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(57) Abrégée/Abstract:

A rotary transformer has a bus duct assembly that extends through the hollow shaft of a rotary transformer from collector or slip
rings positioned above a drive motor for the rotary transformer to end windings of the rotor positioned most remote from the drive
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(57) Abrege(suite)/Abstract(continued):

motor. By positioning the leads of the bus duct connection with the rotor end windings on the rotor end windings most remote form
the drive motor, the shaft strength and integrity is not reduced due to the torque applied by the drive motor. Further, the shaft is
formed from two coupled shaft sections and the bus duct assembly comprises two L shaped sections each positioned substantially
within a corresponding shaft section. The bus duct sections are Interconnected to complete the bus duct assembly making it
simpler to remove the first or upper shaft section from the second or lower shaft section during field servicing. Further, the use of
the two bus duct sections within the shaft coupled together simplifies assembly of each bus duct section within its corresponding

shaft section.
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HIGH POWER ROTARY TRANSFORMER
WITH BUS DUCT ASSEMBLY

ABSTRACT

A rotary transformer has a bus duct assembly that extends through
the hollow shaft of a rotary transformer from collector or slip rings
positiohed above a drive motor for-the rotary transformer to end windings
of the rotor '.positioned most remote from the drive motor. By positioning
the leads of the bus duct connection with the rotor end windings on the
rotor end windings most remote form the drive motor,‘ the shaft strength
and 1ntegrity 1s not reduced :. due to- the torque applied by the drive motor.
Further, the shaft is fb.rmedl from two coupled shaft s_ections and the bus
duct assembly comprises two L shaped sections each positioned

substantially within a corresponding shaft section. The bus duct sections

are interconnected to complete the bus duct assembly making it simpler

to remove the first or upper shaft section from the second or lower shatft
section during field servicing. Further, the use of the two bus duct
sections within the shaft coupled together simplifies assembly of each bus

duct section within its corresponding shaft section.
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HIGH POWER ROTARY TRANSFORMER WITH BUS DUCT
ASSEMBLY

Field of the I_nv.entiOn

The present invention relates to a high power rotary transformer

‘having a bus duct assembly mounted w1thm the rotanng shaft of the

transformer .
Backgr ound of the Invention

A high power rotary. transformer may be utilized to transform
electrical power from one power grid operating at one frequency to a
second power grid operating at a second frequency. : U.S. Patent
5,953,225 isSued- September 14, 1999 to Larsen discloses a rotary
transformer that inclu'des a power recovery system to recover and apply
to the transteree gnd a power ‘differential attributable to mechanl cal
power channeled to a rotatable shaft of the rotary transformer. *

Another such rotary transformer assembly 1s disclosed 1n Canadlan .
patent application senal number 2,351,895 pubhshed December 30 2001
to Martm and Rehder Thls rotary transformer assembly utilizes three
phases of 1solated bus duct passmg through the center of the rotatmg shaft

to oonnect the rotor of the rotary transformer to one of the two power



10

15

20

25

GECAN3233

- _' CA 02377849 2002-03'-'21

-2

' systerns' ‘between which the rotary transformer transforms the electrical

power from one system thrOugh | a stator to the other system operating at a

slightly different frequency. The shaft assembly has a first upper shaft
section or part co\ntaining_\ radial holes at the top and bottom of this
assembly through which lead ends of the bus duct radially pass 120
degrees from each other. The bus duct leads pass through exit holes in
the upper portion of the upper shaft for ccnnection with the collector
rings t_o thereby connect this bus duct to a first power grrd eystem.
Similar exit holes are located at the bottom of this upper shaft section
through which the lcwer bus duct leads radially pass for connection to the
rotor winding of the rotary transformer. Both sets of exit holes are
contained within the first upper shaft section. Below the first -upper shaft
section is a second lower shaft section. Both shaft sections are c_oupled *
together by a coupling flange. ' 'The rotor of the rotary transformer is
supported on the lower shaﬁ section. ‘ '

- The power recover system includes a drive motor connected to the
upper shaft section between the two sets of leads of the bus duct. The
motor apphes torque to the upper shaft portron to recover power. ‘

While the use of the bus duct passing through the upper shaft
section of the rotatmg shaft has advantages assoclated with magnetrc
shreldrng, associated heatrng of the shaft and preventron of arc1ng, 1t
should be understocdthat this bus duct assembly 1s fully contarned ;wrthrn
the upper' shaft section between the collector ring and the upper end

windings of the rotary. As a result, the full rated torque of the drive

“motor -paSSes through a portion of the first upper shaft section between the

two sets of radially extending bus duct exit holes cut through the shaft

wall. The drive motor connection to the shaft is very close to the lower
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set of exit holes. Further this lower set of exit holes are located radially
on the same plane. It should also be understood that for a high power
application, the bus duct requires a diameter per phase in the order of 15
inches and the shaft has a diameter of about 54 inches. This leaves
insufficient material in the shaft wall where the exit holes are cut to safely
transmit the torque from the drive motor to the rotor of the rotary
transformer. These holes create enormous stress concentrations in the
shaft where the torquing movement of the drive motor is applied that
must be compensated with very expensive and exotic steels. The steel
shaft requires a relatively large thickness to counter the stress
concentrations in the shaft to provide the strength necessary to transmit
the torque. In some instances this may also increase the thickness of the
shaft wall by up to 3 inches. These modifications to the upper shaft
section are needed to compensate for a shaft that might otherwise be
damaged, weakened, or broken during a short circuit of the drive motor or
other short circuit conditions.

Also, Applicant has filed concurrently herewith and assigned to the
same assignee as the present application, Canadian patent application
serial number 2,377,853 which describes a bus duct coupling suitable for
coupling or plugging together isolated phase bus housing sections.

Summary of the Invention
It 1s an object of the present invention to provide a bus duct

assembly for use in a rotary transtormer that does not significantly
weaken the shaft structure adjacent the drive motor of the rotary
transformer thereby eliminating or reducing the requirement for the use of
exotic steels of relatively increased wall thickness.

[t 1s another object of the present invention to provide a bus duct
assembly that may be readily mounted within the shaft or any enclosed
structure in which the bus duct extends axially therewith.

The present invention relates to a rotary transformer having a shaft

and a bus duct assembly where the bus duct extends throughout the
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hollow shaft of a rotary transformer from collector rings positioned above

a drive motor for the rotary transformer to end windings of the rotor
positioned most .rernote from the drive motor. By haVing the lovtzer exit
Openmgs for the bus duct pos1t10ned below the rotor of the rotary
trans former the stren gth of the shaft adjacent the drive motor connectron
thereto 1s not comprormsed by bus duct exit holes '

It ] 1S also w1th1n the realm of the present 1nvention to provide a bus
duct assembly that is formed from two L shaped sections whose leads are

each respectively mounted through a corresponding set of exit holes in a

corresponding shaft portion with the longer leg of the L of each section

extending axially parallel to the shaft axis and being interoonnected By
havrng 1nterconnect1ng bus duct it 1s snnpler to remove the upper shaft
sectlon durrng field servrcmg because the bus duct assembly unplugs |
Further, the use of two bus duct sections within the shaft coupled to gether
simplifies assembly of each bus duct section within its correspondrng
shaft section. Another advantage with the bus duct assembly 1S that the
flexible connections between the bus duct and the wmdrngs of the rotary
transformer rotor do not need to be disconnected prior to removal of the
upper shaft Instead the electncal connectlon between the bus duct and
the rotor winding is automatlcally accomplished by the drsconnectlon of
the bus duct sections. The ﬂex1ble connections and all the connect1ons
underneath the rotor on the rotary transformer between the bus duct and '
the _rotor can remain connected when the upper shaft 1s removed.‘ ThlS is
a significant time saving feature for field servicing. .

\ Preferably,- the shaft coupling and the bus duct plug are located in
close proximity to each other along the shaft axis for visual

manufacturing and on site service inspection.
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In accordance with an aspect of the present invention there 1s

provided a rotary transformer s-ystem for transferrin g power jbet‘iween a

~ first grid and a sec0nd grid. The first grid operates at a first power

wattage and a first electrical frequency and the second grid operating at a
second electrical frequency. The | system comprises a rotatable shaft, a
drive motor, a rotor assembly, a stator assembly, a slip ring assembly and
2 bus duct assembly. The dnve motor is connected to the rotatable shaft
to dnve the shaft proportlonal to power compensatlon between the first
and second grids. The rotor assembly has a rotor connected Wlth the
rotatable shaft on a first side of the drive motor connection -to the

rotatable shaft. The rotor assembly' has rotor end Windings extending

' ax1a11y from opposmg ends of the rotor with the first rotor end w1nd1ngs

axially posmoned adjacent the drlvc motor and with the second rotor end

w1nd1ngs axially posmoned remote from the dnve motor. 'The stator

.asser_nbly- surrounds the rotor and has stator windings electricaliy

connected with the second grid. The ship ring' assembly 1s mounted to the
rotatable shaft and is electrically connected to the first gnd The bus duct
assernbly is mounted w1th1n the rotatable shaft and extends therealon g

between the slip rlng assernbly and the second rotor end wmdmgs

| posmoned remote from the dnve motor to electrically 1nterconnect1ng the

slip nng assembly to the s-econd rotor end windings posttloned remote
from the drive motor. . .

In accordance with a pr'eferred aspect of the present invention, the
rotary transfonner system has a rotatable shaft comprising at least first
and second axially extendmg sectlons coupled together to form thc shaft.
The shp ring assembly 1S connected to the first shaft section. The rotor 1S

connected to the second shaft section. The bus duct assembly includes
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first and second bus duct sections ax1a11y extendrng substantlally w1th1n

the ﬁrst and second shaft sectrons Each of the ﬁrst and second bus duct

;sectlons are 1nterconnected Wlthln one of the shaft secttons

Preferably, one of the first and second bus duct sectlons extends

beyond 1ts correspondmg shaft sectlon into the other shaft sectlon such

that the plug assembly 1S located in one of the first and second shaft

sections. The ﬁrst ‘and second bus duct sections are L shaped sections
whose corresponding ﬁ-rst and second end leads are respectively mounted

through a correspondmg set of exrt holes in the correSpondrng ﬁrst or

- second shaft sections. ~ The shaft coupling and the bus duct

1nterconnectron are located in close axrally proxrrmty to each other

Brlef Descnptlon of The Drawrngs

For a better understandmg of the nature and obj ects of the present
invention reference may be had to the accompanylng dlagrammatlc
drawmgs in which:

Brlef Descrr tlon-j Qf The Drawings

FIGURE 1 1s a srde sectional view of an example rotat1ng
trans former system accordtng to an embodnnent of the invention.

FIGURE 2 is a side sectional view of a shaft assembly of the
rotating transformer system of FIGURE 1

F IGURE 3 is a top sectional view of the rotatrng transforrner
system of FIGURE 1. ' ,

‘FIGURE 4A 1s a sectional view of a portion of the ;rotary
transformer system of FIGURE 1, shoWing a bus conductor and its
correspondrng three phase isolated bus duct.

FIGURE 4B 1S a sectroned view taken along 11ne 4B-4B of
FIGURE 4A. '
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ription Of The Invention

Referring to Figure- 1 there is -shown a rotary transformer 20 which

_mcludes both the rotor assembly 22 and a stator 24. The rotor assembly

22 1nc1udes a rotor core sectron 26, first and second rotor end wmdmgs
12, 14, slip rings or collector rings 40, and a rotatabie shaft 28. Rotor
assembly 22 1S rotatable about a vertical axis V of 1ts rotatable shaft 28 1n
both a clockw1$e drrectlon and the counter-—clock\mse dlrectlon Rotatlon
of rotor assembly 22 1s effected by a drive motor 30 It should be
understood that while the preferred embodiment shows a Vertlc ally
orrentated rotary transformer the orrentatlon of the rotary transformer
may be along another axrs such as, for example a horizontal axis.

The rotary transformer 20 18 a hlgh voltage hlgh current '
enwronment of alternatlng voltage- and current Rotary transformer
system 20 1s connected to transfer electrrcal power between first electncal
system (example first electncal grld) and a second electrical system (for

example a second electncal gnd) The first electrlcal erid Operates at a

- first power and first frequency and the second electrical grid operates at a

second. frequency.

In this environment, the rotor assembly 22 is connected by three

phase lines of the bus ducts 27 of the first electrical system 29 and the

stator windings 25 are connected to the bus ducts 31 of the Second

electrical system 33. Only one connection of the stator winding 25 to bus

duct 31 is shown for simpl.-icity. It should be understood that the first and

second electrical systems 29 33 are shown as the end porti-ons of
respectrve bus ducts 27 and 31. In the environment of the rotary
transformer 20, 1t should be understood that the electrical grlds 29, 33
would be continuations of the bus ducts 27, 31 within the building
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structure 54. Moreover, while bus duct 31 are shown spaced vertically,
these bus duct 31 conld altemativelybe spaced horizontally apart. o
Drive motor 30 rotates the rotor aSSembly 22 1n response to a drive
signal generated by an unlllustrated control system.. The first and second
electrical systems 29, 33 may have a dlfferent electncal charactenstlc
such as _frequency or phase. The control system is bl-fdrrectionally
operable to rotate the rotary transfer system at a variable speed for

transferring POWET frorn the first electrical system to the second electrical

system or vice versa.

In Figure 1, the collector system 1S posrtloned at the top of the rotor

assembly 22 and comprises s11p rings 40, 1nsu1ators 42 that support the

slip rings 40 and a brush nggmg assembly 44 that supports the brushes

The coilec.tor system has three slip rings 40, one for each phase. There

are three corresponding brush rigging assemblies 44. Three phase lines
leading from bus ducts of the first electrical system 29 are connected to a
respective one of assemblies 44 of collector system of rotor assembly 22.

Other three phase lines 31 are connected to the other electrical system 33

- and to stator windings 25. The illustrated slip rings 40 are rated for 17

kV.
| The rotary transformer 20 1s enclo sed in a thermally 1nsulated

housmg 50 ‘The housing 50 is, in turn typically srtuated ina bulldmg 54.

" The center 11ne in Figure 1 Wthh corresponds to axis V depicts the fact

that only a night side of rotary transformer system 20 is 111ustrated in
Figure 1. It should be understood that only a portion of the structure is
shown and that mirror images of the Ilustrated portions extend to the left

of axis V.

The slip rings 40 ':.of the three phase planes are electrically
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connected to their respective windings on rotor assembly 22 by the bus
conductors 80. The bus condu'ctors 80 extend through respective three

phase isolated bus ducts 82 formed interiorly in rotatable shaft 28

Referﬁng to FIGURE 3,_the bus ducts 82 have an air buffer 146 provided

therebetween (e.g., the bus ducts 82 are not in physical contact, but are

spaced apart and separated by air). In the illustrated eaample

‘embodiment, the bus conductors 80 are tubular 1n shape, but other shapes

can be utilized (e.g., b'0xcd shape). A disc insulator 83 \(Figure‘i 4B) is
situated a few inches. inside the mouth 160 of each bus duct 82, fitting
around the correspondmg bus conductor 80 to seal the bus system S0, €.8.,
air does not pass into the bus system (see FIGURE 4B). *

As shown n FIGURE 4A and FIGURE 4B, the slip ring 40 interior
channel 139 has an electrlcally conductlve plate 150 formed to brldgc shp
ring 40. The conductlve plate 150 has a cyhndncally shaped conductive
extension 152 cxtcndmg radially 1ntenor11y from shp nng 40 toward

rotatable shaft 28. A first end of the bus conductor 80 for each phase

~plane is secured to extension 152, and hence to conductive plate 150 and

thus to slip ring 40, by a flexible connector 154. A second end of the bus

conductor 80 for cach phase plane is connected to a rotor wmdmg on

rotor assembly 22 for the respectlve phase.

' From their attachments to flexible connector 154, each bus
conductor 80 extends radlally toward rotatable shaft 28, entering a mouth
160 of its respectlve thrce phase 1solated bus duct 82. Upon cntry into
mouth 160 the bus conductor 80 travels a short d1stance radially (with
respect to the interior of rotatable shaft 28) through a ﬁrst radial segment .
of its rcspcctlve bus duct 82 and then makes an essentlally ninety de gree

bcnd to travel through an axial segment of the bus duct 82 As
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underst_ood with reference to Figure 2, the bus conductor 80 then again
bends into a second radial segment of bus duct 82, from which bus
conductor 80 emerges through an annulus 162. o , -

As further understood from FIGURE 4A and FIGURE 4B the
mouth '160 and annulus 162 of each bus duct 82 extends through a cover
plate 164. The cover plate 164 1s secured by fasteners 166 through
1nsu1ated spacers 167 and i8 held slight aloft above the c1rcumference of
rotatable shait 28, thereby 1nsu1at_1ng -cover plate 164 from rotatable shaft
28.

As understood from the foregorng, each phase conductor 80 1S I

its own grounded metal enclosure, e.g., bus duct 82. The 1solated phase

bus ensures that any fault or electrlcal failure or arc-over will occur first
to ground before bec;orrnng~ a phase to phase fault. As most systerns are
ground fault current limited, damage is minimized.

‘The improvements in the present invention are be st described with

- reference to Figures 1 and 2 and' in particular to the bus duot assembly

100. In Figure 1, the rotor assembly 22 has a rotor.2\6' connectedWith the
rotatable shaft 28 on a first side 102 of the drive motor 30 connection to
the rotatable shaft 28. The rotor assembly has rotor end windings 12, 14
that extend axially from opposmg ends of the rotor 22 wrth the ﬁrst rotor
end windings 12 axially posrtlo_ned ad acent the drive motor 30 an_d with
the second rotor end windings 1 4 axially positioned remote from the
drive nrotor 30. The slip ring assembly 40 1s mounted to the rotatable
shaft 28 on a second side 104 of the drive motor 30 _connectionf to the
shaft 28, which 1s opposrte to the first side 102. . '_

The bus duct assembly 100 is mounted within the rotatable shaft 28
as descrrbed above and extends axially along the shaﬂ 28 between the ship
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- 1Ing assembly 40 and the second rotor end windings 14 to electrically

interconnect the ship rin g as'Sembly 40 to the second rotor end windings

14 pOS1t10ned remote from the dnve motor 30. The connectlon of the bus

duct 80 to the rotor end w1nd1ng 14 1S through supports 180. Thls \

~ connection on the w1nd1ng 14 increases the distance the bus duct 80

extends. The bus duct 80 now extends through both upper and lower
shaft sectlons 128 228 The three exit openings 160 cut through the shaft

28 on the same plane are .loeated. adjacent the rotor windings 14 and

di_stanced from drive motor 30 connection to the shaft 28. It should be

understood that only one bus duct 82 and exit opening 160 is shown in
Figure 1 and as best seen in Figure 3, that in practice, three exit openings
160' are loeated _ on the..Same plane passing through shaft 28 at radial .
angled spacing‘s preferably of 120° apart. Hence these three lower exit
openings .1\80 are not 1ocated in the torque carry portion of the shaft, 28

ad; acen't the motor coupling 3 5. In othe’i'words the lower exit openings in

- the shaft 28 (Figure 1) assoc1ated with mouths 160 (F1 1gure 2)1sin a

relatively stress free zone

The improved mechanlcal stress free connectlon of the bus duct 80
through Opemngs 160 to the lower rotor end wmdlng 14 results In an
1ncreased axial length of bus duct 80 T 0. better accommodate the
manufacture and ﬁeld serwcmg of the shaft 28 and 1ncreased length of
bus duct 80, the shaft 28 compnses an assembly of an upper shaft sectlon
128 and a lower shaft sect-lon 228. The upper shaft 128 is coupled to

lower shaft 228 in combination with shaft coupling 35 for the torque of

drive motor 30. Also the bus duct 80 cornprises an assembly 100 Of two

correspondmg sections 110 and 120 (see Figure 2) The bus duct sectlons
110 and 120 substantlally extend W1th1n corresponding shaft sections 128
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and 228. The bus duct sections 110 and 120 are coupled by an
interconnection assembly shown generally at 400. This interconnection
assembly may comprise any suitable plug type interconnection involving
tabs or a series of spring loaded ﬁ;lger contacts extending around the
inner conductor 80 of the bus duct 82 to interconnect the two bus duct

sections.

It should be understood that alternative embodiments of the present
invention may be readily apparent to a person skilled in the art in view of
the above description for the preferred embodiments of this invention.
Accordingly, the scope of the present invention should not be limited to
the teachings of the preferred embodiments and should be limited to the

scope of the claims that follow.
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WHAT IS CLAIMED IS:
1.  Arotary transformer comprising:

a rotatable shaft;

a drive motor connected to the rotatable shaft to drive the shatft;

a rotor assembly having a rotor connected with the rotatable
shaft on a first side of the drive motor connection to the rotatable shaft,
the rotor assembly having rotor end windings extending axially from
opposing ends of the rotor with the first rotor end windings axially
positioned adjacent the drive motor and with the second rotor eind
windings axially positioned remote from the drive motor;

a stator assembly surrounding the fotor;

a slip ring assembly mounted to the rotatable shaft,

a bus duct assembly mounted within the rotatable shaft
comprising three phases of isolated bus where each phase of isolated bus
comprises an interior bus conductor surrounded by an outer housing, the
bus duct assembly extending along the rotatable shaft between the slip
ring assembly and the second rotor end windings positioned remote from
the drive motor to electrically interconnect the slip ring assembly to the
second rotor end windings positioned remote from the drive motor, and
the bus duct assembly comprising first end leads extending through
openings in the shaft axially adjacent the second rotor end windings
positioned remote from the drive motor for connection with the second

rotor end windings.

2. The rotary transformer of claim 1 wherein the first end

leads extend radially on the same plane through the openings in the shaft.
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3.  The rotary transformer of claim 1 wherein the slip ring
assembly 1s mounted to the rotatable shaft on a second side of the drive
motor connection to the shaft opposite to the first side and wherein the

bus duct extends through the shaft and the connection of the drive motor

to the shaft.

4.  The rotary transformer of claim 3 wherein the bus duct
assembly further includes second end leads radially extending through
openings 1n the rotatable shaft on the second side of the drive motor for

connection with the slip ring assembly.

5.  The rotary transformer of claim 1 wherein the bus duct has

a tubular shape.

6.  The rotary transformer of claim 1 wherein the rotatable
shaft comprises at least first and second axially extending shaft sections
coupled together to form said shaft, and wherein:

the slip ring assembly is connected to the first shaft section;

the rotor 1s connected to the second shaft section; and

the bus duct assembly includes first and second bus duct sections
axially extending substantially within the first and second shaft sections,
each of the first and second bus duct sections being interconnected within

one of the shaft sections.

7. The rotary transformer of claim 6 wherein one of the first
and second bus duct sections extends beyond its corresponding shaft
section Into the other shaft section such that the bus duct interconnection

1s located 1n one of the first and second shaft sections.

8.  The rotary transformer of claim 7 wherein the first and
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second bus duct sections are L shaped sections whose corresponding first
and second end leads are respectively mounted through a corresponding

set of exit holes 1n the corresponding first or second shaft sections.

9. The rotary transformer of claim 6 wherein the shaft

sections are coupled together in combination with the drive motor section

to the shalft.

10. The rotary transformer of claam 6 wherein the shaft
sections are coupled together in close axial proximity to the bus duct

Interconnection.

11. A rotary transtormer system for transterring power
between a first grid and a second grid, the first grid operating at a fiist
power wattage and a first electrical frequency and the second grid
operating at a second electrical frequency, the system comprising:

a rotatable shaft;

a drive motor connected to the rotatable shaft to drive the shaft
proportional to power compensation between the first and second grids;

a rotor assembly having a rotor connected with the rotatable
shaft on a first side of the drive motor connection to the rotatable shaft,
the rotor assembly having rotor end windings extending axially from
opposing ends of the rotor with the first rotor end windings axially
positioned adjacent the drive motor and with the second rotor end
windings axially positioned remote from the drive motor;

a stator assembly surrounding the rotor and having stator
windings electrically connected with the second grid;

a slip ring assembly mounted to the rotatable shaft and being

electrically connected to the first grid; and,
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a bus duct assembly mounted within the rotatable shaft
comprising three phases of isolated bus duct where each phase of isolated
bus comprises an interior bus conductor surrounded by an outer housing,
the bus duct assembly extending along the rotatable shaft between the slip
ring assembly and the second rotor end windings positioned remote from
the drive motor to electrically interconnect the slip ring assembly to the
second rotor end windings positioned remote from the drive motor, and
the bus duct assembly comprising first end leads extending through
openings in the shaft axially adjacent the second rotor end windings
positioned remote from the drive motor for connection with the second

rotor end windings.

12. The rotary transformer system of claim 11 wherein the

first end leads extend radially on the same plane through the openings in
the shatft.

13. The rotary transformer system of claim 11 wherein the slip
ring assembly 1s mounted to the rotatable shaft on a second side of the
drive motor connection to the shaft opposite to the first side and wherein

the bus duct extends through the shaft and the connection of the drive

motor to the shatft.

14. The rotary transformer system of claim 13 wherein the bus
duct assembly further includes second end leads radially extending
through openings in the rotatable shaft on the second side of the drive

motor for connection with the slip ring assembly.

15. The rotary transformer system of claim 11 wherein the bus

duct has a tubular shape.
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16. The rotary transformer system of claim 11 wherein the
rotatable shaft comprises at least first and second axially extending shaft
sections coupled together to form said shaft, and wherein:

the slip ring assembly 1s connected to the first shaft section;

the rotor 1s connected to the second shaft section; and

the bus duct assembly includes first and second bus duct sections
axially extending substantially within the first and second shaft sections,
each of the first and second bus duct sections being interconnected within

one of the shaft sections.

17. The rotary transformer system of claim 16 wherein one of
the first and second bus duct sections extends beyond its corresponding
shaft section into the other shaft section such that the bus duct

interconnection 1s located in one of the first and second shatt sections.

18. The rotary transformer system of claim 17 wherein the
first and second bus duct sections are L shaped sections whose
corresponding first and second end leads are respectively mounted
through a corresponding set of exit holes in the corresponding first or

second shaft sections.

19. The rotary transformer system of claim 16 wherein the
shaft sections are coupled together in combination with the drive motor

connection to the shatt.

20. The rotary transformer system of claim 16 wherein the
shaft sections are coupled together in close axial proximity to the bus duct

interconnection.
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