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COMPLETE SPECIFICATION
Improvements in and relating to Dynamo-electric Machinery

We, C. A. Parsons & CoMpany LIMITED,
of Heaton Works, Newcastle-upon-Tyng, 6, in
the County of WNorthumberland, a Br:psh
Company, do hereby declare the invention,
for which we pray that a patent may be gran-
ted to us, and the method by which it iz @
be performed, to be particularly described
in and by the following statcment:-— _

This invention relates to dynamo-clectric
machinery particularly turbo-generators.

In our co-pending Patent Application
842,702 (21033/56) the stationary winding
of a dynamo-clectric machine comprises con-
ductors housed in slots in a stator core, end
portions of the conductors extending beyond
said core at each end thereof, said end por-
tions of the conductors being housed in a
plurality of boxes of electrical insulating
material, a cooling fluid being supplied to the
boxes ar one ead of the conductors and collec-
ted in boxes situated at the other cnd of the
conductors. ‘

In the above application pipes for convey-
ing the liquid coolant to the boxes and the
phase and earth connections for the windings
were Kept separate; it is known to make these
connections hollow and to use them as the
pipes conveying the coolant to the conductors
in conventional arrangements. ,

The main object of the present invention
is to provide an adaptation or modification of
a dynamo-electric machine or staboRary wind-
ing therefor, having boxes in accordance with
the aforesaid patent applicanon. ;

The invention consists in a dynamo-electric
machine or winding in accordance with the
preceding paragraph in which phase and earth
connections form inlet and outlet pipes for
liquid coolant. : :

The invention also consists 1n 4 s{aflonary
winding for a dynamo-glectric machine which
winding comprises conductors housed in slots
in a stator core, end portions of the conduc-
tors extending beyond said core at each end

[Price 3s.6d.]

thereof, said end portions of the conductors
being housed in a plurslity of boxes of electri-
cal imsulating material, a cooling fluid being
supplied to the boxes at one end of the con-
ductors and collected in boxes at the other
end of the conducters, each box being asso-
ciated with a phase and having two apertures
therein to one of which is connected a hollow
conducter which constitutes & phase or earth
connection for the conduetors located in the
box and which conveys cooling liquid to the
box whilst the other aperture is plugged, the
phase or earth connection carrying the cooling
liquid being connected electrically- in series
with the other conductors of the box by means
of a link cennection.

The invention also consists in a modifica-
tion of a dynamo-electric machine or stationary
winding in accordance with ecither of the
preceding two paragraphs in which instead of
having boxes at cach end of the stator the
boxes are all ar one end and the flow in
the conductors at the other end is reversed.

The invention also consists in dynamo-
electric machinery or stationary windings sub-
stantially as described below with reference to
drawings.

Referring to the drawings accompanying
the provisional specification:—

Figure 1 is an end view partly in section
of the end of a stator of a turbo-generator in
accordance with one form of the present in-
vention;

Figure 2 shows a cross-section through an
end portion of a stator winding in accordance
with one form of the present invention

Figure 3 is a section through one of the
boxes in which the ends of the conductors
are located.

Referring to the drawings accompanying
this complete specification:—

Figure 4 illustrates a modification where
boxes are all arranged at one end of the
generator;

45

50

55

60

65

10

]

85



551,908

10

15

20

30

35

40

45

50

60

65

Figure 5 illustrates an end wview of the
generator showing phase and earth connections
to the boxes with the arrangement of Figure 4;
and

Figure 6 is a cross section in plan through
phaze and earth connections of Figure 5.

In carrying the invention into effect in thﬂ
forms illustrated by way of example and ¢
ferring first to Figure 1, casing 1 is the main
outer caszing of a turbo- driven slternating cur-
rent generator. The ends of hollow conductors
2 constituting the stator winding are located
in manifold boxes 3 of which there are six,
each box being associated with one half of a
phase. A similar number of boyes is disposed
at the other end of the stator. As in the afore-
said copending patent application these boxes
are preferably of a cast epoxy resin.

The conductors in ezch box are connected
in series by links 4 at each end of the stator
core, Liquid preferably water iz supplied to
the boxes 3 at one end of the stator, flows
through the hollow conductors 2 and is colleg-
ted in boxes at the other end of the stator.
In the present arrangement phase and carth
connections 3 linking the conductors 2 with
output terminals of the generator are used
at the same time to convey cooling liquid to
or from the conductors.

In Figure 1 the insulated phase and earth
connections 5 are hollow and three are used
to convey the cooling liguid from inlet mani-
fold 6 to three of the boxes through hollow
terminal bushings 7, secured to the stator
casing 1. The remaining phase or earth con-
nections shown in Figure 1 convey cooling
liquid from the remaining three boxes fo
manifold 8. At the oposite end of the stator a
manifold corresponding to manifold 6 is an
outlet manifold whilst that corresponding to
8 is an inlet manifold. The arrangement can,
however, be varied to suit circumstances. For
example, both manifold 6 and 8 can be inlet
manifolds at one end of the stator and outlet
manifolds at the other end or separate mani-
folds can supply each phase.

The phaze and earth connections 5 are
coupled at 9 to an electrical conducting
member or stalk 10 in the terminal bushing 7,
by a suitably insulated coupler 11 fulfilling the
necessary electrical and mechamical require-
ments, that is 1o say it should prevent leakage
of the cooling liguid and should provide a
good electrical conducting path.

The terminal bushingz 7 are connected to
the earthed manifolds 6 and 8 through tubes
of electrical insulating material 12 which serve
to reduce to safe proportions any current leak-
ing from the terminal bushes 7 to the earthed
manifolds 6 and 8. The manifolds 6 and 8
may be metallic or non-metallic material.

The terminal bushings 7 are connected
according to phase by links 13 which convey
the current to output connections or leads.

The terminal bushings 7 and the links 13

can be arranged in other accepted ways to
sull electrical requirements for example phase
terminals at one end of the stator and earth
terminals at the other end.

Insulated tubes 12 are shown connected to
the stalks 10 of the terminal bushings 7 and to
the manifolds & and B by means of belied
flanges 14, but these insulating tubes 12 may
be connected in any other manner applicable
to non-metallic tubing,

The connactions to insulatng tubes 12 and
manifolds 6 and 8 are disposed in a manner
which eliminates the possibility of cooling
liquid leakage coming into contact with elec-
trical parts.

The phase or earth connections 5 are of
clectrical conducting material, for example
copper, and are surrounded by insulation 135,

The coupling of the phase and earth con-
nections 5 with the individual boxes 3 is best
shown in Figures 2 and 3.

The boxes 3 arc supported by means of cast
epoxy resin support brackets 16 as i the
sforesaid copending patent application and
these support brackets serve to support and
space the conductors 2 and to carry and
locare the phase and earth connections 5 as
they pass around the end face of the stator to
their respective terminsl positions. An end
view of the support bracket 16 is shown in a
part section in Figure 1, and Figures 1 and 2
show how the brackets 16 can be attached to
cach other to form a conical ring which is
located by and rigidly secured to core end
plate 17. The number of brackers forming this
conical ring can be arranged to suit the stator
winding and these brackets can be cast with
integral protrusions enabling the end windings
to be accurately pitched and located around
the conical periphery, or they can be cast
with radial grooves to permit the inclusion of
keybars or other tightening devices which can
be employed for the purpose of clamping and
securing the end mndmgs

This_ conical ring of support brackets is
employed to support and locate the boxes 3.
Each box 3 is shaped in such a way that two
additional apertures 18, 18z (Figure 3), can
be provided through one of which a phase or
carth connectdon 5 is led and connected to the
conductors in the box by means of link 19
or 19a. The other aperture is plugged. By
this means standard boxes can be made which
will allow for variation in the end of the box
to which the phase or earth connections are
coupled.

With the arrangement described with re-
ference to the drawings the cooling fluid passes
from a manifold 6 or 8 through the pipes 12
through the terminal bushings 7 into phase
and earth connection 5 into space 20 in box
3 and thence through the conductor 2 to a
box at the other end of the stator.

Instcad however of having bozes ar each
end of the stator they may be all at one end
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and the flow in the conductors be reversed at
the other end.

An arrangement of this kind is shown in
Figures 4 and 5. In Figure 4 both ends of
ecach conductor are at the same cnd of the
generator and each box 3 of the form shown
in Figure 1 is replaced by two boxes 3a, 3b
displaced from each other in the radial direc-
tion. In the form illustrated in Figure 4 the
connecting links 4 are shown outside the
boxes but they can be inside the boxes if
desired. The cooling liquid enters box 3b
fiows through the conductor 2 to the other end
of the generator and then flows in the reverse
direcrion to enter box 3a.

Figure 5 as stated above shows an end
view of the generator showing the phase and
earth connections to the boxes with the
arrangement of Figure 4. In this arrangement
manifolds & and 8 are arranged one behind
the other and also the phase and earth con-
nections 3 so thar in Figure 5 only one mani-
fold and its asseciated phase and earth con-
nections can be seen.

Figure O illustrates as stated a cross sec-
tion in plan through the phase and carth
connections of Figure 5 showing the manifold
boxes 6 and § with their associated phase
and earth connections arranged one behlind
the other; also included on Figures 4, 5 and
6 are indications of the connections to the
various boxes given by references Al, Alg,
Bl, Bla, and the like.

WHAT WE CLAIM IS:—

1. A dynamo-electric machine or winding
with boxes in accordance with our co-pend-
ing Patent Application No. 842,702 (21033/
26) in which phase and earth connections form
inlet and outlet pipes for liguid coolant

2. A stationary winding for a dynamo-
clectric machine which winding comprises con-
ductors housed in slots in a stator core, end
portions of the conductors extending beyond
said core at each end thereof, said end por-
tions of the conductors being housed in a
plurality of boxes of electrical insulating
material, a cooling fluid being supplied to the
boxes at one end of the conductors and collec-
ted in boxes at the other end of the conduc-
tors, cach box being associated with a phase
and having two apertures therein to one of
which i3 connected a hollow conductor which
constitutes a phase or earth connection for
the conductors located in the box and which
conveys cooling liquid to the box whilst the
other aperture is plugged, the phase or earth
connection carrying the cooling liquid being
connected electrically in series with the other
conductors of the box by means of a link
CONnection.

3. A modification of a dynamo-electric
machine or stationary winding, as claimed in
either of Claims 1 or 2 in which instead of
having boxes at cach end of the stator the
boxes are all at one end and the flow in
the conductors at the other end is reversed.

4. A dynamo-electric machine or stationary
winding substantially as described with re-
ference to Figures 1, 2 and 3 comprising the
drawings accompanying the provizional speci-
fication.

>. A dynamo-electric machine or stationary
winding substantially as described with re-
ference to Figures 4, 5 and 6 of the draw-
ings accompanying this complete specifica-
tion.

MAEREKS & CLERE.

PROVISIONAL SPECIFICATION

Improvements in and relating to Dynamo-electric Machinery

We, C. A. Parsons & Comprany LIMITED,
of Heaton Works, Newcastle-upon-Tyne, 6, in
the County of Northumberland, a Bntsh
Company, do hereby declare this invention to
be described in the following statement:—

This mvention relates to dynamo-electric
machinery particularly turbo-generators.

In our copending Patent Application
842,702 (21033 /56) the stat IDI'lEIij winding of
a d:,rnama—a-lecmc machine comprises conduc-
tors housed in slots in a stator core, end por-
tions of the conductors  extending
beyond said core at each  end
thereof, said end portons of the conductors
being housed in a plurality of boxes of elec-
trical insulating material, a cooling fluid being
supplied to the boxes at one end of the con-
ductors and collected in boxes sitnated at the
other end of the conductors.

In the above application pipes for conveying
the liquid coolant to the boxes and the phase

and earth connections for the windings were
kcpt separate; it is known to make these con-
nections hollow and to use them as the P!PE.E
conveying the coolant to the conductors in
conventional arrangements.

The main ﬂbi-&-‘.‘.‘t of the present invention is
to provide an adaptation or modification of a
dynamo-clectric machine or stationary winding
therefor, having boxes in accordance with the
aforesaid patent application.

The invention consists in 4 dynamo-electric
machine or winding in accordance with the
preceding paragraph in which phase and earth
connections form inlet and outlet pipes for
liquid coolant.

The invention also consists in a stationary
winding for a dynamo-electric machine which
winding comprises conductors housed in slots
in a stator core, end portions of the conduc-
tors extending beyond said core at each end
thereof, said end portions of the conductors
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being housed in a plurality of boxes of elec-
trical insulating material, a cooling fluid being
supplied to the boxes at one end of the con-
ductors and collected in boxes at the other
end of the conductors, each box being associa-
ted with a phase and having two apertures
therein to one of which is connected a hollow
conductor which constitutes a phase or earth
connection for the conductors located in the
box and which conveys cooling liquid to the
box whilst the other aperture is plugged, the
phase or earth connection carrying the cool-
ing liquid being connected electrically in series
with the other conductors of the box by
means of a link connection. :

The invention also consists in a modificanion
of a dynamo-electric machine or stationary
winding in accordance with either of the pre-
ceding two paragraphs in which instead of
having boxes at each end of the stator the
boxes are all at one end and the flow in
the conductors at the other end is reversed,

The invention also consists in a dynamo-
clectric machine or stationary winding sub-
stantially as described below.

Referring to the accompanying drawings: —

Figure 1 is an end view partly in section
of the end of a stator of a turbo-generator m
accordance with one form of the present in-
vention;

Figure 2 shows a cross-section through an
end portion of a stator winding in accordance
with one form of the present invention:

Figure 3 is a section through one of the
boxes in which the ends of the conductors
are located.

In carrying the invention into effect in the
forms illustrated by way of example and re-
ferring first to Figure 1, casing 1 is the
main outer casing of a turbo-driven alternating
current generator. The ends of hollow con-
ductors 2 constituting the stator winding are
located in manifold boxes 3 of which there
are six, cach box being associated with one
half of a phase. A similar number of boxes
is disposed at the other end of the stator. As
in the copending patent application these
boxes are preferably of a cast epoxy resin,

The conductors in each box are con-
nected in serfes by links 4 at each end of
the stator core. Liquid preferably water is
supplied to the boxes 3 at one end of the
stator, flows through the hollow conductors 2
and is collected in boxes at the other end of
the stator. In the present arrangement phase
and earth connections 5 linking the conductors
2 with purput terminals of the generator are
used at the same time 1o convey cooling liquid
to or from the conductors.

In Figure 1 the insulated phase and earth
connections 3 are hollow and three are used
to convey the cooling liguid from inlet mani-
fold 6 to three of the boxes through hollow
terminal bushings 7, secured to the stator cas-
ing 1. The remaining phase or earth connec-

tions shown in Figure 1 convey cooling Bomd
from the remaining three boxes o manstolkd
8. At the opposite end of the stator 2 m=s-
fold corresponding to manifold 6 is 2n ool
manifold whilst that corresponding o 8 s &
inlet manifold. The arrangement can, boweves,
be varied to suit circumstances. For ex=mpi=
both manifolds 6 and 8 can be mler mam-
folds at one end of the stator and corler
manifolds at the other end of separate mam-
folds can supply each phase.

The phase and earth connectionms 5
coupled at 9 to an electrical conducting mem-
ber or stalk 10 in the terminal bushing 7, by
a suitably insulated coupler 11 fulfilling the
necessary  electrical and mechanical require-
ments, that is to say it should prevent leakage
of the cooling liquid and should prowide a2
epod electrical conducting path.

The terminal bushings 7 are connecred o
the earthed manifolds 6 and 8 through tubes
of electrical insulating material 12 which
serve to reduce to safe proportons any cur-
rent leaking from the terminal bushes 7 to the
earthed manifolds 6 and 8. The manifolds 6
and 8 may be of metallic or non-metallic
material,

The terminal bushings 7 are connected
according to phase by links 13 which convey
the current to output connections or leads.
The terminal bushings 7 and the links 13
can be arranged in other accepted ways to
suit electrical requirements for example phase
terminals at one end of the stator and earth
terminals at the other end.

Insulated tubes 12 are shown connected to
the sialks 10 of the terminal bushings 7 and
to the manifolds 6 and 8 by means of bolted
flanges 14, but these insulating tubes 12 may
be connected in any other manner applicable
1o non-metallic tubing,

The connections to insulating tubes 12 and
manifolds & and 8 are disposed in a manner
which eliminates the possibilicy of cooling
liquid leakage coming into contact with elec-
trical parts.

The phaze or earth connections 5 are of
electrical conducting material, for example
copper, and are surrounded by insuladon 15.

The coupling of the phase and earth con-
nections 5 with the individual boxes 3 1=
best shown in Figures 2 and 3.

The boxes 3 are supported by means of cast
epoxy resin support brackets 16 as in the
aforesaid copending patent application and
these support brackets serve to support and
space the conductors 2 and to carry and
locate the phase and earth connections 5
as they pass around the end face of the staror
to their respective terminal positions. An end
view of the support bracket 16 is shown in
a part section 1n Figure 1, and Figures 1
and 2 show how the brackets 16 can be
attached to each other to form a conical nng
which is located by and rigidly secured to core

[ - E—

100

110 °

115

125

130



281,908

10

15

end plate 17. The number of brackets forming
this conical ring can be arranged to suit the
stator winding and th::se brackets can be cast
with 1ntegral protrusions cnabling the end
windings to be accurately pitched and located
around the conical periphery, or they can be
cast with radial grooves to permit the inclusion
of keybars or other tightening devices which
can be employed for the purpose of clamping
and securing the end windings.

This comical ring of support brackets is
employed to support and locate the boxes 3.
Each box 3 15 shaped in such a way that two
additional apertures 18, 18e (Figure 3), can
be provided through one of which a phase
or earth connection 5 is led and connected
to the conductors in the box by means of

link 19 or 19a. The other aperture is plugped.
By this means standard boxes can be made
which will allow for variation in the end of the
box to which the phase or earth connections
are coupled.

With the arrangement described with re-
ference to the drawings the cooling fluid
passes from a manifold 6 or 8 through the
pipes 12 through the terminal bushings 7
into phase and earth connecon 5 into space
20 in box 3 and thence through the conductor
2 0 a box at the other end of the stator.

Instead however of having boxes at each end
of the stator they may be all at one end and
the flow in the conductors be reversed at the

other end.
MARKS & CLEREK.
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This drowing is a reproduction of
2 SHEETS the Original on a reduced scale

Sheets 1 & 2




BB1908 COMPLETE SPECIFICATION

This drawing Is a reproduction of
L SHEET the Original on a reduced scale




