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HIGH SPEED LINK FOR ROTATING DISPLAY

BRIEF SUMMARY OF THE INVENTION

A. Objections of the Invention
This is a continuation of application Ser. No. 674,481,
?led Nov. 23, 1984, which is a continuation of applica
tion Ser. No. 335,739, ?led Dec. 30, 1981, both now

of data between a stationary device element and a rotat

abandoned.

ing device.

BACKGROUND OF THE INVENTION
1. Field of the Invention
The invention relates to data links and, more particu

larly, to high speed data links for rotating displays.
2. Prior Art

Accordingly, it is an object of the invention to pro
vide an improved high-speed data link for transmission
Further, it is an object of the invention to provide an

improved data link accomodating transmission of data
between a stationary device and a rotating device at
speeds on the order of millions of bits per second.

Another object of the invention is to provide a high
speed data link for interconnecting a stationary data

Data links carry information between spatially sepa
rated points. As society’s ability to generate and process

source and a rotating data sink and that is characterized

data increases, the need for data links which can trans

lar environmental contamination, and that is compara

mit large volumes of data at high speeds in diverse
environments has increased concomitantly.
One ?eld of technology in which the need for reli
able, high speed, high volume data links has become
critical is the ?eld of rotating displays. An example of
such a display is described in US. Pat. No. 4,160,973
issued July 10, 1979 to Edward P. Berlin, Jr., and enti
tled “Three-Dimensional Display.” The invention de
scribed therein comprises a two-dimensional planar
display formed from a matrix arrangement of light emit

tively inexpensive to produce. Further, it is an object to
provide an improved high-speed data link for transmit

ting diodes and rotated about a central axis to sweep out
a three dimensional volume in which the physiological
effects of vision persistence are used to provide the
appearance of a true three-dimensional display. The

system described therein provides for the display of in
excess of four million “points” or pixels, each of which
can be displayed in any one of 16 intensity levels using
a four-bit gray scale. Accordingly, an excess of 16 mil

lion bits of information are required for the display. If
each element is to be changeable at a rate which is
comparable to the frame rate of television raster dis
plays so as to reduce “?icker” of the display, a data rate

of nearly 500 million bits per second is called for. This
imposes extraordinary demands on the data communi
cations link between the rotating display and the sta
tionary data source.
Heretofore it has been proposed to use an optical data
link, speci?cally, one or more photodiode transmitters
mounted on the stationary data source and a corre

sponding number of phototransistor receivers mounted
on the rotating display, the photodiodes and the corre

sponding phototransistors being mechanically and elec
trically separated from each other and being coupled
only via an optical path. This type of data link, while
particularly suited for this application, nonetheless pos
sesses several disadvantages. To begin with, the data

by high reliability, relative imperviance to dust or simi

ting data between a stationary data source and a rotat

ing data sink that is simple in design, construction, oper
ation, and maintenance.

B. Brief Description of the Invention
In accordance with the present invention, I provide
for the transfer of data between a stationary device such
as a data source and a rotating device by forming a ?rst

electrically conductive surface on the rotating element
and a second, corresponding electrically conductive
surface on the stationary device, immediately adjacent,
but slightly spaced from, the ?rst conducting surface.
The two surfaces effectively form a parallel plate capac
itor such that information in the form of varying elec
tric potentials applied to one plate is transmitted
through the gap between them in the form of an electro
magnetic ?eld to the other plate from which it is applied
to the utilization circuitry.
In the preferred embodiment described herein, the
electrically conducting surfaces are in the form of one
or more coplanar, radially separated, arcuate strips

mounted on opposed pairs of thin, ?at, insulating plates
positioned parallel to each other and separated by an air
gap of the order of a 64th of an inch. One of the plates
is ?xed to the stationary device; the other is ?xed to the
rotating device, and thus rotates with it. The discs are
positioned such that the conductive surfaces on the
respective discs face each other and are located about a

common axis which comprises the axis of the rotating
disc. Accordingly, as the rotating disc rotates with
respect to the stationary disc, the arcuate strips remain
in the same relative position with respect to each other,
because of the circular symmetry of the system, and the
capacitance between them thus remains essentially con

stant, except for minor variations caused by imperfec

rate that can be transmitted over a single photodiode

tions in alignment for other sources. The variations can

phototransistor pair is limited, and a number of such

be held to very small values, usually much less than the
noise threshold for the associated data source and utili
zation circuitry, and thus they do not degrade system

coupling elements operating in parallel may be required
to transmit data reliably at the rates called for by this
type of display. However, when ‘more than a single

photodiode-phototransistor pair is utilized, the addi
tional elements must be placed off-axis and coupling
between the stationary source and the moving display
becomes a severe problem. Further, it is critically im

performance.

.

The electrically conductive surfaces may take a vari
ety of forms, dependent on the system needs. For exam
ple, in cases in which the data rate is such that a single
data channel is suf?cient, the conductive surfaces may

divide the faces of the respective discs into only two
portant that dust or other environmental contamination
be excluded from the operating environment, since this 65 segments, so as to form a single capacitor for the data
channel and a corresponding capacitor for the ground
can introduce errors in the data transmission. This is
return. In contrast, where multiple data channels are
particularly a problem at the high data rates called for
needed, the conductive surfaces may take the form of a
by such a display.
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plurality of radially separated arcuate strips. In this
embodiment, it is desirable to separate the various strips
on a given disc by intermediate ground planes to pre
vent crosstalk between the separate channels formed by

the respective strips. Other embodiments may also be
utilized. Thus, a plurality of pairs of discs may be uti
lized, there being one rotating disc and one stationary
disc in each pair. The discs may then be mounted in a
cylindrical arrangement about concentric axes, the sta

tionary discs being effectively interdigitated with the
rotating discs to form the respective data channels (See
FIG. 3). Alternatively, the data link may take the form
of concentric cylinders, one stationary and one rotating,
having the conductive surfaces being mounted on the
opposed wall surfaces facing each other. Other forms
may also be used.

The data link of the present invention makes rotating
displays of the kind shown in US. Pat. No. 4,160,973,
referred to above, feasible. The link can readily ac
comodate data rates of the order of 500 million bits per

second, and it is relatively impervious to degradation by
dust or other contaminants normally present in an of?ce

or laboratory environment. It is simple and relatively
inexpensive to manufacture, and has extremely low
maintenance requirements. Installation is simple, and its
operation is readily and quickly checked with even the
simplest of testing instruments. Accordingly, it repre
- sents a marked advanced over data links heretofore

utilized for rotating displays.
DETAILED DESCRIPTION OF THE
INVENTION

The foregoing and other and further objections and
features of the invention will be more readily under
stood on reference to the following detailed description
“of the invention, when taken in conjunction with the
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ing with it. The disc 36 is shown in more detail in FIG.
2.
Referring now to that ?gure, the disc 36 comprises an
insulating substrate 38 such as glass, a non-conductive

plastic, or the like, on which are formed radially

separated, arcuate strips 40 separated by intermediate
arcuate strips 42. The strips 40 comprise conductive
surfaces formed by depositing a thin, electrically con
ductive layer of material such as copper, aluminum, or
other conductive material in separate arcuate strips on

one surface of the disc 38. The strips 40, together with
the corresponding strips on disc 34, form separate data
paths for the transfer of data from data source 30 to data
module 12. The strips 42 serve as ground planes for the

strips 40 to prevent crosstalk between the separate data

paths.
The precise dimensions of the discs and the arcuate
segments are not critical. In one embodiment, the inven
tion was constructed utilizing plexiglass discs on which
were formed four separate data strips or channels, and

four intermediate ground strips. The outermost data
strip extended from a radius of approximately 6.2 inches
to a radius of approximately 6.5 inches, and had an area

of approximately 12.5 square inches and a capacitance

of approximately 180 picofarads (pf). The remaining
data channels had similar areas and similar capacitances.
The outermost ground strip extended from 6 inches to
approximately 6% inches and had an area of approxi
mately 4.8 square inches and a capcitance of approxi

mately 70 picofarads. The remaining ground strips were
of similar area and capacitance. The discs were sepa
rated by a gap of l/64 inch.
FIG. 3 shows an alternative embodiment of the data

link of the present invention. A shaft 50 mounted for
rotation with data module 12 has mounted thereon discs
52 of the kind similar to that shown in FIG. 2. Adjacent

shaft 50 and discs 52 is a column 54 supporting discs 56
therefrom in cantilever fashion. The discs 56 have cen
a ' FIG. 1 is a view in perspective of a rotating three-di
tral apertures 58 to accommodate shaft 50. Shaft 50 is
' mensional display having a data link therein constructed 40 attached to rotary source 12 for rotation therewith. A
~in accordance with the present invention:
lead (not shown) extends downwardly along shaft 50
FIG. 2 is a planar view along the lines 2—-2 of FIG.
from the respective discs 52 to transfer the data coupled
1 showing the construction of the coupling element of
to them from discs 56 to the data module 12.
the data link in accordance wirh the preferred embodi
The structure shown in FIG. 3 may be assembled in a
ment of the invention;
45 variety of ways. In one embodiment, discs 52 may be
FIG. 3 is a side vertical view of an alternative form of
separable from the shaft 50 so that the discs 52 are ?rst

‘Ll-accompanying drawings, in which:

data link in accordance with the present invention; and
FIG. 4 is a view in perspective of still another alterna
tive form of data link in accordance with the present
invention.
In FIG. 1, a data display 10 comprises a data module
12 mounted on a base 14 for rotation about a vertical

axis 16. Contained within the data module 12 is a two

dimensional, planar display panel 18 containing a matrix
of light-emitting diodes 20 forming a two dimensional
display. The diodes are energized in a desired sequence
by display electronics 22. As the module 12 is rotated
about axis 16, the panel 18 sweeps out a volume having

placed loosely on top of the corresponding and associ
ated discs 56 and the shaft 50 then moved upwardly
through the discs 52 and 56. The discs 52 may then be
rigidly adhered to the shaft 50 by a snap-lock structure,
or the like.

A further alternative embodiment of the data link of
the present invention is shown in FIG. 4. The data link
in this embodiment takes the form of a parallel-plate
cylindrical capacitor formed by a ?rst conductive sur
face 70 on the inside of a stationary cylinder 72 spaced
from a a corresponding conductive surface 74 on a

rotating cylinder 76 contained in the three-dimensional
display. The cylinders 72 and 76 are separated by a
which are positioned at different locations at different 60 slight air gap which allows relative motion between the
times. By selectively energizing these diodes as they
two cylinders but which is sufficiently small to provide
adequate capacitance between the conductive surfaces
sweep out this volume, a human observer, because of

data points de?ned by the light emitting diodes 20

the persistence of vision, sees what appears to be a

three-dimensional display of points corresponding to

70 and 74 to accomodate transmission of data from a
stationary data source 75 to the moveable display to

successive positions of the diodes 20. Data is coupled 65 which the cylinder 76 is connected. The operation of
the embodiment of FIG. 4 is similar to that previously
into the module 12 from a data source 30 via a data link
32 comprising an upper stationary disc or plate 34 and a
lower disc or plate 36 ?xed to the module 12 and rotat

described and will not be described in further detail.
However, it should be noted that, as was the case with
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rotation of the rotating device, the ?rst set of con

the previous embodiments, the embodiment of FIG. 4
may take the form of a single data channel (in which

ducting devices establishing a plurality of signal

paths;

case the entire surfaces 70 and 74 contain a single con

D. the ?rst and second groups together include a
second set of conductive elements, each conduc
tive element of the second set from the ?rst group

ductive coating for the data path and a corresponding
coating for the ground return) or may take the form of
multiple data channels (in which case the conductive
surfaces 70 and 74 are formed into a series of adjacent,

being positioned closely adjacent a corresponding

but separate, conductive segments extending arcuately

conductive element of the second set from the
second group to form a capacitor that establishes a

about a central axis 78 and extending in a vertical direc

tion parallel to this axis).

10

Conclusion
From the foregoing, it will be seen that I have pro
vided a high-speed data link that is particularly suited to

the requirements of a rotating display having high data
rate requirements. The data link is simple to construct
\and to maintain, and is comparatively immune to dust
and similar kinds of contamination normally found in
of?ce and laboratory environments which can pose
severe problems for other types of data links such as 20
optically-coupled links. The link is inexpensive to man

ground-return path interconnecting the data de
vices and that has a capacitance that is substantially
constant with rotation of the rotating device; and
E. a conductive element of the second set is disposed
intermediate each pair of successive conductive
elements of the ?rst set.
2. A wireless high speed data link according to claim
1 wherein the conductive elements of the ?rst group are

positioned generally parallel to the conductive elements
of the second group and are separated therefrom by a
gap no greater than fractions of an inch.

3. A wireless high speed data link according to claim

1 wherein:
A. the stationary data device includes a plurality of
insulating disks on which the ?rst group of conduc
suited to such displays.
tive elements is mounted; and
Having illustrated and described my invention, I 25
B. the rotating data device includes a plurality of
claim:
insulating disks on which the second group of con
1. A wireless high-speed data link for interconnecting
ductive elements is mounted, the insulating disks
a stationary data device and a rotating data device, the

ufacture, yet accommodates the unusually high data
rate required for rotating displays. Thus, it is ideally

on the rotating data device being interdigitated

' data link comprising:

with the insulating disks on the stationary data
device.

A. a ?rst group of interdigitated conductive elements
on the stationary device; and
B. a second group of interdigitated conductive ele
ments on the rotating device; wherein:
C. the ?rst and second groups together include a ?rst
set of conductive elements, each conductive ele
ment of the ?rst set from the ?rst group being

4. A wireless high speed data link according to claim
1 wherein the conductive elements in each group com

prise generally planar, arcuately extending, concentric,
electrically conductive strips disposed in opposed rela

positioned closely adjacent a corresponding con

tionship with the conductive strips of the other group.
5. A wireless high speed data link according to claim

ductive element of the ?rst set from the second
group to form a capacitor that establishes a signal

prise cylindrical shells concentric with the conductive

path interconnecting the data devices and that has

1 wherein the conductive elements of each group com
40 elements of the other group.
*

a capacitance that is substantially constant with
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