoreadye foradielpl avurritd| e

fromthe core sg,b@gs,%r‘gél a‘ﬁ tgwt {W l“gt def ormthe sane. The |ocation
b

of the annul ar cuts is chosen aced axially |nwardly toward the

center of the core EPOM%)&Q“SQ)WM% end sshafitit fn.nszmrsdgtm 24/ not

i nhi bi t resovaknaf réﬂriiﬁfin‘d”'%aiﬁ%t N&theiaemaeshgfi i%
conponents

di sassenbly of _the as t ake, pl ace an

other than thefERR gﬁ&f eng tsll'ﬁ% ‘Z’CF"’%%B%Y Sﬂgreppm

r2 g- u;e, ﬁs t heendsshafy ifdttinganaie &}elﬁaﬁﬁiciheaﬂddcébﬁﬁhlfl f rﬂﬁaeﬁ?
the re ng,ca mat er i s rom.t he

end shaft fi t'?ra%gh g‘hg Q°&f‘%% é'g%%em% R P ﬂﬁfthFSf'PPr&g 8% the

cylindrical anv!el;éamﬂ&elrﬁ.ad-l icamederiedsille actompbishedyi sWakht khe s |

machining;@f tPgmoved, refurbishment or repair of the rotor can

o . proceed. After rework:.ng, a new can may be reattached to
' the core subassembly.



wel d material can be ea5|ly acconpllshed Wth the can 10 renoved,
refurbi shment or repair of the rotor can proceed. After remorking a new
.reattached to the core subassenbly. C L S* -7-
A nmet hod of opening a protective can encasimyg a core
of a rotor of .an electrical ¢ g the

3 cutting the can along lines i nr%ﬂlmmllulmmugjtefs in
an outer surface of the core subassenbly to definesat cl eas )
section. the reliefs pernmitting extensienmof a cutting neans entirely
t hrough the can and acconmpdating the cutting neans so that the cutting
nmeans does ﬁggﬁﬂghage 10 the core subassenbly. and renoving the access
section or gecti oAsmethedp@f dpening ca pubaecedtmy cago endaging ha core
subassenbly ir O I th |ng
to claiml1, q@&%%e% cgge subgéés&r’;%l y |s sE‘bst?ealrﬁ?% *Aei]%y ?ﬁ ralegglbg
can is wel dwmistnge the stepm@fibl y adj acent the axial- ends thereof.
and tlhe g el 'tefs g ke F@dﬂ ﬁoﬁ@%iﬁésrmmedswayndveﬁ ﬁéiﬁﬂédst T " |
circul ar outer peri ore suhasse ac xia rdly
t owar ds. eacl@‘bt%ﬁ Ql-helf a&#e a#ch%rﬁ%‘? HRERS "&'P.%Y a€° gﬁE?nFV\B a%FﬁF
ext endi ng I’de@fﬁc@éﬁenée&@imt,hdﬁte i pekiefipt peumlitl:\mgn extension aof a .
reliefs, andy rgeI Behl Cé}&ifef}'t tﬁ&gﬂghaléhéuﬁgn Arié Sccommodating

the cutting means so that the cutting means does not damage

10 the core subassenbly. and \J

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 s
to define the access section or sections.

25 |
3. A method according to claim 2, vherein 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 t:_o. claim 3, wherein the core



to define the access section or sections. 25 3. A met hod according to
claim 2, wherein the corée subassenbly has an aX|aI recess therern in
i.s | ocated a wedge a wedge whi ch accomodat es the

and axially extending walls of the reces al"iumli g'[i" iIOI’l
t he- wedge~define a. pair of the longitudin y extem ng #el ST
A-rmet hod according to claimsS. wherein the core - S

sybassenbly has a pair of diametrically opposite axi al recesses therein.
each of which locates a simlar wedge acCo®nmodating field wi ndings. each

wedgeSdef I ][H lnsuba?ﬁgﬁbm cth@é\t vd g ﬁ;atifte wl ! aieﬁetiﬁsfan?f: ﬁéﬁdsl@ée%fal
air of 1 ongitudin en |n o fhat, cu

gl ong the rel F%gg BEPS quf)é"caﬁ ag¢ F‘é‘& i%‘a?tﬁﬁc@ssgggag*%swea%e
A net hod accoadcugmodahﬁggprédedﬂngwdnﬂingsrmlaﬂchg weédgehe deifdiminig in
_machi ning a ¥o£€ﬁn&€£8h”ﬂ%hp‘¥ﬁd gﬂﬁfﬂ éPeiFQ”aQEBEELaEQHD‘é%'ce%fs W' air

access section for a ectrica I SI ng core

subassenbPy 0§ dongitpdinadlyc extendingrel andthnxe@uiz;*»im ofe the e

subassenbl y. @Rgr ﬁ'lﬁngattﬁeeaﬁhQE!samWi%ed ethéf cah fiEBlat " 1eABtOUR r
surface of the core su and at | east one axially extending relief

is formed in ?ﬁﬁeﬁﬁtﬁ?cgg?FQCe of the core subassenbly i ntersecting the 20
annul ar relief or reliefs.

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: N
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 sdbassembiyu intersecting the
20 annular relief or reliefs,
the reliefs permitting a cutting means to extend
entirely through the can, and accommodating the cutting
" means 8o 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.



the reliefs permtting a cutting neans to extend entirely through the can, .

and accompundating the cutting neans so that.the cutti-hg—reans—wtiTot -
damage ore subassenbly. 25 "~ whereby the can.c ted into ¥
access ons renovabl e.fromthe core subassenbl wgiﬂﬁ E ore
subassexfky so that the core subassenbly can be r I shed. 30

7. A" rotor according to claim®6. wherein the core subassenbly .
conprises a core and an end turn support at one axial end or. at each axial _.g,

end of the- core and the annular relief-i8 provided in the or each end turn

support. ; 0 di ai i n d
fi ltoltol ng i s a%’t acheﬁ Etahr(ra %‘r%%géﬁﬂé (l%g «t:%ag{l} 7m%h ﬁt hrhe'?cgﬁal sé&aé
to the or editting shaf attiached, t¢ the or Aeﬁs orerulsctnmnguwoany @&nd

claim 6 to the VduH eigd wrasar&heﬁefetnedchhehal Bhaft! qaa;tti axi al
recess housing a wedge which accommodates field w ndings. the wedge or

wedges in conjunction with one or nore |ongitudi nal ~wal | s of the axial
recess sglefige therotow actordtng texanyl g£l8ladmsesditog 8.cwh¥rein the

core has formed therein at least one axial recess housing

a wedge ;vhich 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. | | |
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