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[57) ABSTRACT

A video distribution system transmits selected video
programs to a number of independently controlled
video monitors. The video monitors are arranged in
groups, each group being coupled to a distinct transmis-
sion medium. A program selector associated with each
video monitor generates video connection requests
which specify a video source to be connected to that
video monitor. A two stage video switch apparatus
couples specified video sources to specified video moni-
tors. The first stage routes specified video signals from
the video sources to the second stage, which is a fre-
quency multiplexer. The frequency multiplexer then

- transmits the specified video signals for each group of

video monitors in distinct frequency bands on one of the
transmission mediums. Each video monitor within each
group of monitors has a tuner that is tuned to receive
the video signal in a distinct one of the frequency bands.
In effect, the transmission medium for each group of
video monitors has a separate transmission channel for
each of the monitors in the group. Finally, the system
has a controller which receives the video connection
requests, and controls the video switch apparatus so
that it couples specified video sources to specified video
monitors.

12 Claims, 10 Drawing Sheets
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VIDEO SELECTION AND DISTRIBUTION
SYSTEM

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

The present invention relates to video program distri-
bution systems, and particularly to a system which ena-
bles users at remote video monitors to select and view
any one of a large number of recorded video programs.

BACKGROUND OF THE INVENTION

The present invention is applicable to video systems
for hospitals, schools, condominiums as well as hotels
and other systems having a large number of indepen-
dently controlled televisions or video monitors. For the

5

2

with the privacy and automated service features of fixed
schedule movie systems.

Another object of the present invention is to provide
hotel room occupants, and other users at remote video
monitors, the ability to select and view any movie from
a large library of such movies without having to leave
their room and without needing to interact with a
human attendant.

Yet another object of the present invention is to con-

10 nect only one remote video monitor to each video

15

movie source (e.g., video tape player), so as to avoid
illegal publication of video movies.

In summary, the present invention is a system and
method for transmitting selected video programs to a
number of independently controlled video monitors.
The video monitors are arranged in groups, with each
group being coupled to a distinct transmission cable. A
program selector associated with each video monitor
generates video connection requests which specify a

purposes of illustrating and explaining the invention, 20 ;404 source that is to be connected to that video moni-

however, the prior art and the preferred embodiment of
the invention will be described in the context of a video
system for a hotel.

Hotels often provide video program services beyond

those available on publicly available television channels 25

and publicly accessible cable television. The two main
types of prior art systems are video tape rental systems
and fixed schedule movie systems.

Hotels which use video tape rental systems install
video tape players in each hotel room and rent video
cassettes to the guests. The primary advantages of a
video tape rental systems is that the guest is provided
with a large selection of movies, and may view his
selected movie at any time that he pleases. Major disad-
vantages of this type of movie service include the re-
quirement that the guest must leave his room 1n order to
view a movie (or make a phone call and then wait for
delivery). and loss of privacy due to the fact that the
guest must reveal his choice of movie to the movie
rental clerk and possibly other guests who are renting
movies at the same time.

Currently, the type of movie service provided by
hotels most frequently consists of a fixed movie sched-
ule of four to eight movies, usually on one to four differ-
ent specially designated movie channels. Generally, all
the rooms in the hotel have access to the same movie
channels, allowing the entire hotel to operate from a
single video cable (although repeaters and/or buffering
circuitry are generally needed to service numerous
rooms). The major advantages of fixed movie schedule
systems are noninvasion of the guests’ privacy, and the
fact that guests do not need to leave their room (or wait
for delivery of a movie cassette) in order to view a
movie. A secondary advantage of this type of movie
service, at least to the hotel, is that guests are automati-
cally charged a fixed fee by the movie distribution sys-
tem when a selected movie is viewed for more than a
predefined period of time, typically around five min-
utes. The primary disadvantages of this type of movie
service are that in order to view a selected movie, the
hotel guests must conform their schedules to the sched-
uled viewings of the selected movie, and that the num-
ber of available movie titles is very limited.

SUMMARY OF THE INVENTION

It is a primary object of the present invention to pro-
vide an improved movie distribution system which
combines the flexibility of video tape rental systems

30

35

tor.

A two stage video switch apparatus couples specified
video sources to specified video monitors. The first
stage routes video signals from the specified video
sources to the second stage of the switch, which is a
frequency modulator and multiplexer. The frequency
modulator/multiplexer then transmits the specified
video signals for each group of video monitors in dis-
tinct frequency bands on one of the transmission cables.
Each video monitor within each group of monitors has
a tuner that is tuned to receive the video signal in a
distinct one of the frequency bands.

In effect, the transmission cable for each group of
video monitors has a separate transmission channe] for
each of the monitors in the group. The video switch
puts the selected program for each monitor in the
proper frequency band of the transmission cable for that
monitor. A central controller receives the video con-

4p Dection requests, and controls the video switch so that it

45

couples the specified video sources to the specified
video monitors.

When the video sources are video cassette players
loaded with various movies and programs, the system
can couple any selected one of the cassette players to a
specified video monitor. As a result, the system tempo-
rarily provides the specified video monitor with a video
cassette player for its own private use, with the advan-
tage that the user can electronically select the program

so to be viewed instead of having to go somewhere to pick

55

60

up a video cassette and bring it back to the video moni-
tor (or call somewhere to have a video cassette deliv-
ered).

The video distribution system of the present inven-
tion can provide convenient and automatic video distri-
bution to any system having a large number of indepen-
dently controlled televisions or video monitors, such as
a hotel, hospital, apartment building, condominium, or

school.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional objects and features of the invention will
be more readily apparent from the following detailed
description and appended claims when taken in con-

65 junction with the drawings, in which:

FI1G. 1 is a block diagram of a hotel employing the
video signal distribution system of the present inven-

tion.
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FIG. 2 is a block diagram of the circuitry of the pre-
ferred embodiment.

F1G. 3 1s a schematic diagram of the frequency distri-
bution of video signals on one branch of video signal
distribution system.

FIG. 4 is a block diagram of the switch circuitry of
the preferred embodiment.

FIG. § 1s a more detailed block diagram of the basic
switch building block used to construct the switch cir-
cuitry of FIG. 4.

FIG. 6 is a block diagram of the post-switch video
modulation and combining circuitry of the preferred
embodiment.

F1G. 7 depicts a preferred embodiment of the key-
board on the remote control wand.

F1G. 8 1s a flow chart of the user interaction program
for users of the preferred embodiment. FIGS. 8A-8B
schematically show a Main Menu and a Submenu used
in the preferred embodiment.

FIG. 9 is a block diagram of the system’s controller.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1, a video signal distribution sys-
tem 100 in accordance with the present invention can be
used to transmut selected programs to video monitors
102 1n the various rooms 104 of a hotel 106. As shown
in FIG. 1, the video monitors 102 are arranged in
groups, with each group coupled to a separate transmis-
sion cable 110. While the video monitors in this example
are divided into groups with a separate group for each
floor of the hotel, any convenient division of the video
monitors could be used.

The primary components of the system 100 are a set
of audio-video sources (hereinafter “‘video sources™)
112 and a video switch apparatus 114 which couples the
video sources 112 to the video monitors 102 via the
transmission cables 110. The video switch apparatus
also retransmits standard VHF signals over the cables
110 so that the programming on the VHF channels can
be received by the monitors.

A controller 116 1s responsible for management of the
system. It receives video connection requests from the
users of the monitors 102, controls the switch 114, and
generates menu displays which list the programs that
are available to the users of the system.

As will be described in more detail below, two dis-
play mmages (called menus) used by the system are
stored 1n screen buffers 117. These two display images
are modulated for reception on channels 6 and 98, and
are combmed with the VHF signals for channels 2-5
and 7-13 (by a video combiner 118) for transmission to
al] of the video monitors 102 in the system.

Referrning to FIG. 2, there is shown a block diagram
of the circuitry of the preferred embodiment. As shown
in both FIGS. 1 and 2, the receiving portion of the
system 1S divided into a number of branches, each of
which has a number of monitors that are coupled to a
common transmitting cable 110. In the preferred em-
bodiment, each branch of the system can service up to
thirty-two video monitors 102, and the number of
branches which can be added to the system is virtually
unlimited.

In broad terms, the system works as follows. Each
cable 110 1s frequency multiplexed so that a large num-
ber of different programs can be transmitted over each
cable. FIG. 3 shows the frequency distribution of video
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signals on one branch of video signal distribution sys-
tem.

Standard VHF channels 2 through 6 and 7 through
13, and cable channel 98, occupy their standard posi-
tions in the frequency spectrum. Channel 6 is used to
transmit the system’s “Welcome Menu”, and cable
channel 98 is used to transmit the system’s “Main
Menu”. The display images of these two menus are
stored in screen buffers 117, as shown in FIG. 1.

An additional thirty-two channels, each occupying a
frequency band of width 12 Megahertz, are allocated in
the remaining portions of the frequency spectrum
below 5350 Megahertz. For clarity, each of these addi-
tional channels will be called a “frequency band” while
standard VHF channels will be called “the standard
VHF channels™.

Each video monitor 102 within a branch of the sys-
tem (1.e., within a particular group of monitors) has a
tuner that is tuned to receive the video signal in a dis-
tinct one of the frequency bands. In effect, the transmis-
sion cable for each group of video monitors has a sepa-
rate transmission channel (i.e., frequency band) for each
of the monitors in the group.

For any particular monitor, the corresponding fre-
quency band will sometimes be called the “special ser-
vices channel” for that monitor.

As shown in FIG. 2, there is a remote controller 120
associated with each video monitor 102 The remote
controller 120 receives commands from the user of the
monitor 102 via a wand 122. The wand 122 emits infra-
red signals which correspond to the button on the wand
which has been pushed, and the remote controller 120

- interprets the received signals to determine what action

should be taken. The remote controller 120 and wand
122 are similar to the remote controllers in numerous
television products as well as video cassette players and
many other remotely controlled appliances.

The remote controller 120 performs two sets of func-
tions. First, it controls the tuner (not shown) in the
video monitor 102 and thereby selects the channel or
frequency band that is received and displayed. In the
preferred embodiment, each monitor 102 receives pro-
grams on only one of the frequency bands, plus the
VHF channels. Therefore the remote controller 120 for
any particular video monitor is programmed so that it
will only select the VHF channels and the one desig-
nated frequency band for that monitor,

Second, the remote controller 120 generates and
transmits “‘video selection requests”. Each video selec-
tion request contains digital values which denote (1) the
associated monitor, (2) the item selected from the menu
currently being displayed on the monitor. The video
selection request is first encoded by a data modulator
124, and 1s then transmitted over the cable 110 to the
system’s control apparatus.

At the input port to the system’s control apparatus
there 1s a separate data demodulator 130 for each
branch of the system. The demodulators receive and
demodulate video selection requests. A buffer 132 tem-
porartly holds video selection requests until they are
read in by the controller 116. In the preferred embodi-
ment, the controller 116 is a microcomputer which uses
the 80286 microprocessor made by Intel.

Each video momitor 102 is also coupled to a video
detector circuit 140 which generates an ON/OFF sig-
nal indicating whether any signal is being received by
the video monitor 102 on its corresponding frequency
band. If the video detector 140 determines that no signal



Re. 34,611

S

is being received, and the remote controller 120 has
received a command from the wand to tune the monitor
to the special services channel, the remote controller
120 sends an error message to the controller 116 via the
data modulator. The controller 116 is programmed to
respond to such error messages by sending a setup sig-
nal to the switch apparatus 114 that will cause the un-
connected monitor to be coupled to the appropnate
video source 112. If the monitor continues not to re-
ceive a video signal, as detected by the continued re-
ceipt of error messages, the remote controller 120
switches to the Main Menu channel, and a maintenance
order is generated and printed out by the central con-
troller 116.

Video selection requests are converted by the con-
troller 116 into on/off commands for selected ones of
the audio-visual sources 112, and setup signals that are
used by the switch apparatus 114 to couple a specified
video source to the cable and frequency band associated
with a specified monitor.

In the preferred embodiment, the video sources 112
are video cassette players. The number of video cassette
players used in a system will typically vary between
thirty-two and ninety, depending on the range of pro-
gramming variety desired, and the number of copies of
the most popular programs which are needed. How-
ever, the apparatus of the preferred embodiment will
allow virtually any number of video sources to be used.

In addition to video cassette players, the wvideo
sources 112 will typically include four to six screen
buffers, each storing a distinct display image that can be
shown on the video monitors of the system. Each of
these screen buffers (which are distinct from the screen
buffers 117 shown in FIG. 1) stores a “submenu’ which
is shown whenever the user selects a corresponding
item from the system’s Main Menu. An example of the
Main Menu is shown in FIG. 8A, and an example of a
submenu is shown in FIG. 8B. The Main Menu asks the
user to select one of several categories of programs
and/or additional services. The submenus stored in the
screen buffers list available programs or movies, typi-
cally using a separate submenu display for each cate-
gory of program (such as “‘action movies”, “comedy’’,
“children’s movies”, and so on). As will be described
below, the submenu displays are updated by the con-
troller 116 to reflect the set of currently available pro-
grams (i.e., the set of video sources not currently being
used by other monitors).

Video Switch

The video switch apparatus 114 includes a two stage
crossbar switch 150, and a set of video modulators and
combiners 152, both of which will be described 1n more
detail next with reference to FIGS. 4, § and 6.

As shown in FIG. 4, the video crossbar switch 150
has two stages of circuitry 160 and 170. The first stage
160 couples selected ones of the video sources 192 to an
internal set of sixty-four bus lines 172, while the second
stage couples the internal bus 172 to a set of two-hun-
dred fifty-six output lines 175. Of course, the exact num-
ber of video sources 192 and output lines 175 will vary
for each installation of the system.

Each of the two stages of the switch are constructed
from a basic switch building block 180 that is shown in
F1G. 5. The switch building block 180 contains an ad-
dress decoder 182 and thirty-two analog switches 184,
each of which is a 300 Megahertz bandwidth analog
video multiplexer switch. In the preferred embodi-
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ments, the analog switches 182 are either the DG536 or
DG 535 analog switch made by Siliconmx.

Each analog switch 184 is a wideband analog 16-to-1
multiplexer. The switch 184 has sixteen video input
ports, one video output port, and a selection value port.
A five bit value, loaded in the selection port, determines
which of the sixteen input signals, if any, 15 to transmit-
ted to the output port. One bit is an enable/disable sig-
nal, and the other four bits are an input signal selection
value.

The purpose of the decodes 182 is to deliver control
signals to specified ones of the analog switches 184.
Each setup signal sent to the decoder 182 has three
components: (1) an address that specifies which one of
the analog switches 184 is being addressed, (2) a data
value that is to be sent to the selection port of the ad-
dressed analog switch, and (3) a strobe or clock signal
which indicates that a new address and data value are
ready to be clocked into the circuit. Whenever the
strobe signal is enabled, the data on the data lhne 1s
loaded into the analog switch 182 specified by the sig-
nals on the address line.

Thus the basic switch building block 180 can coupled
each of sixteen video signals to one or more of thirty-
two output hnes.

Referring now to FIG. 4, the first stage 160 of the
video switch 150 works as follows. Input switch 190
selectively couples thirty-two input lines (1.e.,, video
sources) to thirty-two bus lines on bus 172. Input switch
190 includes two basic switch blocks 180A and 180B.
Switch block 180A is connected to a first set of sixteen
video sources 192A, and switch block 180B 1s con-
nected to a second set of sixteen video sources 192B.

The thirty-two output lines 194 from the two switch
blocks 180A and 180B are wired together. In other
words, each of the thirty-two output lines is coupled to
the output of two analog switches 184—one from each
of the basic switch blocks 180A and 180B. Generally,
only one of these two analog switch blocks will be
enabled at any one time, so that only one video signal
will be output onto each bus line on bus 172.

A second input switch 190A selectively couples the
same thirty-two video sources 192A and 192B to a sec-
ond set of thirty-two bus lines. The combination of the
two input switches 190 and 190A enables the system to
transmit any of the thirty-two video sources to any of
the sixty-four bus lines 172. Note that using the above
described circuit, any of the video sources can be cou-
pled to two or more of the bus lines. For instance, a
video source which stores a menu display image can be
transmitted to many of the bus lines.

The above described combination of input switches
190 and 190A, and video sources 192A and 192B, is
herein called “LAYER 1” of the first stage of the cross-
bar switch 150. The reason that it is called a “layer’ 1s
that it is easy to increase the number of video sources
available to the users of the system simply by duplicat-
ing the entire layer, and then coupling (i.e., wiring) the
sixty-four outputs of the layers together. As shown In
FIG. 4, two layers can be used to enable the use of
sixty-four video sources. Similarly, three layers will
enable the use of ninety-six video sources, and so on.

An important attribute of the first stage of the cross-
bar switch is that any of the video sources can be con-
nected to any one of the bus lines.

The second stage of the crossbar switch 150 uses the
same basic switch blocks 180, but with different connec-
tions. In particular, the second stage of the crossbar
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switch has several output switches 200, each of which
couples sixteen lines from the bus 172 to two branches
of the video distribution system with a total sixty four
video monitors.

As shown, each output switch 200 contains two basic
switch blocks 180C and 180D. Each basic switch block
such as block 180C couples sixteen lines from the bus
172 10 the thirty-two hnes which will form the connec-
tions to Branch 1 of the video distribution system. A
second basic switch block 180D couples the same six-
teen bus lines to a second branch of the system.

The four output switches 200, 200A, 200B and 200C
are each coupled to a distinct set of sixteen bus lines.
Together these four output switches generate video
signals for an eight branch distribution system with up
to two-hundred fifty-six video monitors.

Control lines 210 are used by the controller 116 to (1)
send ON/OFF and REWIND signals to the video
sources which are video cassette players, and (2) send
setup signals to the basic switch blocks in the first and
second stages of the switch 150.

In summary, any video source 1n the system can be
coupled to a specified one of the two-hundred fifty-six
output lines 178 by using the first stage 160 of the cross-
bar switch to couple the video source to a selected one
of the sixteen bus lines used by the corresponding
branch of the system, and then using the second stage
170 of the crossbar switch to couple the selected bus
line to the specified output hne.

Referring to FIG 6, there is shown a block diagram of
the post-switch video modulation and combining circuit
152 which, when coupled to the output of the second
stage of the crossbar switch 150, makes the second stage
170 into a frequency multiplexer. The thirty-two input
lines shown in FIG. 6 are the thirty-two output lines
from the one switch block 180C shown in FIG. 4.

Each of these mmput lines contains a baseband aud:-
o/video signal in the same format as a standard televi-
sion baseband signal. Each of the thirty-two lines 1s
frequency shifted into one of the frequency bands
(shown in FIG. 3) by a video modulator 220 and osctlla-
tor 222. Thus there are thirty-two modulators and oscil-
lators for frequency shifting thirty-two base band sig-
nals. In the preferred embodiment, the modulators are
the TDA 6800 modulator made by Signetics.

A first video combiner circuit 230 combines the out-
puts of the thirty-two modulators 220 and outputs a
composite signal on line 231. Then a second video com-
biner circuit 232 combines a composite VHEF signal
with the signal one line 231, thereby generating a com-
plete composite signal with frequency bands as shown
in FIG. 3. The VHF signal includes several channels of
video signals, typically occupying the standard fre-
quency ranges for channels 2-6 and 7-13.

Finally, the complete composite signal is amplified by
an amplifier 234 and transmitted over a coaxial cable
236 to thirty-twe video monitors. The coaxial cable 236
corresponds to one of the transmission cables 110
shown in FIG. 1.

It may be noted that the use of just sixteen bus lines on
bus 172 to service sixty four video momtors 1s based on
surveys which show that the peak usage of video movie
services in hotels is about 209 —1.e. at most about 20
per cent of hotel occupants use the movie services In
any one day. In addition, not all of that usage 1s stmulta-
neous, vielding a maximum load at any single one time
of less than 20 per cent. If too many users try to order
movie services at one time, and thereby overload the
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system’s internal bus 172, an appropriate message dis-
play will be sent to the monitors which are unable to
order a video program. Note that one of the bus lines in
every set of sixteen bus lines is always reserved for
“menus”. If the system were to become overloaded, the
normal menus would temporarily be replaced by a “‘sys-
tem too busy’ message.

As will be understood by those skilled in the art, it is
easy to rearrange the components of the crossbar switch
shown in F1G. 4 s0 as to vary the ratio of bus lines to
video monitors. In particular, it would be easy to reduce
the ratio to thirty-two monitors per set of sixteen bus
lines simply by attaching only one output switch 200 to
each set of sixteen bus lines. The number of bus lines can
be increased by increments of thirty-two by adding one
extra input switch 180 for each set of thirty-two video
sources. Therefore a system with two-hundred fifty-six
monitors could be serviced with one-hundred twenty-
eight bus lines simply by doubling the number of input
switches 180, and then coupling the output switches to
the bus 172 so that only one output switch 190 is cou-
pled to each set of sixteen bus lines.

For very high usage applications, where 1t 1s possible
for every video monitor in the system to be simulta-
neously timed to a different video source, a full one-to-
one ratio of bus lines 172 to video monitors can be
achieved. This would be done by changing the wirnng
of the output switch 200 to be the same as that of the
input switch 190 each of the basic switch blocks 180C
and 180D in the output switch 200 would be coupled :
a different set of sixteen bus lines, and the outputs of the
two basic switch blocks would be wired together so as
to provide a full 32-t0-32 output switch.

User Interface

Referring to FIGS. 7 and 8, the user sends commands
to the remote controller at a particular video monitor
using the wand keyboard shown in FIG. 7. FIG. 8 15 a
state diagram showing how the system responds the
user’s commands.

When a remote video monitor is first turned on (by
pressing the ON/OFF button) the monitor 1s tuned to a
predefined VHF channel, e.g., channel 6, which always
carries the system's “Welcome Menu” (STATE 1 in
F1G. 8). The Welcome Menu explains how to use the
system. Pressing the TV button leaves the system in
VHF mode (STATE 2), from which the user can use
the channel UP/DOWN button or the numenc buttons
to select any of the available VHF channels. From
VHF mode, pressing the MOVIE button causes the
monitor to be switched to the Main Menu (STATE 3),
which is carried on cable channel 98 in the preferred
embodiment.

To continue with the process of selecting a movie,
the user must make a valid numernical entry correspond-
ing to one of the submenus (e.g., movie categories)
listed in the Main Menu. When a valid entry is made,
the remote controller sends a message denoting the
user’s choice to the system’s central controller, and the
selected submenu is switched onto the transmission
cable and frequency band for the user’s monitor, which
causes the selected submenu to be displayed (STATE
4). A schematic representation of one submenu in the
preferred embodiment 1s shown in FIG. 8B.

Once the submenu 1s displayed (STATE 4), if the user
fails 1o make a valid entry within some reasonable per-

iod of time (e.g., 30 seconds), the system automatically
switches back to the Main Menu (STATE 3).
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A valid entry from the submenu means the selection
of a program or movie. Once again the remote control-
ler sends a message denoting the user’s choice to the
system’s central controller 116. The central controller
then enables the selected video source (i.e., puts the
selected video cassette player into play mode), and sets
up the crossbar switch 150 so that the selected video
source is switched onto the transmission cable and fre-
quency band for the user’s monitor, which causes the
selected movie or program to be displayed (STATE 3).

If the user does not turn the monitor off, or press the
TV or MOVIE buttons for at least five minutes, the
central controller’s accounting software will typically
charge the user for seeing the movie (STATE 6). Note
that some video programs may be free of charge, and
that in some systems which incorporate the invention it
may not be appropniate to charge viewers.

If the TV or MOVIE buttons are pressed within the
initial five minutes, the user is returned to a VHF station
or the main menu. Note, however, that the previously
selected movie is not stopped immediately. If the user
proceeds from the Main Menu to select a new movie
within a reasonable period of time (e.g., with no periods
of inaction of thirty seconds or more), the previously
selected movie is cancelled (i.e., rewound and turned
off). If the user waits too long, the display of the previ-
ously selected movie resumes and the five minute clock
for charging the user also resumes. If the movie 1s exited
by using the TV button, the user must choose to return
to the movie by using the MOVIE button within a
certain period of time (e.g., thirty seconds) or the movie
is cancelled.

Once the user has viewed the selected movie for at
Jeast five minutes and has been charged (STATE 6),
he/she may stop viewing the movie by pressing the TV
or MOVIE buttons. As before, the previously selected
movie is not stopped immediately. If the user proceeds
from the Main Menu to select a new movie or to VHF
mode within a reasonable period of time, the previously
selected movie is cancelled (i.e., rewound and turned
off). If the user waits too long, the display of the previ-
ously selected movie resumes.

When the full duration of a movie, preprogrammed
into the controller, has elapsed, the central controller
116 sends a REWIND command to the video cassette
plaver. During REWIND the video cassette player
does not transmit a video signal. The lack of a video
signal is detected by the monitor's video detector 14)
(see F1G. 2), which causes the remote controller 120 to
switch the monitor’s tuner to the main menu channel,
resulting in automatic display of the main menu at the
end of a movie.

CONTROLLER

Referring to FIG. 9, the central controller 116 has a
CPU 250 which executes a sequence of management
programs. Coupled to the CPU 250 is a memory unit
252 which, among other things, stores an array 254 of
status information which denotes (1) what video source
is coupled to each video monitor, and (2) which video
sources are available for use. The memory umt 232
includes both random access memory and secondary,
disk storage. Various keyboard consoles and printers
(not shown) will also be coupled to the CPU 250 to
enable communication with the operators of the system.

A request handling routine 260 analyzes the video
selection requests sent by the various video monitors in
the system to the controller via the request input buffer
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132. This routine 260 converts the requests into ON/-
OFF commands for selected ones of the audio-visual
sources 112, and setup signals that are transmitted to the
crossbar switch 150. As described above, the setup
signals cause the crossbar switch 150 to couple a speci-
fied video source to the cable and frequency band asso-
ciated with a specified monitor.

The status information array 254 is updated when-
ever a valid video selection request for a specified video
source is received. In particular, the status information
array is updated to denote which movie was selected,
the monitor to which it is coupled, the time that the
movie began playing, and the projected play-comple-
tion time. All changes in the status information array
254 cause the controller CPU 250 to run a “submenu
updating routine” 262 which updates the system’s sub-
menus in screen buffers 270 to show the currently avail-
able video programs.

To determine when the playing of a video cassette
tape or disk is complete, the controller’s request han-
dling routine contains a table denoting the length of
time required to complete each video program. When-
ever a program or movie begins playing, the request
handling routine 260 stores the starting and projected
ending times in the status information array 254. All
projected ending times in the status information array
are periodically checked (e.g., every second) and when
the projected ending time of a movie has been reached,
the controller sends a REWIND command to the corre-
sponding video cassette player.

As explained earlier, each video cassette or video disk
source 112 is coupled to only one video monitor at a
time. There are at least two major reasons for this. One,
the premise of the system is that it is an improved movie
cassette/disk rental system. The system temporarily
provides the specified video monitor with a video cas-
sette player for its own private use, with the advantage
that the user can electronically select the program to be
viewed instead of having to go somewhere to pick up a
video cassette and bring it back to the video monitor.

Second, copyright laws proscribe the public showing
of audio-visual works without a license, but allow pri-
vate rentals of movies on disk and cassette. By allowing
only one video monitor to be coupled to a video cas-
sette or disk player at any one time, the system provides
only private rentals of each movie cassette and disk.
Whenever a viewer rents a movie or other program, it
instantly becomes unavailable to other potential view-
ers. Instead of having a video playback unit next to each
monitor, the playback units are located in one central
location and are coupled by the system crossbar switch
to the system’s monitors. Other than the location of the
video playback units, and the method of renting video
cassettes and disks, the system is equivalent to video
cassette/disk rental systems.

To distinguish between video program playback
sources 112 and screen buffers 270 (which are also
video sources), the status information array 254 stores a
“multiple usage allowed flag” for every video source.
This flag denotes whether the video source can be cou-
pled to multiple video monitors. In the preferred em-
bodiment, only the screen buffers 270 are denoted as
being enabled for multiple viewing. However, in other
embodiments, if licenses are obtained for public show-
ing of certain programs (such as an instructional tape
that is to be viewed by students in several classrooms),
the system’s software could easily be modified to allow
specially designated video playback units to be coupled
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to more than one videc monitor at a time. It is antici-
pated that such multiple connections will have to be
specially requested by a system operator, and that the
connections to the multiple monitors will be made in
quick succession so that all the monitors can display the
full extend of the shared program.

Alternative Embodiments

It should be noted that the coaxial cables 110 used in
the preferred embodiment could be replaced by a num-
ber of other transmission media, such as optical fibers.
There are many possible alternatives, well known to
those skilled in the art, to the arrangement of frequency
bands and the particular video switching circuitry used
in the preferred embodiment. Similarly, the particular
menu setup of the preferred embodiment is illustrative
of just one of many possible ways of informing the users
at the remotely located terminals of the available pro-
gramming choices.

The wand 122 shown in FIG. 7 has a “ROOM
SRVC” button. It is anticipated that in future embodi-
ments of the invention additional displays and software
will be provided for enabling users to order hotel room
service, check out, and so on by selecting various ser-
vice categories from a “main services menu’” and then
making selections from subsequent menus. The user's
choices will be communicated to appropriate routines in
the central controller 116, which will then send mes-
sages to the hotel’s kitchen, or take other actions neces-
sary to carry out the user’s orders. As will be under-
stood by those skilled in the art, the apparatus of the
present invention provides all the computer and video
connection hardware needed for this extension of the
present invention. All that needs to be added are add:-
tional screen buffers for storing the needed menus, and
software for interpreting the user’s choices.

While the present invention has been described with
reference to a few specific embodiments, the descrip-
tion 1s illustrative of the invention and is not to be con-
strued as limiting the invention. Various modifications
may occur to those skilled in the art without departing
from the true spirit and scope of the invention as defined
by the appended claims.

What 15 claimed 1s:

1. A video distribution system for transmitting se-
lected video programs to a number of independently
controlled video monitors, compnising:

a multiphcity of video monitors arranged in a plural-
ity of groups, each said group of video monitors
being coupled to a distinct transmission medium;

a muluplicity of video sources of video signals;

video switch means responsive to setup signals for
coupling specified ones of said video sources to
specified ones of said video monitors; said video
switch means including frequency multiplexer
means coupled to said transmission mediums for
transmitting video signals from said specified video
sources to the video monitors in each said group 1n
distinct frequency bands on one of said transmis-
sion mediums;

program selection means associated with each said
video monitor for generating video connection
requests, each said video connection request speci-
fying a video source to be connected to a specified
video monitor; and

each video monitor within each of said groups includ-
ing tuning means for receiving and displaying the
video signal in a distinct one of said frequency
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bands on the transmission medium coupled to said
video monitor; and

control means, coupled to said video switch means

and said program selection means, for receiving
said video connection requests, responding to each
said video connection request by generating and
transmitting corresponding setup signals to said
video switch means, and for preventing any of a
predefined set of said video sources from being
simultaneously connected to two video monitors;
wherein said video switch means couples specified
video sources 10 specified video monitors by transmit-
ting the video signals from said specified video sources
on the transmission mediums and frequency bands cor-
responding to said specified video monitors;

said control means including means for storing infor-

mation denoting which of said video sources, if
any, 1s coupled to each of said video monitors and
for denoting which of said video sources are not
coupled to any of said video monitors;

said control means further including menu generating

means coupled to said status means for generating a
menu display image representing a set of currently
avallable video sources which are not coupled to
any of said video monitors;

said video switch means including means coupled to

said menu generating means for transmitting said
menu display image to said video monitors in a
predefined frequency band on each of said trans-
mission mediums; and

each said program selection means including means

for generating video connection requests which
specify a video source selected from said currently
available video sources represented by said menu
display 1mage;

whereby said program selection means cannot gener-

ate a video connection request specifying a video
source that i1s already coupled to another one of
said video monitors.

2. A video distribution system for transmitting se-
lected video programs to a number of independently
controlled video monitors, comprising:

a multiplicity of video monitors;

a multiplicity of video sources of video signals;

video crossbar switch means for simultaneously cou-

pling each video monitor to a specified one of said
video sources, said video crossbar switch means
responsive to set up signals for connecting speci-
fied ones of said video sources to specified ones of
said video monitors;

program selection means associated with each said
video monitor for generating video connection
requests, each said video connection request speci-
fying a video source to be connected to a specified
‘video monitor; and

control means, coupled to said video crossbar switch

means and said program selection means, for re-
ceiving said video connection requests, responding
to each said video connection request by generat-
ing and transmitting corresponding setup signals to
said video crossbar switch means, and for prevent-
ing any of a predefined set of said video sources
from being simultaneously connected to two video
monitors:
wherein

said control means includes status means for storing
information denoting which of said video sources,
if any, is coupled to each of said video monitors
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and for denoting which of said video sources are
not coupled to any of said video monitors;

said control means further including menu generating

means coupled to said status means for generating a
menu display image representing a set of currently
available video sources which are not coupled to
any of said video monitors;

said video switch crossbar means including means

coupled to said menu generating means for trans-
mitting said menu display image to said video mon-
itors; and
said program selection means associated with each
said video monitor includes means for generating
video connection requests which specify a video
source selected from said currently available video
sources represented by said menu display image;

whereby said program selection means cannot select
a video source that is already coupled to another
one of said video monitors.
3. A video distribution system for transmitting se-
lected video programs to a number of independently
controlled video monitors, compnsing:
a multiplicity of video monitors;
a multiplicity of video sources of video signals;
video crossbar switch means for simultaneously cou-
pling each video monitor to a specified one of said
video sources, said video crossbar switch means
responsive to setup signals for connecting specified
ones of said video sources to specified ones of said
video monitors;
program selection means associated with each said
video monitor for generating video connection
requests, each said video connection request speci-
fying a video source to be connected to a specified
video monttor; and
control means, coupled to said video crossbar switch
means and said program selection means, for re-
ceiving said video connection requests, responding
to each said video connection request by generat-
ing and transmitting corresponding setup signals to
said video crossbar switch means, and for prevent-
ing any of a predefined set of said video sources
from being simultaneously connected to two video
monitors;
wherein said video monitors are arranged in a plural-
ity of groups, each said group of video monitors
being coupled to a distinct transmission medium;

said video crossbar switch means including a plural-
ity of frequency multiplexing means, each coupled
to one of said transmission mediums; each fre-
quency multiplexing means having means for trans-
mitting the video signals from a multiplicity of said
video sources in distinct frequency bands on one of
said transmission mediums;

each video monitor within each of said groups includ-

ing tuning means for receiving and displaying the
video signal in a distinct one of said frequency
bands on the transmission medium coupled to said
group of video monitors;

said control means including status means for storing

information denoting which of said video sources,
if any, is coupled to each of said video monitors
and for denoting which of said video sources are
not coupled to any of said video monitors;

said control means further including menu generating

means coupling to said status means for generating
a menu display image representing a set of cur-
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rently available video sources which are not cou-
pled to any of said video monitors;

said video switch crossbar means including means

coupled to said menu generating means for trans-
mitting said menu display image to said video mon-
itors in a predefined frequency band on each of said
transmission mediums; and

each said program selection means including means

for generating video connection requests which
specify a video source selected from said currently
available video sources represented by said menu
display 1mage;

whereby said program selection means cannot gener-

ate a video connection request specifying a video
source that is already coupled to another one of
said video monitors.

4. The video distribution system of claim 3,

wherein said video sources include a set of continu-

ous broadcast video signals and also a plurality of
limited duration video sources each of which pro-
vide a video program having a predefined dura-
tion;

said control means further including means coupled

to said status means for denoting in said status
means the time that each said limited duration
video source is coupled to a video monitor and a
projected play-completion time, and means for
disconnecting each said limited duration wvideo
source from the video monitor to which it has been
coupled at said projected play-completion time.

5. A video distribution system for transmitting se-
lected video programs to a number of independently
controlled video monitors, comprising:

a multiplicity of video monitors;

a multiplicity of video sources of video signals;

video crossbar switch means for simultaneously cou-

pling each video monitor to a specified one of said
video sources, said video crossbar switch means
responsive to setup signals for connecting specified
ones of said video sources to specified ones of said
video monitors;

program selection means associated with each said

video monitor for generating video connection
requests, each said video connection request speci-
fying a video source to be connected to a specified
video monitor; and

control means, coupled to said video crossbar switch

means and said program selection means, for re-
ceiving said video connection requests, responding
to each said video connection request by generat-
ing and transmitting corresponding setup signals to
said video crossbar switch means, and for prevent-
" ing any of a predefined set of said video sources
from being simultaneously connected to two video
monitors;

wherein a multiplicity of said video monitors are

coupled to a common transmission medium;

said video crossbar switch means including frequency

multiplexing means for transmitting the video sig-
nals from each of a multiplicity of video sources in
distinct frequency bands on said common transmis-
sion medium;

each of said multiplicity of video monitors including

tuning means for receiving and displaying the
video signal in a distinct one of said frequency
bands on said common transmission medium;

said control means and video crossbar switch means

coacting to couple a specified video source to a
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specified video monitor by transmitting the video
signals from said specified video source on a fre-
quency band corresponding to said specified video
monitor:

16

on the transmission medium coupled to said group
of video monitors:;

storing information denoting which of said video
sources, 1f any, 1s coupled to each of said video

said control means including status means for storing $ montitors and denoting which of said video sources
information denoting which of said video sources, are not coupled to any of said video monitors;
if any, is coupled to each of said video monitors generating a menu display image representing a set of
and for denoting which of said video sources are currently available video sources which are not
not coupled to any of said video monitors; coupled to any of said video monitors; and
said control means further including menu generating 10  transmitting said menu display image to said video
means coupled to said status means for generating a monitors in a predefined frequency band on each of
menu display image representing a set of currently said transmission mediums,;
available video sources which are not coupled to wherein said locally generating step generates video
any of said video monitors; connection requests which specify a video source
said video switch crossbar means including means 15 selected from said currently available video
coupled to said menu generating means for trans- sources represented by said menu display image;
mitting said menu display image to said video mon- whereby said locally generating step cannot generate
itors 1n a predefined frequency band on said trans- a video connection request specifying a video
mission medium; and ’ source that 1s already coupled to another one of
each said program selection means including means 20 said video monitors.
for generating video connection requests which 8. A method of transmitting selected video programs to a
specify a video source selected from said currently number of independently controlled video monitors, said
available video sources represented by said menu method comprising the steps of:
display image; providing a multiplicity of video monitors;
whereby said program selection means cannot gener- 25  providing a multiplicity of video sources of video signals;
ate a video connection request specifying a video simultaneously coupling, with a video crossbar switch,
source that is already coupled to another one of specified ones of said video monitors to specified ones
said video monitors. of said video sources;
6. The video distribution system of claim 3, storing status information denoting which of said video
wherein said video sources include a set of continu- 30 sources, if any, is coupled to each of said video moni-
ous broadcast video signals and also a plurality of tors and denoting which of said video sources are not
limited duration video sources each of which pro- coupled to any of said video monitors,
vide a video program having a predefined dura- generating a menu display image representing a set of
tion; | currently available video sources which are not cou-
said control means further including means coupled 35 pled to any of said video monitors;
to said status means for denoting In said status transmitting said menu display image to said video mon-
means the time that each said limited duration itors;
video source is coupled to a video monitor and a locally generating, at the site of said video monitors,
projected play-completion time, and means for video connection requests, each said request specifying
disconnecting each said limited duration video 40 a video source to be connected to a specified one of said

source from the video monitor to which it has been
coupled at said projected play-completion time.
7. A method of transmitting selected video programs

video monitors; wherein said specified video source is
selected from said currently available video sources
represented by said menu display image,

centrally receiving said video connection requests; and

coupling via said video crossbar switch the video source
specified in each said request to the video monitor
specified in that request, while preventing each of a

to a number of independently controllied video moni-
tors, a plurality of distinct groups of said video monitors 45
each being coupled to a distinct transmission medium,;
said method comprising the steps of:

providing a multiplicity of videc sources of video
signals:

locally generating, at the site of said video monitors,
video connection requests, each said request speci-
fying a video source to be connected to a specified
one of said video monitors;

preventing the generation of video connection re-

50

predetermined set of said video sources from being
simultaneously connected to two video monitors.
9. A video distribution system for transmitting selected

video programs to a number of independently controlled
video monitors, comprising:

a multiplicity of video monitors;
a multiplicity of video sources of video signals;

quests for any of a predefined set of said video 55  video crossbar switch means for simultaneously coupling
sources which are already connected to one of said each video monitor to a specified one of said video
video monuors; sources, said video crossbar switch means responsive to
centrally receiving said video connection requests; setup signals for connecting specified ones of said
coupling the video source to the video monitor speci- video sources to specified ones of said video monitors;
fied in each said request; said coupling step includ- 60  program selection means associated with each said video
ing the step of frequency multiplexing the video monitor for generating video connection requests, each
signals from a multiplicity of said video sources, said video connection request specifying a video source
and transmitting video signals from said specified to be connected to a specified video monitor; and
video sources to the video monitors in each said a controller, coupled to said video crossbar switch means
group in distinct frequency bands on one of said 65 and said program selection means, for receiving said

transmission mediums;
receiving at each said video monitor within each of
said groups a distinct one of said frequency bands

video connection requests, responding to each said
video connection request by generating and transmit-
ting corresponding setup signals 1o said video crossbar



17

switch means, and for preventing each of a subset of

said video sources from being simultaneously con-
nected to two video monitors,

wherein |

said controller includes status means for storing status

information concerning said video sources, said status
information including information indicating which
of said video sources, if any, is coupled to each of said
video monitors and which of said video sources are not
coupled to any of said video monitors,

said controller further including menu generating

means coupled to said status means for generating
and updating menu display images that indicate
which of said video sources are currently available for
user selection in accordance with said status informa-
tion and predefined availability criteria;

said video crossbar switch means including means

coupled to said menu generating means for trans-
mitting said menu display images to said video
monitors; and

said program selection means associated with each

said video monitor includes means for generating
video connection requests which specify a video
source selected from the video sources represented
on said menu display images.

10. A method of transmitting selected video programs to
a number of independently controlled video monitors, said
method comprising the steps of.

providing a multiplicity of video monitors;

providing a multiplicity of video sources of video signals;

selectively and simultaneously coupling, with a video

crossbar switch, specified ones of said video monitors
to specified ones of said video sources;

storing status information denoting which of said video

sources, if any, is coupled to each of said video moni-
tors and denoting which of said video sources are not
coupled to any of said video monitors,

generating and updating menu display images that ind\-

cate which of said video sources are currently available
for selection in accordance with said status informa-
tion and predefined availability criteria,

transmitting said menu display images to said video

monitors,

Jocally generating, at the site of said video monitors,

video connection requests, each said request specifying
a video source to be connected to a specified one of said
video monitors;

wherein said specified video source is selected from said

currently available video sources represented by said
menu display images;

centrally receiving said video connection requests; and

coupling via said video crossbar switch the video source

specified in each said request to the video monitor
specified in that request, while preventing each of a
subset of said video sources from being simultaneousiy
connected to two video montlors.
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11. A method of transmitting selected video programs to
a number of independently controlled video monitors, said
method comprising the steps of:
providing a multiplicity of video monitors;
providing a multiplicity of video sources of video signals;
simultaneously coupling specified ones of said video
monitors to specified ones of said video sources,

storing status information denoting which of said video
sources, if any, is coupled to each of said video moni-
tors and denoting which of said video sources are not
coupled to any of said video monitors;

- generating a menu display image representing a set of
currently available video sources which are not cou-
pled to any of said video monitors;

transmitting said menu display image to said video mon-

itors;
locally generating, at the site of said video monitors,
video connection requests, each said request specifying
a video source to be connected to a specified one of said
video monitors; wherein said specified video source Is
selected from said currently available video sources
represented by said menu display image;
centrally receiving said video connection requests; and
coupling the video source specified in each said request o
the video monitor specified in that request, while pre-
venting each of a predefined set of said video sources
from being simultaneously connected to two video
monitors.
12. A method of transmitting selected video programs to
a number of independently controlled video monitors, said
method comprising the steps of:
providing a multiplicity of video monitors;
providing a multiplicity of video sources of video signals;
selectively and simultaneously coupling specified ones of
said video monitors to specified ones of said video
SOUrces;

storing status information denoting which of said video
sources, if any, is coupled to each of said video moni-
tors and denoting which of said video sources are nol
coupled to any of said video monitors;

generating and updating menu display images that indi-

cate which of said video sources are currently available
for selection in accordance with said status informa-
tion and predefined availability criteria;

transmitting said menu display images to said videc

monitors;

locally generating, at the site of said video monitors,

video connection requests, each said request specifying
a video source to be connected to a specified one of said
video monitors; wherein said specified video source is
selected from said currently available video sources
represented by said menu display images;

centrally receiving said video connection requests; and

coupling the video source specified in each said request to

the video monitor specified in that request, while pre-
venting each of a subset of said video sources from

being simultaneously connected to two video monitors.
o ¥ " % *
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