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(57) Abstract

A salient pole rotor (10) for use with a generator or other electrical apparatus, including a solid core (12) extending
lengthwise of the rotor and through the axis of rotation thereof. The core provides an unimpeded magnetic flux path
through the axis of the rotor. A pair of end shafts (30) are provided with end plates (32) at opposite ends of the core. A pair
of wedges (38) of non-magnetic material are axially disposed in grooves (24) on opposite sides of the rotor core. The

wedges extend axially beyond each core end and are secured in co plementary grooves (36) on opposite sides of the end
plates. ’
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SALIENT POLE ROTOR

Description

Field Of The Invention

This invention generally relates to electrical
apparatus and particularly to a salient pole rotor for
use with a generator or other electrical machine.

Background Of The Invention

In electrical apparatus, such as a two salient
pole synchronous generator rotor, a stator having an A.C.
winding is arranged to provide a pulsating or rotating
multi-pole magnetic field, and a rotor is provided with
an electrical winding in which magnetic material is ar-
ranged so that when in one position relative to the mag-
netic field provided by the stator winding, termed the
direct axis position, a low reluctance path is provided
for magnetic flux from the stator, while when the rotor
is 90° electrical relative to this position, termed the
quadrature axis position, a path of high reluctance to
magnetic flux from the stator is provided. 1In most forms
of reluctance motors, two salient poles are provided but,
in general, the rotor is provided with salient pole sec-
tions equal in number to the number of poles of the stat-
or magnetic field.

Conventionally, a rotor core and winding assem-
bly is positioned between a pair of end shafts and/or end
plates which connect the rotor in driving relationship
with other components of the electrical apparatus. The
rotor core is connected to the end shafts and/or end
plates by some structural means for transmitting torque
thereto. Frequently, the structural means comprises a
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torque tube or shaft extending generally axially through
the rotor core. The torque tube or shaft for supporting
the rotor structure extends between the end plates or may
comprise an extension of the end shaft means itself.

This type of structural support is adequate in relatively
low power electrical apparatus. However, it creates a
critical magnetic flux path problem by impeding the flux
path through the axis of the rotor. In high power elec-
trical apparatus where a highly saturated magnetic field
is required, it is most often necessary to provide an
unimpeded magnetic flux path through the axis of the
rotor. This is particularly true when the core is fabri-
cated of laminations which cannot be used as structural
or torque transmitting components. This problem can be
understood when designing generators, for ihstance, in
the 30-90 KVA range.

Some electrical apparatus such as generators
employ a "can" for retaining cooling oil about the rotor
components and retaining lamination of the rotor core.
Atteﬁpts have been made to employ fhe can itself as the
structural component or frameworkrfor the rotor extending

between the end plates thereof. However, with high power

“or highly saturated generators, for instance, the can

must be relatively thick and thereby creates an ineffi-
cient air gap between the rotor core and the armature
core.

This invention is directed to providing a new
and improved rotor construction which employs novel
structural support means between the end shafts of the

rotor and which obviates the problems described above.

~Summary Of The Invention

An object, therefore, of the invention is to
provide a rotor structure having unique support means

)
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providing an unimpeded magnetic flux path through the
axis of the rotor.

In the exemplary embodiment of the invention, a
two salient pole rotor is disclosed for use with a gener-
ator or other electrical apparatus. A solid core extends
lengthwise of the rotor and through the axis of rotation
thereof to provide an unimpeded magnetic flux path
through the axis of the rotor. The core has a pair of
diametrically disposed, axially extending grooves along
the peripheral length thereof. A pair of end shaft means
including end plate means have complementary groove means
in line with the grooves in the core. A pair of struc-
tural support wedge members extend lengthwise of the
rotor, radially spaced from the axis thereof, and dis-
posed in the grooves in the core and the groove means in
the end plate means.

The core is of laminated construction to pro-
vide a highly saturated magnetic field. The wedge mem-
bers are secured in the groove means of the end plate
means by welding.

The rotor includes end support means secured to
opposite ends of the laminations between the core and the
end plate means to control sgquareness of the core to the
outside diameter of the rotor. The end support means
include groove means for accommodating the wedge members.
The end plate means and the end support means are gener-
ally disc-shaped and of substantially equal diameters to
provide cylindrical bounds for the rotor. The depth of
the groove means in the plate means and in the end sup-
port means, and the thickness and outer surface configur-
ation of the wedge members are such that the outside
surface of the wedge members form a continuation of the

circular periphery of the end plate means.
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A cylindrical "can" is positioned about the
rotor extending between the end plate means. The can is
relatively thin and minimizes the ‘air gap between the
rotor éore and the stator armature because the can does
not comprise a structural or torque transmitting compo-
nent of the rotor.

Other objects, features and advantages of the
invention will be apparent from the following description
taken in conjunction with the accompanying drawings.

Description Of The Drawings

The features of this invention which are be-
lieved to be novel are set forth with particularity in
the appended claims. The invention, together with its
objects and the advantages thereof, may be best under-
stood by reference to the following description taken in
conjunction with the accompanying drawings, in which like
reference numerals identify like elements in the figures
and in which: _

FIGURE 1 is a perspective view of the rotor
core and end supports for the rotor of this invention;

FIGURE 2 is a perspective view of the rotor in
assembled condition, exéept for an exploded illustration
of the supporting wedge members of the rotor;

FIGURE 3 is a view similar to that of'Figure 2,
with the wedge members secured in assembly;

FIGURE 4 is a perspective view similar to that
of Figure 3, with a can in assembled condition surround-
ing the major rotor components; and

FIGURES 5-7 are views similar to that of Fig-—
ures 1-3 of an alternate form of the invention.
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Detailed Description Of
The Preferred Embodiment

Referring to the drawings in greater detail,
the rotor of this invention is illustrated in the form of
a two salient pole rotor for use with a generator or
other electrical apparatus. The completed rotor assem-
bly, generally designated 10, is illustrated in final
assembled condition in Figure 4. Referring to Figure 1,
the rotor includes a solid core, generally designated 12,
which has a central core body portion 14 and two integral
pole sections 16 diametrically opposed to each other to
form the North and South poles of the salient pole rotor
core.

It immediately should be pointed out that the
invention is particularly adapted for use as a high power
or highly saturated magnetic device. Consequently, core
12, including central body portion 14 and pole sections
16,18 are fabricated of laminations bonded together, and
the term "solid" core is used herein and the claims here-
of as contemplating a core having an unimpeded magnetic
flux path through the axis of the rotor.

End support members 20 are provided at opposite
ends of core 12 whereby the axially outer faces thereof
can be machined to control the squareness of the core to
the outside diameter of the rotor. Bores 22 are provided
through end support members 20 and the pole sections
16,18 of laminated core 12 for receiving threaded rods to
hold the components in assembly, as described hereinaf-
ter.

It can be seen in Figure 1 that laminated core
12 is formed with a pair of diametrically disposed, axi-
ally extending grooves 24 along the outer peripheral
length thereof. End support members 20 actually comprise
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sections of disc-shaped membérs defining groové means 26
in line with grooves 24 of core 12. Rotor windings 28
are wound about central core section 14 within grooves 24
of the core and groove means 26 defined by end support
sections 20.

Referring to Figure 2, end shaft means, general-
ly designated 30, are provided at opposite ends of rotor
12 and end support sections 20. End shaft means 30 may
include a shaft and spline section 31 at one end of the
rotor as well as a bearing that is not shown but the
location of which is indicated generally at 30a and an
end shaft 34 which will have fitted thereon a bearing
(not shown) at the other end of the rotor. Each end
shaft means 30 includes an end plate 32. It should be
understood herein that the use of the term "shaft means"
is used in contemplation of rotor assemblies wherein the
actual end shaft sections or end bearings may be separate

from the end plates themselves. Other power transmitting

components are known to be coupled to end plate means,

such as end plates 32 in a rotor assembly.

Each end plate 32 is provided with groove means
36 in line with grooves 24 of core 12 and groove means 26
between core end support sections 20. These grooves and
groove means receive and position a pair of structural
support wedge members 38 which extend lengthwise of the
rotor, radially spaced from the axis thereof. Each wedge
member 38 has bores 40 for'receiving threaded bolts 42
which extend through apertures 44 in central core section
14 and which are threaded into the opposite wedge member
to hold the wedge members in position within the groove
means 24,26,36. Figure 2 also shows axial holes 46 in
end plates 32 in line with bores 22 (Fig. 1) in core end
support sections 20 for receiving rods 48 which are
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threaded into the opposite end plate to hold the Compo=-
nents in axial assembly. Each wedge member 38 has a pair
of elongated recesses 49 on the inside thereof for accom-
modating windings 28,

Figure 3 shows wedge members 38 positioned
within grooves 24 in core 12, groove means 26 in end
support sections 20 and groove means 36 in end plates 32
of the end shaft means 30. It can be seen in Figures 2
and 3 that the outer surface of each wedge member 38 is
generally cylindrical. End plates 32 and end support
sections 20 are generally disc-shaped. The outer sur-
faces of the wedge members are circular to complement the
shape of the end plates and the end support sections, as
shown. When assembled, as shown, wedge members 38 are
permanently secured within the rotor assembly by welding,
as indicated generally at 50, to end plates 32.

Figure 4 shows the complete salient pole rotor
10 in final construction and includes a "can" 52 about
the rotor and extending between end plates 32. The can
is secured in sealed condition to the outer periphery of
end plates 32, and by a press fit, to the outer periphery
of rotor core 12 and end supports 20. The can is provid-
ed only for retaining cooling o0il within the rotor for
the core components and for retaining the lamination of
the rotor core. The can is thin and does not provide a
torque carrying function which is provided by wedge mem~
bers 38. Access means for the supply and/ withdrawal of
0il is provided, as conventional, but not shown.

Figures 5-7 show an alternate form of the in-
vention wherein wedge members 38A extend all the way
through end plates 32 to the outer faces thereof. Groove
means 36A, likewise, extend axially through the width of

the end plates for receiving the longer wedge members.
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Otherwise, like numerals have been appiied to like compo-
nents described in relation to the embodiment of Figures
1-3.

From the foregoing, it can be seen that a sali-
ent pole rotor has been provided with a novel support
structure which provides an unimpeded magnetic flux path
through the axis of the rotor. The support structure,
including wedge members 38, are confined within the outer
peripheral bounds of the core end support sections and
shaft end support means. The structure affords the use
of a relatively thin oil cover 52 which simply needs to
be secured in sealed position and, not being a structural
component of the rotor assembly, the thinness of the oil
cover minimizes the air gap between the rotor core 12 and
the stator armature.

It will be understood that the invention may be
embodied in other specific forms without departing from
the spirit or central characteristics thereof. The pres-

ent examples and embodiments, therefore, are to be consi-

‘dered in all respects as illustrative and not restric-

tive, and the invention is not to be limited to the de-

tails given herein.

{*
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CLAIMS
1. A salient pole rotor for use with a gener-
2 ator or other electric apparatus, comprising:

a solid core extending lengthwise of the rotor
4 and through an unimpeded magnetic flux path through the
axis of the rotor;
6 a pair of end shaft means at opposite ends of
the core; and
8 structural support means extending lengthwise
of the rotor, radially spaced from the axis thereof and

10 rigidly secured at opposite ends to the end shaft means.

2. The salient pole rotor of claim 1 wherein
2 said core comprises a two pole lamination.

3. The salient pole rotor of claim 1 wherein
2 said support means comprises at least one elongated wedge

member extending between and secured at opposite ends to
4 the end shaft means, and the core includes an axially

extending groove along the peripheral length thereof for

6 accommodating the wedge member.
4, The salient pole rotor of claim 3 wherein
2 said end shaft means each include end plate means having

groove means for receiving and securing opposite ends of
4 the wedge member.

5. The salient pole rotor of claim 4 wherein
2 the wedge member is secured in the groove means of the
end plate means by welding.
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6. The salient pole rotor of claim 4, includ-
2 ing end support means secured to opposite ends of the
core between the core and said end platé means, the end
4 support means including groove means for accommodating
the wedge member.

7. The salient pole rotor of claim 6 wherein
2 the wedge member is secured in the groove means of the
end plate means by welding.

8. The salient pole rotor of either claims 6
2 or 7 wherein the end plate means and the end support

means are generally disc shaped.

9. The salient pole rotor of claim 8 wherein
2 the outside surface of the wedge member is annular com-
plementary to the circular periphery of end plate means.
10. The salient pole rotor of claim 4, includ-
2 ing a relatively thin, non-structural, cylindrical can

about the rotor and extending between the end plate means.

11. The salient pole rotor of claim 3 wherein
2 said wedge member is recessed on the inside thereof for

accommodating the winding of the rotor about said core.

12. The salient pole rotor of claim 3, includ-
2 ing a pair of said wedge members diametrically disposed
on opposite sides of the rotor.
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13. A salient pole rotor for use with a gener-
ator or other electric apparatus, comprising:

a solid core extending lengthwise of the rotor
and through an unimpeded magnetic flux path through the
axis of the rotor, the core having a pair of diametrical-
ly disposed, axially extending grooves along the peri-
pheral length thereof;

a pair of end shaft means including end plate
means at opposite ends of the core having complementary
groove means in line with the grooves in the core; and

a pair of structural support wedge members
extending lengthwise of the rotor, radially spaced from
the axis thereof, and disposed in the grooves in the core
and the groove means in the end plate means, the wedge
members being rigidly secured to the end plate means.

14, The salient pole rotor of claim 13 wherein
said core comprises a two pole lamination.

15. The salient pole rotor of claim 13 wherein
the wedge members are secured in the groove means of the
end plate means by welding.

16. The salient pole rotor of claim 13, in-
cluding end support means secured to opposite ends of the
core between the core and said end plate means, the end
support means including groove means for accommodating
the wedge members.

17. The salient pole rotor of claim 16 wherein
the wedge members are secured in the groove means of the
end plate means by welding.



WO 87/04021 © PCT/US86/02769

12

18, The salient pole rotor of either claims 16
2 or 17 wherein the end plate means and the end support
means are generally disc shaped.

19. The salient pole rotor of claim 18 wherein
2 the outside surfaces of the wedge members are annular
complementary to the circular periphery of end plate
4 means. ‘

20. The salient pole rotor of claim 13, in-
2 cluding a relatively thin, non-structural, cylindrical
can about the rotor and extending between the end plate

4 means.

21. The salient pole rotor of claim 13 wherein
2 said wedge members are recessed on the inside thereof for

accommodating the winding of the rotor about said core.
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22, 1In a salient pole rotor for use in a gen-
2 erator or other electric apparatus, in which the rotor
includes end plates at opposite ends of a rotor core,
4 support means comprising a pair of wedges of non-magnetic
material axially disposed in grooves on opposite sides of
6 the rotor core, the wedges extending axially beyond each
core end and secured in complementary groove means on
8 opposite sides of the end plates.

23. The salient pole rotor of claim 22 wherein

2 said core comprises a two pole lamination.

24. The salient pole rotor of claim 22 wherein
2 the wedges are secured in the groove means of the end
plates by welding.

25. The salient pole rotor of claim 22 wherein
2 the end plates are generally disc shaped.

26. The salient pole rotor of claim 25 wherein
2 the outside surfaces of the wedges are annular complemen=-
tary to the circular peripheries of the end plates.

27. The salient pole rotor of claim 22 wherein
2 said wedges are recessed on the insides thereof for ac-
commodating the winding of the rotor about the core,

28. The salient pole rotor of claim 22, in-
2 cluding a relatively thin, non-structural, cylindrical
can about the rotor and extending between the end plates.
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AMENDED CLAIMS
N [received by the International Bureau on 18 May 1987 (18.05.87);
original claims 1-17 replaced by amended claims 1-17; other claims unchanged (3 pages)]

1. A salient pole rotor for use with a
generator or other electric apparatus, comprising:

a solid core extending lengthwise of the
rotor and through an unimpeded magnetic flux path
through the axis of the rotor, the core having an
axially extending groove along the peripheral length
thereof;

a pair of end shft means substantially
abutting opposite ends of the core; and

an elongated structural wedge member shaped
complementary to said groove and extending lengthwise
of the rotor, radially spaced from the axis thereof,
‘and disposed in said groove, the wedge member being
rigidly secured at opposite ends to the end shaft
means to provide structural support means for the
rotor between the end shaft means.

2. The salient pole rotor of ‘claim 1

wherein said core comprises a two pole lamination.

4. The salient pole rotor of claim 1
wherein said end shaft means each include end plate
means having groove means for receiving and securing

opposite ends of the wedge member.

5. The salient pole rotor of claim 4.
wherein the wedge member is secured in the groove

means of the end plate means by welding.

2]
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6. The salient pole rotor of claim 4,
including end support means secured to opposite ends
of the core between the core and said end plate means,
the end support means including groove means for
accommodating the wedge member,

7. The salient pole rotor of claim 6
wherein the wedge member is secured in the groove
means of the end plate means by welding.

8. The salient pole rotor of either claims
6 or 7 wherein the end plate means and the end
support means are dgenerally disc shaped.

9. The salient pole rotor of claim 8
wherein the outside surface of the wedge member is
annular complementary to the circular periphery of end
plate means.

10. The salient pole rotor of ;laim 4,
including a relatively thin, non-structural,
cylindrical can about the rotor and extending between
the end plate means. .

11. The salient pole rotor of claim 1
wherein said wedge member is recessed on the inside - -
thereof foraccommodating the winding of the rotor
about said core.

12. The salient pole rotor of claim 1,
including a pair of said wedge members diametrically
disposed on opposite sides of the rotor.
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13. A salient pole rotor for use with a
generator or other electric apparatus, comprising:

a solid core extending lengthwise of the
rotor and through an unimpeded magnetic flux path
through the axis of the rotor, the core having a pair
of diametrically disposed, axially extending grooves
along the peripheral length thereof;

a pair of end shaft means including end
plate means substantially abutting opposite ends of
the core having complementary groobe means in line
with the grooves in the core; and

a pair of elongated structural support wedge
members extending lengthwise of the rotor, radially
spaced from the axis thereof, and disposed in the
grooves in the core and the groove means in the end ‘
plate means, the wedge members being rigidly secured
to the end plate means to provide structural support
means for the rotor between the end shaft means.

14. The salient pole rotor of claim 13

wherein said core comprises a two pole lamination.

15. The salient pole rotor of claim 13
wherein the wedge members are secured in the grooove
means of the end plate means by welding.

16. The salient pole rotor of claim 13,
including end support means secured to opposite ends
‘of the core between the core and said end plate means,
the end support means including groove means for
accommodating the wedge members.

17. The salient pole rotor of claim 16
wherein the wedge members are secured in the groove

means of the end plate means by welding.

i’"
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