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Description
BACKGROUND OF THE INVENTION

[0001] The presentinventionrelates generally to signal
transmission in non-contacting interfaces and more par-
ticularly to power and information transfer in non-contact-
ing interfaces.

[0002] Many systemsrequire powerand/orinformation
to be transferred between surfaces in motion, such as
between rotating surfaces. Generally, this is accom-
plished using contacting or non-contacting slip rings
(e.g., rotary transformers, rotary electrical interfaces, ro-
tating electrical connectors, collectors, swivels, electrical
rotary joints, etc.). The slip ring system couples electrical
signals between two portions of the slip ring that rotate
in relation to each other.

[0003] A contact-type slip ring generally consists of a
conductive circle or band mounted on a shaft and insu-
lated from it. The rotating portion of the system, such as
the rotor of a generator, is electrically connected to the
conductive circle. Fixed contacts or brushes run in con-
tact with the conductive circle, transferring electrical pow-
er or signals to the static portion of the system.

[0004] Contact-type slip rings have numerous disad-
vantages including mechanical failure, sparking, noise
introduction, limited power and/or data rate transfer ca-
pability, etc. Non-contacting slip rings have been em-
ployed to overcome some of the disadvantages intro-
duced by contact-type slip ring systems.

[0005] Non-contacting slip ring systems have em-
ployed various means for transmitting information across
a small gap between the rotating and the non-rotating
portions of the slip ring systems. For example, U.S. Pat-
ent No. 6,452,668, entitled "Rotating head optical trans-
mitter for position measurement system," U.S. Patent No.
6,630,993, entitled "Method and optical receiver with
easy setup means for use in position measurement sys-
tems," U.S. Patent No. 6,870,608, entitled "Versatile
transmitter and receiver for position measurement," and
U.S. Patent No. 7,187,823, entitled "Contact-free slipring
for survey instrumentation" describe various uses of op-
tical transmitters to transmit information across an air gap
between the rotating and the non-rotating portions of the
slip ring systems. Such systems require highly precise
alignment (e.g., micron level alignment) to ensure proper
signal transmission. These systems therefore require
manufacturing and alignment tolerances that are difficult
to achieve in order to function properly.

[0006] US 2005279914 A1 discloses a contact free ro-
tary transformer assembly can be used to transfer power
and information between a stationary portion and a ro-
tatable portion of a laser scanning device. The rotary
transformer can consist of a pair of substantially parallel
ferrite rings, each having disposed therein a coil for pass-
ing AC current. The assembly can use an optical fiber
positioned near a rotational axis of the transformer to
transfer optical information between the stationary and
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rotary portions. The optical fiber can include two portions
connected by a rotational connection in order to allow
the portions to rotate with respect to one another while
maintaining the light path.

[0007] US 3,423,991 discloses an ultrasonic inspec-
tion for identifying those areas in plywood panels where
the laminations are not properly bonded together. The
inspection apparatus is adapted to be incorporated into
a grade line for individually inspecting each panel at the
same rate as the panels are being produced. This is ac-
complished by transmitting ultrasonic energy into one
side of the panel and receiving the energy on the opposite
side. Arugged search unit having a cylindrical transducer
is provided for rolling along a surface of the panel for
transmitting the ultrasonic energy into the panel and/or
for receiving the ultrasonic energy that has propagated
through the panel.

[0008] Accordingly, improved systems and methods
for data and/or power transmission in contact free slip
rings are required.

BRIEF SUMMARY OF THE INVENTION

[0009] The present invention generally provides for
transmission of information in non-contacting rotary in-
terfaces. In one embodiment, a non-contacting rotary in-
terface has a first core with a first pair of balanced trans-
mission lines coupled to the first core and a second core
moveable in relation to the first core with a second pair
of balanced transmission lines coupled to the second
core and configured to receive signals from the first pair
of balanced transmission lines. The first pair of balanced
transmission lines has a first transmit wire coupled to a
first transceiver at a first end of the first transmit wire, a
second transceiver coupled to the first transmit wire at a
second end of the first transmit wire, a second transmit
wire coupled to a third transceiver at a first end of the
second transmit wire, and a fourth transceiver coupled
to the second transmit wire at a second end of the second
transmit wire. In some embodiments, the balanced trans-
mission lines are electrical traces on a circuit board.
[0010] These and other advantages of the invention
will be apparent to those of ordinary skill in the art by
reference to the following detailed description and the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1 depicts a top view of a rotary interface accord-
ing to an embodiment of the present invention;
FIG. 2 depicts a bottom-side perspective view of a
rotary interface top core;

FIG. 3 depicts a top-side perspective view of a rotary
interface bottom core;

FIG. 4 depicts a side cross-sectional view of a rotary
interface according to an embodiment of the present
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invention;

FIG. 5depicts a single-ended balanced transmission
line transmitter according to an embodiment of the
present invention;

FIG. 6 depicts a balanced transmission line trans-
mitter according to an embodiment of the present
invention; and

FIG. 7 depicts a transmission line receiver according
to an embodiment of the present invention.

DETAILED DESCRIPTION

[0012] At least one embodiment of the present inven-
tion provides arotary interface utilizing transmission lines
to transmit information across a gap between a rotating
and a non-rotating portion of the interface. Though de-
scribed herein in terms of the exemplary embodiments
shown in FIGS. 1-4 and FIG. 8, any appropriate layout
orimplementation of arotary interface (e.g., contract free
slip ring, etc.) may be used. For descriptive simplicity and
clarity, rotary interfaces similar to a rotor-stator interface
or arotary transformer are described below. The various
aspects and components of a generic rotary interface are
not described in detail herein except as necessary to de-
scribe the present invention. One of skill in the art will
recognize the various components and their uses that
are omitted or briefly mentioned.

[0013] FIG. 1 depicts a top view of a rotary interface
100 according to an embodiment of the present invention.
In at least one embodiment, rotary interface 100 com-
prises two substantially similar cores - a top core 102 and
a bottom core 104 (shown in FIG. 3). In some embodi-
ments, one or both of top core 102 and bottom core 104
are arranged in rotatable relation to each other. That is,
either or both of top core 102 and bottom core 104 may
be rotated around central axis 106.

[0014] FIG. 2 depicts a bottom-side perspective view
of the rotary interface 100 top core 102. Top core 102
may be a substantially similar but inverted core with sim-
ilar components and features to bottom core 104 as de-
scribed in further detail below with respect to FIGS. 3-7.
Top core 102 may include a windings channel 108 that
houses windings 110. In some embodiments, top core
102 may also include a trace path 112 and/or an elec-
tronics channel 114.

[0015] Similarly, FIG. 3 depicts a top-side perspective
view of the rotary interface 100 bottom core 104. Bottom
core 104 may be a substantially similar but inverted core
with similar components and features to top core 102 as
described above and in further detail below with respect
to FIGS. 4-7. Bottom core 104 may include a windings
channel 116 that houses windings 118, similar to wind-
ings channel 108 and windings 110 of top core 102. In
some embodiments, bottom core 104 may also include
atrace path 120 and/or an electronics channel 122 similar
to trace path 112 and/or an electronics channel 114.
[0016] FIG. 4 depicts a side cross-sectional view of
rotary interface 100 according to an embodiment of the
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present invention. As discussed above, rotary interface
100 includes a top core 102 and a bottom core 104, each
with respective windings channels 108 and 116 and wind-
ings 110 and 118. Top core 102 and bottom core 104 are
non-contacting. That is, top core 102 and bottom core
104 may be spaced apart by a distance D. Distance D
may be a non-constant distance. That is, some portions
of top core 102 may be closer to bottom core 104 than
other portions as top core 102 and/or bottom core 104
rotate about central axis 106.

[0017] In at least one embodiment, trace paths 112
and 120 may be implemented as including trace boards
124 and 126, each having respective transmission lines
128 and 130 (e.g., line traces printed on a circuit board,
etc.). In the same or alternative embodiments, trace
paths 112 and 120, trace boards 124 and 126, and/or
transmission lines 128 and 130 may be located in or
about windings channels 108 and 116 or on any other
appropriate portion of top core 102 and bottom core 104.
[0018] Top core 102 and bottom core 104 may be sub-
stantially ring-shaped cores formed of any appropriate
material (e.g., ferrite, etc.) positioned adjacent each oth-
er, but spaced apart by the distance D. This distance may
be predetermined and may be any suitable distance such
that, subject to manufacturing tolerances of top core 102
and bottom core 104, the cores 102, 104 will not contact
each other when one or both are rotated about central
axis 106. In atleast one embodiment, the distance D may
be approximately 5/1000 inches. As will be discussed
below, because transmission lines 128, 130 are em-
ployed, top core 102 and bottom core 104 require less
stringent alignment than conventional non-contacting
slip rings and thus the distance D may be a non-constant
distance. Thatis, even if top core 102 and/or bottom core
104 are irregularly shaped and/or are misaligned relative
to each other, use of transmission lines 128 and 130 ne-
gates the need for highly accurate alignment.

[0019] Windings 110 and 118 may be magnetically
coupled wire coils aligned in windings channels 108 and
116, respectively, and may be substantially symmetric
about central axis 106. In this way, rotary interface 100
includes a pair of substantially identical ring-shaped
cores 102, 104 for housing windings 110, 118 capable
of inductively coupling power therebetween. The wind-
ings 110 and 118 in each respective core 102 and 104
may have a predetermined number of wrapped wires or
a number of wrappings of a single wire. The number of
wires and/or wrappings may depend upon the gauge of
the wire used. Each wrapped wire of a winding 110, 118
can have first and second ends connected to a compo-
nent such as a transceiver or rectifier through electronics
channels 114 and/or 122 as discussed below with re-
spect to FIGS. 5-7. In such embodiments of rotary inter-
face 100, magnetic flux provides coupling from top core
102 to bottom core 104 and/or from bottom core 104 to
top core 102. In other words, mutual inductance is pro-
vided between top core 102 and bottom core 104 that
couples energy across distance D inrotary interface 100.
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[0020] Power can be applied to, for example, winding
118 mounted inside a ferrite bottom core 104. The mag-
netic field lines can pass largely through the low reluc-
tance path of the ferrite material into the matching top
core 102 through the gap between the cores (e.g., dis-
tance D). A voltage may be induced in the winding 110
mounted in the top core 102, allowing power to be trans-
ferred between the windings 110, 118 of the cores 102,
104. In a similar way, power can be applied to, for exam-
ple, winding 110 mounted inside a ferrite top core 102.
The magnetic field lines can pass largely through the low
reluctance path of the ferrite material into the matching
bottom core 104 through the gap between the cores (e.g.,
distance D). A voltage may be induced in the winding
118 mounted in the bottom core 104, allowing power to
be transferred between the windings 110, 118 of the
cores 102, 104.

[0021] In the same or alternative embodiments, such
arotary interface 100 may be used to couple AC electrical
power between components, such as by passing power
between a first set and a second set of power electronics
(not shown), where one set of power electronics is ca-
pable of rotating relative to the other set of power elec-
tronics. The electrical power coupling can be provided
by the inductive energy transfer capability of the rotary
interface 100. Unlike conventional contacting slip rings,
this rotary interface 100 does not make mechanical con-
tact between the top core 102 and the bottom core 104.
Thus, problems with contacting slip rings, such as inter-
mittent contact and sparking, can be avoided.

[0022] Transmission lines 128 and 130 may be imple-
mented using any appropriate means for directing the
transmission of energy, such as electromagnetic waves
oracoustic waves, as well as electric power transmission.
For example, transmission lines 128 and 130 may be
transmission line traces printed on a circuit board such
as respective trace boards 124 and 126, or may be wires,
coaxial cables, dielectric slabs, optical fibers, electric
power lines, waveguides, or the like. In at least one em-
bodiment, transmission lines 128 and 130 are traces
printed on FR-4 printed circuit boards (PCBs). Of course,
other appropriate PCBs may be used.

[0023] Transmission lines 128 and 130 may be used
to allow electrical signals to be passed between top core
102 and bottom core 104. Though expressed herein as
transmission lines 128 and 130, one of skill in the art will
recognize that multiple transmission lines may be used
in each core 102, 104. That is, transmission lines 128
and 130 may each include one or more pairs of trans-
mission lines. For example, transmission lines 128 and
130 may include pairs of transmission lines for each di-
rection of communication (e.g., a pair for transmitting
from top core 102 to bottom core 104 and/or a pair for
transmitting from bottom core 104 to top core 102). Trans-
mission line pairs may be electrically driven and thus
used as a transmitter (e.g., may be configured to transmit
a signal). In reciprocal fashion, a transmission line pair
may be used as a receiver. Generally, as discussed be-
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low, transmission lines have controlled impedance along
their length and are terminated with a similar matched
impedance.

[0024] In at least one embodiment, transmission lines
128 and 130 may be transmission line pairs that include
two conductors of the same type with equal impedance
to ground and other circuits. Since transmission line trac-
es may be relatively small, multiple pairs of transmission
and/or reception transmission lines may be used in rotary
interface 100. Since the transmission lines may be used
as atransmission line in one core "coupled" to a receiving
transmission line in another core, the transmission lines
may be in close proximity to each other across the dis-
tance D regardless of the angular position of top core
102 relative to bottom core 104.

[0025] FIGS. 5-7 depict various embodiments of trans-
mission using transmission lines in a rotary interface,
such as the rotary interface 100 described above with
respect to FIGS. 1-4 and the rotary interface 800 de-
scribed below with respect to FIG. 8. As is shown below,
single-ended and/or differential signaling may be used
across transmission lines and/or pairs of transmission
lines. This provides improvement over conventional
methods of signal transmission across an air gap inrotary
interfaces because the transmission lines do not require
highly rigorous alignment as is needed in prior methods,
such as optical transmission. Generally, transmission
lines used in the inventive manner take advantage of
certain aspects of transmission lines usually considered
to be disadvantages. Specifically, transmission lines are
used in the present invention in close proximity to other
transmission lines. Communication therebetween is nor-
mally considered a deleterious effect and provisions are
made to shield the resultant "cross-talk" (e.g., interfer-
ence between transmission lines). However, in the
present invention, this "cross-talk" is used to transmit in-
formation in an unconventional manner.

[0026] FIG. 5 depicts a single-ended balanced trans-
mission line transmitter 500 according to an embodiment
of the present invention. Transmitter 500 may be imple-
mented as part of rotary interface 100 described above.
For example, transmitter 500 may be used as a trans-
mission line 128 in top core 102 and/or transmission line
130 in bottom core 104.

[0027] Transmitter 500 includes a signal transmitter
502 coupled to a pair of transceivers 504 and 506. Trans-
ceivers 504 and 506 are, in turn, coupled to a first line
508 (e.g., wire, etc.) and a second line 510 (e.g., wire,
etc.) of a transmission line 512. In some embodiments,
first line 508 and second line 510 are coupled to trans-
ceivers 504 and 506 through resistors 514 and 516.
Transmission line 512 is terminated at a terminating re-
sistor 518.

[0028] Transmitter 500 may be configured to transmit
any appropriate signal, such as complementary signals
along first line 508 and second line 510. Transceivers
504 and 506 may be used to amplify signals from signal
transmitter 502 and to drive the transmission line 512
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impedance at all times. A signal transmitted using single-
ended balanced transmitter 500 may be received by any
appropriate transmission line receiver, such as receiver
700 described below with respect to FIG. 7.

[0029] FIG. 6 depicts a balanced transmission line
transmitter 600 according to an embodiment of the
present invention. Transmitter 600 may be implemented
as part of rotary interface 100 described above with re-
specttoFIGS. 1-4 and/or arotary interface 800 described
below with respect to FIG. 8. For example, transmitter
600 may be used as a transmission line 128 in top core
102 and/or transmission line 130 in bottom core 104.
[0030] Transmitter 600 includes a signal transmitter
602 coupled to multiple transceivers 604. Transceivers
604 are, in turn, coupled to a first line 606 (e.g., wire,
etc.) and a second line 608 (e.g., wire, etc.) of a trans-
mission line 610 (e.g., as a differential pair, etc.). In some
embodiments, first line 606 and second line 608 are cou-
pled to transceivers 604 through resistors 612.

[0031] Transmitter 600 may be configured to transmit
any appropriate signal, such as complementary signals
sent to both ends of both first line 606 and second line
608. Transceivers 604 may be used to amplify signals
from signal transmitter 602 and to assist in propagating
the signal around transmission line 610. A signal trans-
mitted using balanced transmission line transmitter 600
may be received by any appropriate transmission line
receiver, such as receiver 700 described below with re-
spect to FIG. 7.

[0032] FIG. 7 depicts a transmission line receiver 700
according to an embodiment of the present invention. As
discussed generally above, transmission line receiver
700 may be positioned proximal atransmission line trans-
mitter (e.g., single-ended balanced transmission line
transmitter 500, balanced transmission line transmitter
600, etc.) and signals may be passed therebetween. That
is, a transmitting transmission line located in a core (e.g.,
top core 102 or bottom core 104) may transmit signals
across an air gap (e.g., distance D, etc.) to transmission
line receiver 700, which is located in an opposing (e.g.,
facing) core. Due to the nature of the "cross-talk" between
the transmitting transmission line transmitter 500/600
and the receiving transmission line receiver 700, the
transmission lines 500/600 and 700 may be near (e.g.,
within less than 200 microns) to each other, but do not
require stringent angular alignment.

[0033] Exemplary transmission line receiver 700 com-
prises a transmission line 702. In at least one embodi-
ment, transmission line 702 is a transmission line pair
having a first line 704 (e.g., wire, etc.) and a second line
706 (e.g., wire, etc.). Transmission line 702, through first
line 704 and second line 706, terminates in a balanced
termination 708. Balanced termination 708 may com-
prise one or more resistors 710 with a matched imped-
ance. A signal received by transmission line receiver 700
over transmission line 702 may be passed through bal-
anced termination 708 to a differential receiver 712 to
boost the incoming signal and reduce noise of common-
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mode interference.

[0034] In atleast one embodiment, balanced termina-
tion 708 may have approximately 2dB of transmission
loss to control output ringing due to induced counter ro-
tating signals through transmission line 702. In the same
or alternative embodiments, the differential receiver will
have some hysteresis and high gain. With some link ge-
ometries, the coupling between the transmission lines
could be somewhat weak; in that case, it will be advan-
tageous to include significant gain in the receiver and
provide some receiver hysteresis to reject noise. At tran-
sitions of a signal from transmission line transmitter
500/600, there will be a change in current flowing in the
transmission line transmitter, and this will induce a
change in current flowing in the receiving transmission
line; thus resulting in a portion of the signal associated
with that single transition being transferred across the air
gap to the transmission line receiver 700. As all the signal
transitions are transferred across the gap, the entire sig-
nal can be reconstructed at the output of the receiver. Of
course, any appropriate implementation of transmission
lines as a receiver may be used as transmission line re-
ceiver 700 in coordination with the various embodiments
of the invention described above.

[0035] Other substantially radial symmetric arrange-
ments of a rotary interface can be used to provide similar
coupling and isolation, such as the rotary interface 800
shown in FIG. 8. In contrast to the top core 102 and bot-
tom core 104 rotary interface 100 separated by a distance
D described above with respect to FIGS. 1-4, rotary in-
terface 800 includes an inner concentric cylinder 802 and
an outer concentric cylinder 804 separated by a tubular
gap G. Both inner cylinder 802 and outer cylinder 804
may rotate about central axis 106. In operation, this may
be similar to top core 102 and bottom core 104 as de-
scribed above, but modified to accommodate the con-
centric arrangement of cylinders 802 and 804. For ex-
ample, inner cylinder 802 may have a windings channel
806 for housing windings 808 and/or transmission lines
810. In an alternative embodiment, one or both of wind-
ings 808 and/or transmission lines 810 may be mounted
in another location on or about inner cylinder 802, such
as on an outer edge 812. Similarly, outer cylinder 804
may have a windings channel 814 for housing windings
816 and/or transmission lines 818. In an alternative em-
bodiment, one or both of windings 816 and/or transmis-
sion lines 818 may be mounted in another location on or
about outer cylinder 804, such as on an inner edge 820.
Transmission lines 810 and 818 may be used as trans-
mitters and/or receivers as described generally above
with respect to FIGS. 1-4 and specifically with respect to
FIGS. 5-7.

[0036] Ofcourse,the use oftransmission linestotrans-
mit information across an air gap may be extended to
other non-rotary moving interfaces. For example, trans-
mission lines could be mounted to two lateral members
spaced apart by a small distance as shown in FIG. 9.
Information may be passed therebetween as one or both
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of the lateral members are moved longitudinally and/or
lattitudinally relative to each other.

[0037] Specifically, FIG. 9 depicts a top view of a non-
contacting interface 900 according to an embodiment of
the present invention. Non-contacting interface 900 in-
cludes a first member 902 spaced apart from a second
member 904. That is, as similarly discussed above with
respect to cores 102 and 104 of rotary interface 100, first
member 902 is separated from second member 904 by
a gap of distance D. First member 902 has a first trans-
mission line 906 coupled to a portion of the member.
Similarly, second member 904 has a second transmis-
sion line 908 coupled to a portion of the member. As will
be understood by one of skill in the art, the transmission
lines 906 and 908 may be affixed to, embedded in, or
otherwise associated with their respective members. In
at least one embodiment, transmission lines 906 and 908
are coupled to facing surfaces of members 902 and 904.
[0038] Members 902 and 904 may be formed of any
appropriate material. In at least one embodiment, mem-
bers 902 and 904 may be separate apparatuses in a sys-
tem that must communicate with each other. Transmis-
sion lines 906 and 908 may be transmission lines as de-
scribed above with respect to FIGS. 5-7. In at least one
embodiment, transmission lines 906 and 908 may be
similar to transmitting transmission lines and receiving
transmission lines discussed above, but may be aligned
substantially longitudinally along respective members
902 and 904. In the same or alternative embodiments,
transmission lines 906 and 908 may be electrical traces
on one or more circuit boards as described above.
[0039] The foregoing Detailed Description is to be un-
derstood as being in every respectillustrative and exem-
plary, but not restrictive, and the scope of the invention
disclosed hereinis not to be determined from the Detailed
Description, but rather from the claims as interpreted ac-
cording to the full breadth permitted by the patent laws.
It is to be understood that the embodiments shown and
described herein are only illustrative of the principles of
the present invention and that various modifications may
be implemented by those skilled in the art without depart-
ing from the scope of protection as conferred by the ap-
pending claims. Those skilled in the art could implement
various other feature combinations without departing
from the scope of protection as conferred by the append-
ing claims.

Claims

1. A non-contacting rotary interface (100) comprising:
a first core (102); and
a second core (104) rotatable in relation to the
first core (102);

characterized by:

the non-contacting rotary interface (100)
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further comprising:

a first pair of balanced transmission
lines (128; 508, 510, 512; 606, 608,
610) coupled to the first core (102) and
to a plurality of transceivers (504, 506;
604), and

a second pair of balanced transmission
lines (130) coupled to the second core
(104) and to a receiver (700) to receive
signals from the first pair of balanced
transmission lines (128; 508, 510, 512;
606, 608, 610).

2. The non-contacting rotary interface (100) of claim 1
characterized by the first pair of balanced transmis-
sion lines (606, 608, 610) comprising:

afirst transmit wire (606) coupled to a first trans-
ceiver (604) at afirst end of the first transmit wire
(606);

a second transceiver (604) coupled to the first
transmit wire (606) at a second end of the first
transmit wire (606);

a second transmit wire (608) coupled to a third
transceiver (604) at a first end of the second
transmit wire (608); and

afourth transceiver (604) coupled to the second
transmit wire (608) at a second end of the sec-
ond transmit wire (608).

3. The non-contacting rotary interface (100) of claim 1
characterized by:

thefirst pair of balanced transmission lines (128;
606, 608, 610) being electrical traces (112) on
afirst circuit board (124) coupled to the first core
(102) and the second pair of balanced transmis-
sion lines (130) are electrical traces (120) on a
second circuitboard (126) coupled to the second
core (104).

4. The non-contacting rotary interface (100) of claim 1
characterized by:

thefirst pair of balanced transmission lines (128;
508, 510, 512) comprising:

a first transmit wire (508) coupled to a ter-
mination point at a first end of the first trans-
mit wire (508);

a first transceiver (504) coupled to the first
transmit wire (508) at a second end of the
first transmit wire (508);

a second transmit wire (510) coupled to the
termination point at a first end of the second
transmit wire (510); and

a second transceiver (506) coupled to the
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second transmit wire (510) at a second end
of the second transmit wire (510).

5. The non-contacting rotary interface (100) of claim 2
characterized by:

the second pair of balanced transmission lines
comprising:

a balanced termination (708) coupled to a
firstreceive wire (704) and a second receive
wire (706); and

a differential receiver (712) coupled to the
balanced termination (708).

Patentanspriiche

1. Berlhrungslose Drehschnittstelle (100), aufwei-
send:

einen ersten Kern (102); und

einen zweiten Kern (104), der im Verhaltnis zu
dem ersten Kern (102) drehbar ist;

dadurch gekennzeichnet, dass:

die beriihrungslose Drehschnittstelle (100)
ferner aufweist:

ein erstes Paar symmetrischer Uber-
tragungsleitungen (128; 508, 510, 512;
606, 608, 610), das mit dem ersten
Kern (102) und einer Mehrzahl an Sen-
deempfangern (504, 506; 604) verbun-
den ist, und ein zweites Paar symmet-
rischer Ubertragungslinien (130), das
mit dem zweiten Kern (104) und
einem Empfanger (700) verbunden ist,
um Signale von dem ersten Paar sym-
metrischer Ubertragungsleitungen
(128; 508, 510, 512; 606, 608, 610) zu
empfangen.

2. Berthrungslose Drehschnittstelle (100) nach An-
spruch 1, gekennzeichnet durch das erste Paar
symmetrischer Ubertragungsleitungen (606, 608,
610), aufweisend:

ein erster Ubertragungsdraht (606), der mit ei-
nem ersten Sendeempfanger (604) an einem
ersten Ende des ersten Ubertragungsdrahts
(606) verbunden ist;

einen zweiten Sendeempfanger (604), der mit
dem ersten Ubertragungsdraht (606) an einem
zweiten Ende des ersten Ubertragungsdrahts
(606) verbunden ist;

einen zweiten Ubertragungsdraht (608), der mit
einem dritten Sendeempfanger (604) an einem
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ersten Ende des zweiten Ubertragungsdrahts
(608) verbunden ist; und

einen vierten Sendeempfanger (604), der mit
dem zweiten Ubertragungsdraht (608) an einem
zweiten Ende des zweiten Ubertragungsdrahts
(608) verbunden ist.

3. Berthrungslose Drehschnittstelle (100) nach An-
spruch 1, dadurch gekennzeichnet, dass:

das erste Paar symmetrischer Ubertragungslei-
tungen (128; 606, 608, 610) elektrische Leiter-
bahnen (112) auf einer ersten Leiterplatine
(124) sind, die mit dem ersten Kern (102) ver-
bunden ist, und das zweite Paar symmetrischer
Ubertragungsleitungen (130) elektrische Leiter-
bahnen (120) auf einer zweiten Leiterplatine
(126) sind, die mit dem zweiten Kern (104) ver-
bunden ist.

4. Beruhrungslose Drehschnittstelle (100) nach An-
spruch 1, gekennzeichnet durch:

das erste Paar symmetrischer Ubertragungslei-
tungen (128; 508, 510, 512), aufweisend:

einen ersten Ubertragungsdraht (508), der
mit einem Anschlusspunkt an einem ersten
Ende des ersten Ubertragungsdrahts (508)
verbunden ist;

einen ersten Sendeempfanger (504), der
mit dem ersten Ubertragungsdraht (508) an
einem zweiten Ende des ersten Ubertra-
gungsdrahts (508) verbunden ist;

einen zweiten Ubertragungsdraht (510),
der mit dem Anschlusspunkt an einem ers-
ten Ende des zweiten Ubertragungsdrahts
(510) verbunden ist; und

einen zweiter Sendeempfanger (506), der
mit dem zweiten Ubertragungsdraht (510)
an einem zweiten Ende des zweiten Uber-
tragungsdrahts (510) verbunden ist.

5. Berlhrungslose Drehschnittstelle (100) nach An-
spruch 2, gekennzeichnet durch:

das zweite Paar symmetrischer Ubertragungs-
leitungen, aufweisend:

einen symmetrischen Anschluss (708), der
mit einem ersten Empfangsdraht (704) und
einem zweiten Empfangsdraht (706) ver-
bunden ist; und

einen Differentialempfanger (712), der mit
dem symmetrischen Anschluss (708) ver-
bunden ist.
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Revendications de circuit imprimé (126) couplée au second
coeur (104).
1. Interface rotative sans contact (100) comprenant :
4. Interface rotative sans contact (100) selon la reven-

un premier coeur (102) ; et 5 dication 1, caractérisée en ce que :
un second coeur (104) pouvant étre mis en ro-
tation par rapport au premier coeur (102) ; lapremiére paire de lignes de transmission équi-
caractérisée en ce que : librées (128 ; 508, 510, 512) comprend :
l'interface rotative sans contact (100) com- 70 un premier fil de transmission (508) couplé
prend en outre : aun pointde raccordement au niveau d’'une
premiére extrémité du premier fil de trans-
une premiere paire de lignes de trans- mission (508) ;
mission équilibrées (128 ; 508, 510, un premier émetteur-récepteur (504) cou-
512 ; 606, 608, 610) couplée au pre- 15 plé au premier fil de transmission (508) au
mier coeur (102) et a une pluralité niveau d'une seconde extrémité du fil de
d’émetteurs-récepteurs (504, 506 ; transmission (508) ;
604) ; et un second fil de transmission (510) couplé
une seconde paire de lignes de trans- au point de raccordement au niveau d’'une
mission équilibrées (130) couplée au 20 premiére extrémité du second fil de trans-
second coeur (104) et a un récepteur mission (510) ; et
(700) afin de recevoir des signaux en un deuxieme émetteur-récepteur (506)
provenance de la premiére paire de li- couplé au second fil de transmission (510)
gnes de transmission équilibrées (128 ; au niveau d’'une seconde extrémité du se-
508, 510, 512 ; 606, 608, 610) . 25 cond fil de transmission (510).
2. Interface rotative sans contact (100) selon la reven- Interface rotative sans contact (100) selon la reven-
dication 1, caractérisée en ce que dication 2, caractérisée en ce que :
la premiére paire de lignes de transmission équili-
brées (606, 608, 610) comprend : 30 la seconde paire de lignes de transmission équi-
librées comprend :
un premier fil de transmission (606) couplé a un
premier émetteur-récepteur (604) au niveau un raccordement équilibré (708) couplé a
d’'une premiere extrémité du premier fil de trans- un premier fil de réception (704) et un se-
mission (606) ; 35 cond fil de réception (706) ; et
un deuxieme émetteur-récepteur (604) couplé un récepteur différentiel (712) couplé au
au premier fil de transmission (606) au niveau raccordement équilibré 708).
d’une seconde extrémité du premier fil de trans-
mission (606) ;
un second fil de transmission (606) couplé aun 40
troisieme émetteur-récepteur (604) au niveau
d’une premiére extrémité du second fil de trans-
mission (608) ; et
un quatrieme émetteur-récepteur (604) couplé
au second fil de transmission (608) au niveau 45
d’une seconde extrémité du second fil de trans-
mission (608).
3. Interface rotative sans contact (100) selon la reven-
dication 1, caractérisée en ce que : 50
la premiére paire de lignes de transmission équi-
librées (128 ; 606, 608, 610) est constituée de
pistes électriques (112) sur une premiéere carte
55

de circuit imprimé (124) couplée au premier
coeur (102) et la seconde paire de lignes de
transmission équilibrées (130) est constituée de
pistes électriques (120) sur une seconde carte
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