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(54) Apparatus and method for clamping turbine generator coil windings using bolted clamp

(57) A clamping apparatus clamps opposing pairs
of stator coil windings of a turbine generator and in-
cludes a retaining platform positioned adjacent one side
and across a pair of coil windings having a space ther-
ebetween. A bore extends therethrough and is aligned
with the space between the pair of coil windings. A con-
necting insert member is carried within the bore of the

retaining platform and has a threaded through-hole
aligned with the space between the pair of coil windings.
A threaded rod extends through the space between the
pair of coil windings and through the threaded through-
hole of the connecting insert member. The threaded rod
mates with the threaded through-hole such that the ten-
sion created in the threaded rod during tightening biases
the retaining platform against the pair of coil windings.



EP 1 202 433 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] This invention relates to the field of turbine
generators, and more particularly, this invention relates
to a clamping apparatus and method for clamping of sta-
tor coil windings within a turbine generator.

Background of the Invention

[0002] Turbine generators for producing electric pow-
er are well known and typically include an end winding
portion that includes a stator core having several slots
that receive and support conductors. The end windings
may not be adequately supported within the core slots
during operation of the generator and are often subject
to severe vibrations and stresses, which may cause ad-
verse structural deformations. Structural deformation
may also arise from electromagnetic forces which occur
during abnormal short-circuit or fault conditions.
[0003] Several techniques have been developed in an
attempt to prevent the end windings from undergoing
negative structural deformations, such as that disclosed
in U.S. Patent No. 4,563,607 to Cooper et al. for a radial
clamp assembly for dynamoelectric machine stator coil
end turns. Top and bottom coils disposed within slots
stator iron core are supported with a radial clamp, brac-
es, brackets, rings and stain blocks. The radial clamp is
typically positioned in the mid-involute region between
the axial extreme of the end winding and the core.
[0004] The support blocks are located radially above
and below a respective pair of end turns so that one sup-
port block bears against two parallel bottom coils and
the other support block bears against two parallel top
coils.
[0005] Upper and lower pins are disposed across the
support block transverse to the orientation direction of
the coils. A tensioned banding loop is disposed contin-
uously around the pins on each side of the coils so that
the banding loop bears against the pins which, in turn,
bear against their adjacent support blocks and coils.
[0006] With the banding loop in position, the pins are
rotated to twist the banding loop for taking in excess
slack, thereby tightening the banding loop between the
coils. Resin dispersed within the banding loop is then
cured on site, typically by hot air flowing over the band-
ing loop. The curing process requires additional time
and expense to install. Typically, band curing extends
work schedules and consequently adds to the overall
cost of the turbine generator.
[0007] U.S. Patent No. 6,054,792, assigned to the
present assignee and hereby incorporated by reference
in its entirety, provides a more economical means of in-
stalling and maintaining a turbine generator and reduc-
es the number of components that must be accounted
for during the installation of the radial clamps.
[0008] In the '792 disclosure, a clamping apparatus

includes a retaining platform for extending across a pair
of coil windings positioned in a spaced relation. The re-
taining platform has a bore extending therethrough. A
connecting insert member is slidably carried within the
bore of the retaining platform. The connecting insert
member has a through-hole and means for admitting a
rod into the through-hole. The rod passes through the
through-hole of the connecting insert member and in-
cludes a bulbous shaped end dimensioned for passing
through the bore of the retaining platform while the
through-hole of the connecting insert member prevents
passage of the bulbous shaped end therethrough. Thus,
tension in the rod biases the platform against the coil
windings.
[0009] In one preferred embodiment, the connecting
insert member comprises separable mating segments
as the means for admitting a rod into the through-hole.
The through-hole of the connecting insert member in-
cludes a first dimension that permits passage of the bul-
bous end therein, and a second dimension that prevents
passage of the bulbous end therethrough. In one em-
bodiment, the connecting insert member has a tapered
cross-section for slidably securing the member within
the bore of the retaining platform.
[0010] Although the '792 patent discloses an advan-
tageous mechanism for clamping turbine generator coil
windings, it would be desirable if a clamp design were
even quicker to install and allowed a more simple struc-
ture.

Summary of the Invention

[0011] The present invention is advantageous and
now provides a clamping apparatus useful for clamping
opposing pairs of stator coil windings of a turbine gen-
erator in a quick and efficient manner. A retaining plat-
form is positioned adjacent one side and across a pair
of coil windings having a space therebetween and hav-
ing a bore extending therethrough that is aligned with
the space between the pair of coil windings. A connect-
ing insert member is carried within the bore of the re-
taining platform and has a threaded through-hole
aligned with the space between the pair of coil windings.
A threaded rod extends through the space between the
pair of coil windings and through the threaded through-
hole of the connecting insert member. This threaded rod
mates with the threaded through-hole such that the ten-
sion created in the threaded rod during tightening biases
the retaining platform against the pair of coil windings.
[0012] In one aspect of the present invention, the
threaded rod is used with shims for increasing or de-
creasing tension within the threaded rod and increasing
or decreasing biasing of the retaining platform against
the pair of coil windings. The threaded rod is preferably
formed from a material wherein the compression of the
threads is increased with increased tension. An exam-
ple of such a material is resin treated fiberglass. The
connecting insert member in one aspect of the invention
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has a tapered cross-section adjustably secured within
the bore of the retaining platform.
[0013] In yet another aspect of the present invention,
a support block is positioned between the retaining plat-
form and across the pair of coil windings and has an
aperture therethrough for aligning with the space be-
tween the pair of coil windings and the bore of the re-
taining platform. The connecting insert member in-
cludes separable mating segments that include mating
arcuate portions forming the through-hole. The pair of
coil windings are positioned parallel and in a spaced re-
lation, thus having a space therebetween when tension
is applied.
[0014] In yet another aspect of the present invention,
a first retaining platform is positioned adjacent one side
and across a first pair of coil windings having a space
therebetween. This first retaining platform has a bore
extending therethrough that is aligned with the space
between the first pair of coil windings. A second retain-
ing platform is positioned adjacent one side and across
a second pair of coil windings having a space therebe-
tween. The second retaining platform has a bore ex-
tending therethrough for aligning with the space of the
second pair of coil windings. The first and second pair
of coil windings are sandwiched between first and sec-
ond retaining platforms.
[0015] First and second connecting insert members
are each respectively carried within each bore of the re-
taining platform and each of the connecting insert por-
tions has a threaded through-hole. A threaded rod pass-
es through each of the spaces of the first and second
pairs of coil windings and passes through the through-
holes of the connecting insert members. The threaded
rod mates with each threaded through-hole such that
tension in the threaded rod biases the retaining platform
against the pairs of coil windings.
[0016] A method is disclosed or clamping opposing
pairs of stator coil windings of a turbine generator. A
threaded rod is inserted through a space formed be-
tween a pair of coil windings and through a threaded
through-hole of a connecting insert member that is re-
ceived within a bore of a retaining platform positioned
adjacent one side and across the pair of coil windings.
This threaded rod is tightened hydraulically within the
threaded through-hole for biasing the retaining platform
against a pair of coil windings.

Brief Description of the Drawings

[0017] Other objects, features and advantages of the
present invention will become apparent from the de-
tailed description of the invention which follows, when
considered in light of the accompanying drawings in
which:

FIG. 1 illustrates a perspective view of a power gen-
erator winding showing a stator and stator coils.
FIG. 2 is a perspective view of the clamping appa-

ratus of the present invention shown as clamping
the stator coil windings within a turbine generator,
such as the type shown in FIG. 1.
FIG. 3 is an exploded, isometric view of a connect-
ing insert member, threaded rod and a portion of a
retaining platform.
FIG. 4 is a perspective view of the top portion of the
retaining platform and showing a portion cut away
to view the threaded rod that mates with the thread-
ed through-hole of the connecting insert member.
FIG. 5 is a sectional view of the clamping apparatus
and the opposing pairs of stator coil windings taken
along line 2-2 of FIG. 2.

Detailed Description of the Preferred Embodiments

[0018] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the
art. Like numbers refer to like elements throughout.
[0019] FIG. 1 illustrates a stator end winding 10 hav-
ing a radial winding clamp 30 used as a clamping appa-
ratus of the present invention. As illustrated, the stator
end winding 10 could be part of a power generator (not
shown) that includes stator core 14 formed of stator coil
windings 16 (also referred to as stator coils) (FIG. 2).
The coils are disposed within slots 17 of the stator core
14.
[0020] FIG. 1 illustrates a hydrogen-cooled stator
winding bracing of the type where the clamping appara-
tus of the present invention can be used. The radial
winding clamp 30 used as a clamping apparatus reduc-
es radial vibration of the individual coil end turns relative
to each other, to the strain blocks. The coils are typically
insulated and as the top and bottom coils provide im-
proved properties where the end turned portions of the
coils are pressed during curing to minimize insulation
creep in this area and glass-epoxy layers can be ap-
plied, providing a foundation for bracing.
[0021] Referring now to FIGS. 2 and 5, there is illus-
trated in detail the clamping apparatus 30 used for
clamping opposing pairs of stator coil windings 16 such
as used in the end winding 10 of the type shown in FIG.
1. The clamping apparatus can also be used for other
clamping applications, as suggested by those skilled in
the art.
[0022] As shown in FIGS. 2 and 5, the stator coils 16
are secured by the clamping apparatus 30 of the present
invention. It should be understood that throughout this
description, the use of the terms such as upper, lower,
top, bottom and the like, by way of example, are relative
terms and the structures and methods of the present in-

3 4



EP 1 202 433 A2

4

5

10

15

20

25

30

35

40

45

50

55

vention are not limited by the convenience use of such
relative terms.
[0023] The illustrated embodiment of the clamping
apparatus 30 shown in FIG. 5 includes a top support
block 32, which is positioned radially outside a respec-
tive pair of top coils 34. Although bottom support blocks
(not shown) could be used, they are not required as the
prior art applications typically require. This top support
block 32 is spaced from an adjacent top coil 34 by a
layer of conformable material 36, such as resin treated
polyester felt or other similar materials known by those
skilled in the art. When downward pressure is exerted,
the top support block 32 compresses the top coil in an
operating position. More particularly, the top support
block 32 includes an aperture 38 that is adapted to re-
ceive a threaded rod 40, in accordance with the present
invention, to secure the stator coils 34 in an operating
position. Preferably, the aperture 38 is substantially ra-
dially aligned in relation to the axis of the overall ma-
chine forming the generator. This support block 32 is
made of materials that are non-conducting and non-
magnetic.
[0024] Strain blocks 42 can also be positioned at var-
ious locations to provide support between the top stator
coils 34 and bottom coils 44. The use of strain blocks
42 is well known to those having ordinary skill in the art.
The strain blocks 42 are separated from the top and bot-
tom coils 34,44 by a layer of conformable material 46,
such as used between the top support block 32 and the
top coil 34, including a material such as resin treated felt
or other materials known to those skilled in the art.
[0025] As illustrated, a first retaining platform 50 (also
referred to as top or upper retaining platform) is posi-
tioned adjacent one side and across a first pair of coil
windings forming the top coil stator coil windings 34 hav-
ing a space 34a therebetween, and in one aspect of the
present invention, is positioned against the top support
block 32. The first retaining platform 50 has a bore 52
extending therethrough that is aligned with the space
34a between the first pair of coil windings. The first re-
taining platform 50 defines the bore 52, which has a sub-
stantially tapered cross-section as illustrated for receiv-
ing a first connecting insert member 54, as described
below.
[0026] A second retaining platform 56 (also referred
to as bottom or lower retaining platform) is positioned
adjacent one side and across the second pair of stator
coil windings 44, which have a formed space 44a ther-
ebetween. The second retaining platform 56 has a bore
58 extending therethrough for aligning with the space
44a of the second pair of coil windings. A second con-
necting insert member 60 is received within the bore 58.
Thus, the first and second pairs of coil windings 34,44
are sandwiched between first and second retaining plat-
forms 50,56. It is also seen that the first or top pair of
stator coil windings 34 are positioned parallel in a
spaced relation and form the space 34a therebetween,
and the second or bottom pair of stator coil windings 44

are positioned parallel and in spaced relation, thus form-
ing a space 44a therebetween. The second pair of stator
coil windings 44 oppose the first pair of stator coil wind-
ings with alignment of the spaces 34a, 44a therebe-
tween and having the strain block 42 separating the first
and second pairs of stator coil windings. The bores
52,58 in each of the first and second retaining platforms
50,56 is tapered in cross-section and receives the re-
spective first and second connecting insert members
54,60. Each of the first and second connecting insert
members 54,60 has a threaded through-hole 54a, 60a
that is aligned with the formed space in the first and sec-
ond pairs of coil windings and in the strain block and top
support block.
[0027] The threaded rod 40 passes through each of
the spaces 34a, 44a of the first and second pairs of coil
windings 34,44 and passes through the threaded
through-holes 54a, 60a of the connecting insert mem-
bers 54, 60. The threaded rod 40 mate with each thread-
ed through-hole 54a, 60a such that tension is created
in the threaded rod 40 during tightening. The threaded
rod 40 biases the retaining platforms 50, 56 against the
pairs of coil windings as the rod is tightened.
[0028] As shown in FIGS. 3 and 4, in one preferred
aspect of the invention, each connecting insert member
54, 60 is formed as separable mating segments 54b,
60b to allow easy insertion within each bore 52, 58 ex-
tending through the first and second retaining platforms
50, 56. This type of design is advantageous when the
threaded rod 40 is formed of a material such that the
strength of the threads on the threaded rod are in-
creased with increased tension. For example, the
threaded rod 40 could be formed of resin treated fiber-
glass or other plastic or similar material, where, as the
tension is increased on the threaded rod, the strength
of the threads is increased. The tapered angle of the
bore within each retaining platform and on the outside
surface of the first and second connecting insert mem-
bers also provides for forces of compression onto the
threads and allows an additional force for locking the
clamp via the threads and increasing the strength of the
material because of pressure from the tapered surfaces.
[0029] As Known to those skilled in the art, resin treat-
ed felt 36 is inserted between the second retaining plat-
form 56 and second pair of stator coil windings 44, and
the first retaining platform 50, and in the particular em-
bodiment shown, the top support block 32. During the
insertion process, the first (top) retaining platform 50 is
lifted along a lifting edge 71 formed by the groove as
shown in FIG. 2 by a hydraulic mechanism that stretches
the threaded rod. Thus, the threaded rod, such as
formed from fiberglass, has retained tension because it
is stretched. The shims are then inserted and keep the
threaded rod stretched. The shims make up the space,
such that when the tension is released, a force is exerted
on the coils with the retained tension. During insertion,
as much as 5,000 pounds of force is inserted downward,
compressing top and bottom coils. During application,
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either less or more pressure could be applied, depend-
ing on circumstances.
[0030] Many modifications and other embodiments of
the invention will come to the mind of one skilled in the
art having the benefit of the teachings presented in the
foregoing descriptions and the associated drawings.
Therefore, it is to be understood that the invention is not
to be limited to the specific embodiments disclosed, and
that the modifications and embodiments are intended to
be included within the scope of the dependent claims.

Claims

1. A clamping apparatus useful for clamping opposing
pair of stator coil windings of a turbine generator,
the clamping apparatus comprising:

a retaining platform positioned adjacent one
side and across a pair of coil windings having
a space therebetween and having a bore ex-
tending therethrough that is aligned with the
space between the pair of coil windings;
a connecting insert member carried within the
bore of the retaining platform and having a
threaded through-hole aligned with the space
between the pair of coil windings; and
a threaded rod extending through the space be-
tween the pair of coil windings and through the
threaded through-hole of the connecting insert
member, wherein said threaded rod mates with
the threaded through-hole such that the tension
created in the threaded rod during tightening bi-
ases the retaining platform against the pair of
coil windings.

2. A clamping apparatus according to Claim 1, where-
in the threaded rod is used with shims for increasing
or decreasing tension within the threaded rod and
increasing or decreasing biasing of the retaining
platform against the pair of coil windings.

3. A clamping apparatus according to Claim 2, where-
in said threaded rod is formed of a material wherein
the strength of the threads on the threaded rod is
increased with increased tension.

4. A clamping apparatus according to Claim 3, where-
in said threaded rod is formed of fiberglass and res-
in.

5. A clamping apparatus according to Claim 1, where-
in said connecting insert member has a tapered
cross-section adjustably secured within said bore
of said retaining platform.

6. A clamping apparatus according to Claim 1, and fur-
ther comprising a support block for positioning be-

tween the retaining platform and across the pair of
coil windings, said support block having an aperture
therethrough for aligning with the space between
the pair of coil windings and the bore of said retain-
ing platform.

7. A clamping apparatus according to Claim 1, where-
in said connecting insert member comprises sepa-
rable mating segments.

8. A clamping apparatus according to Claim 7, where-
in the separable mating segments comprise mating
arcuate portions forming the through-hole.

9. A clamping apparatus according to Claim 1, where-
in said pair of coil windings are positioned parallel
and in a spaced relation, thus having a space ther-
ebetween.

10. A clamping apparatus useful for clamping opposing
pairs of stator coil windings of a turbine generator,
the clamping apparatus comprising:

a first retaining platform positioned adjacent
one side and across a first pair of coil windings
having a space therebetween, said first retain-
ing platform having a bore extending there-
through that is aligned with the space between
the first pair of coil windings;
a second retaining platform positioned adjacent
one side and across a second pair of coil wind-
ings having a space therebetween, said second
retaining platform having a bore extending
therethrough for aligning with the space of the
second pair of coil windings, wherein the first
and second pairs of coil windings are sand-
wiched between said first and second retaining
platforms;
first and second connecting insert members,
each respectively carried within each bore of
said retaining platforms, each of said connect-
ing insert portions having a threaded through-
hole; and
a threaded rod passing through each of the
spaces of each of the first and second pairs of
coil windings and passing through the through-
holes of the connecting insert members, where-
in said threaded rod mates with each threaded
through-hole such that the tension created in
the threaded rod during tightening biases the
retaining platforms against the pairs of coil
windings.

11. A clamping apparatus according to Claim 10,
wherein the threaded rod is used with shims for in-
creasing or decreasing tension within the threaded
rod and increasing or decreasing biasing of the re-
taining platforms against the pairs of coil windings.
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12. A clamping apparatus according to Claim 10,
wherein said threaded rod is formed of a material
such that the strength of the threads on the thread-
ed rod is increased with increased tension.

13. A clamping apparatus according to Claim 12,
wherein said threaded rod is formed of fiberglass
and resin.

14. A clamping apparatus according to Claim 10,
wherein said connecting insert member has a ta-
pered cross-section adjustably secured within said
bore of said retaining platform.

15. A clamping apparatus according to Claim 10, and
further comprising a support block for positioning
between the retaining platform and across the pair
of coil windings, said support block having an aper-
ture therethrough for aligning with the space be-
tween the pair of coil windings and the bore of said
retaining platform.

16. A clamping apparatus according to Claim 10,
wherein said connecting insert member comprises
separable mating segments.

17. A clamping apparatus according to Claim 16,
wherein the separable mating segments comprise
mating arcuate portions forming the through-hole.

18. A clamping apparatus according to Claim 10,
wherein said first pair of coil windings are positioned
parallel and in a spaced relation, thus having a
space therebetween.

19. A clamping apparatus according to Claim 10,
wherein said second pair of coil windings are posi-
tioned parallel and in spaced relation, thus having
a space therebetween, said second pair of coil
windings opposing said first pair of coil windings
with alignment of the spaces therebetween.

20. A method for clamping opposing pair of stator coil
windings of a turbine generator comprising the
steps of:

inserting a threaded rod through a space
formed between a pair of coil windings and
through a threaded through-hole of a connect-
ing insert member that is received within a bore
of a retaining platform positioned adjacent one
side and across the pair of coil windings; and
tightening the threaded rod within the threaded
through-hole for biasing the retaining platform
against the pair of coil windings with shims.

21. A method according to Claim 20, and further com-
prising the step of compressing the threads on the

threaded rod by increasing the tension.
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