United States Patent [ (1] Patent Number: 4,746,919

Reitmeier . 451 Date of Patent: May 24, 1988
[54] REMOTE CONTROL SYSTEM WITH KEY Electronic Devices”, Platte et al., IEEE Transactions
FUNCTION DISPLAY PROVISIONS on Consumer Electronics, vol. CE 31, No. 1, 2/85.

P. 15 of “Television Digest”, Jun. 3, 1985, vol. 25, No.
[75] Inventor: Glenn A. Reitmeier, West Trenton, 22.

NJ. P. 64 of “Popular Science”, Sep. 1985 in the What’s
. P . New in Electronics seection.
[73] Assignee: RCA Licensing Corporation, P. 17 of “Television Digest”, Nov. 11, 1985, vol. 25, No.
Princeton, N.J. 46
21 Appl. No.: 845,184 . PP. C1 and C10 of the Mar. 6, 1986 “New York Times”,
21 ppl. o ’ article entitled Remote Control Units, Getting to Know
[22] Filed: Mar, 28, 1986 Them.
" An article entitled “Three Types of Touch Technology
[51] Int, CLA e HO04Q 1/00; H04Q 7/00  Simplify Man/Machine Interface” by Arthur B. Carroll
[52] U.S. ClL ..cervivirrcnsninnnns 340/825.56; 340/825.54; appearing on pp. 167-172 of Computer Technology

340/825.69; 340/825.72; 340/696; 340/365 VL:  Reoview.

) 340/712; 358/194.1  Advertising literature entitled “TIX Adds Touch Com-

[58] Field of Search ............ 340/365 VL, 365 R, 711, munication to Your Display”, published by Elograph-
340/712, 696, 825.55, 825.56, 825.69, 825.72, ics, Inc. of Oak Ridge, Tenn.

825.54; 358/194.1; 455/151, 353, 603, 352
/ / Primary Examiner—John W. Caldwell, Sr.
[56] References Cited Assistant Examiner—Edwin C. Holloway, III
U.S. PATENT DOCUMENTS Attorney, Agent, or Firm—Eugene M. Whitacre; Paul J.
Rasmussen; Peter M. Emanuel
4,280,121  7/1981 Crask ...ccocvriermsuseisonsssnsuanees 340/712

4,322,855 3/1982 Mogi et al. . [57] ABSTRACT

4,333,090 6/1982 Hirsch ... - 340/365 VL. A transmitter unit of a remote control system includes a

:’g;:ggg ;ﬁggg xgi;’:f; 2 340/;23 /;’9% key function display unit for identifying the function of
o5y T mm— key elements of the transmitter unit at various steps of a

4,551,717 11/1985 Dreher . .
4,566,034 1/1986 Harger et al. . control sequence for one or more controlled devices.

4,626,347 12/1986 ZatO .ocrmerrsmsvsssrsssssnsrnn 340/696 ~ The memory for storing character-representative infor-
mation for identifying the functions of the key elements
FOREIGN PATENT DOCUMENTS of the transmitter and corresponding function control
0057970 ' 8/1982 Europeon Patent Off. . instructions is contained in the controlled devices rather
0120345 10/1984 Europeon Patent Off. . _ than in the transmitter unit. This allows for the addition
0129286 12/1984 Europeon Patent Off. . of new controlled device without modification of the
. t itt its.
OTHER PUBLICATIONS ransmitier unts
“A New Intelligent Remote Control Unit for Consumer 5 Claims, 3 Drawing Sheets
| -0ISPLAY 106 |og TRANSMITTER 100
{10, /I/O& {
CHARACTER
<: GENERATOR @
44104
F—T0UCH-SENSITIVE

%%LTI-FUNC'HON USER INPUT

134 16
]DEVICESI AN ] [ BACK

132

CONTROL
; > MICROPROCESSOR

12 :
—_— INPUT INPUT
8UFFER [P J—1 youce

W 18 126

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Sheet 1 of 3 4,746,919

May 24, 1988

U.S. Patent

/ Oio
3¢y 82l 0¢h 0
43N0 0 I
L0 i.'l.E " _
. LR
2 - HISSINAAEIH <
A _ OHLNO
104100 dHY bl
T | =
IN Tu_
0 S —
W] = )
= 5@; " VR I\ (53030
_— Al
LNANT 4350 NOILINN4-1LINN
he—] ns e _ ﬁ_ NN AN,

bbP

00! YILLINSNVYL

b0l

>

HOLVHINDD
V)

g_w 901 N14510 -]

van

901

ot

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

May 24, 1988 Sheet 2 of 3 4,746,919

U.S. Patent

o, 0%
e 2 > A R P ——
W03 L 1nd1n0 N14SI0 NOILONAS
WY4O0Nd| | NV 802
K— Wiz 40 0SSIOMONIN | g 102
04LN0) \
012 o] gwy e U3000X -—
N4 - | ndN 04LN0Y 3103y
20¢ ¥In393y
002 AL
_ [uady]
00¢
¥ 20¢
—  [4AY]
00b
dv b /

S 2 b

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

US. Patent  May 24, 1988 Sheet 3 of 3 4,746,919

KEY FUNCTION MEMORY 216

KEY FUNCTION LOCATION
DISPLAY NEXT STEP

KEY |
srep 1 < MY 2

\ KEY 14
[ KEY |
STEP2 < KEY 2

- L KEY 14
KEY |

STEPN < MEY 2

[ KEY 14

Fig. 3

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

4,746,919

1
REMOTE CONTROL SYSTEM WITH KEY
FUNCTION DISPLAY PROVISIONS

FIELD OF THE INVENTION 5

The present invention concerns a remote control
system.

BACKGROUND OF THE INVENTION

Remote control systems are used to allow a con-
trolled device to be controlled from a remote location.
For example, many consumer electronic products such
a television receivers, video cassette recorders (VCRs),
audio record and cassette players, have associated hand-
held remote control transmitter units for controlling
various functions from a viewing or listening position.

A typical remote control transmitter unit has a key-
board with a plurality of keys or buttons corresponding
to the functions to be controlled. Usually the more

15

functions that have to be controlled, the greater the 20

number of keys that have to be provided. Since modern
consumer electronic products have a very large number
of control functions, the keyboard of remote control
transmitter units of such products are often cluttered
with keys. Some manufacturers provide a single, unified
remote control unit for several controlled devices, such
as a television receiver and a VCR which are intended
to be operated together. The keyboards of such unified
remote control transmitter units, therefore, may contain

25

even more keys than dedicated remote control units for 30

individual controlled devices.

Remote control transmitter units with a large number
of keys tend to be cumbersome to use and expensive to
manufacture. Accordingly, there is a desire in the art to
reduce the number of keys of remote control transmitter
units.

There have been attempts to reduce the number of
keys by assigning multiple functions to at least some
keys. The particular function of a key at any time can be

35

determined by a mode switch or by the sequence of 40

prior key operations. To guide users, labels on the key-
‘board identifying the various functions of the keys may

be employed. It is also possible in a television system
with a viewing screen, to use the viewing screen to
display information indicating the functions of the keys 45
of the remote control transmitter during various modes
of operation. However, such prior approaches are indi-
rect and, therefore, may be confusing.

To avoid the confusion that may result from the indi-
rect key function identification technique described
above, it has been proposed in European Patent Appli-
cation Publication No. 0 120 345 to provide a display
arrangement on the remote control transmitter unit
itself to identify the particular functions of keys at vari-
ous steps of a control operation. The display arrange-
ment may take the form of individual display devices
located near respective keys or of individual display
elements underlying transparent keys. Each display
device is capable of displaying characters designating
the function of the associated key. The information for
the key function display arrangement is stored in a dis-
play memory contained in the remote control transmit-
ter unit. For expansion, display memories for additional
devices that may be controlled by the remote control
transmitter unit may be added to the remote control
transmitter unit.

While the type of remote control system described in
the European patent application is useful, the provisions
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2
for expanding its capability to control new devices by
adding display memories may be troublesome to users
and may limit the number of devices that can be con-
trolled due to wiring and size constraints of the remote
control transmitter unit.

SUMMARY OF THE INVENTION

A remote control system constructed in accordance
with the present invention comprises a transmitter unit
including a multi-function user entry device with key
¢lements and a display unit for identifying the functions
of the key elements at various steps of a control algo-
rithm or sequence. The receiver unit of the remote
control system, in addition to generating control signals
for an associated controlled device in response to re-
mote control messages received from the transmitter
unit, includes a key function and display memory for
storing information indicative of the functions of key
elements of the transmitter unit. During various steps of
the control algorithm, character representative data is
retrieved from the key function and display memory
and transmitted from the receiver unit to the transmitter
unit. In response to the received character representa-
tive signals, the display unit displays information identi-
fying the functions of the key elements.

Since the key function and display memory is con-
tained in the receiver unit of the remote control system,
rather than in the transmitter unit, the same transmitter
unit can be used without modification for additional
controlled devices. Also, there is no limit on the number
of new controlled devices that may be controlled by the
transmitter unit.

Ina preferted embodiment of the invention, the key
elements comprise areas on a touch-sensitive transpar-
ent or translucent membrane which overlays a display
panel such as a liquid crystal device (LCD).

These and other features of the present invention will
be explained in the following description with respect
to the accompanying Drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIGS. 1 and 2 show, in block diagram form, the
transmitter and receiver units of a remote control sys-
tem constructed in accordance with the present inven-
tion; and

FIG. 3 indicates the contents of a key function and
display memory included with the receiver unit of the
remote control system shown in FIGS. 1 and 2.

DETAILED DESCRIPTION OF THE DRAWING

Before describing the embodiment of the remote
control system shown in FIGS. 1, 2 and 3 in detail, a
brief summary of some of its features is provided.

In the present remote control system shown in FIGS.
1, 2 and 3, a single remote control transmitter controls
several controlled devices, such as a television receiver
(TV), video cassette recorder (VCR) and audio tape
player (ATP). Each controlled device has a relatively
large niumber of functions to be controlled. In order to
reduce the clutter and cost associated with fixed or
dedicated function arrangements, the keys of the re-
mote control transmitter have multiple functions. A
display unit is provided on the remote control transmit-
ter itself to identify the various functions of the keys.

The control process or algorithm provided by the
remote control system shown in FIGS. 1, 2 and 3, oc-
curs sequentially in steps of increasing levels of specific-
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