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(57) ABSTRACT

The present invention comprises a system for remote control
of garage doors and other devices wherein an extremely
large number of codes are available for remote transmitters
for operating the garage operator and wherein each trans-
mitter has 1ts own unique and permanent nonuser change-
able code. The receiver at the garage door operator is
capable of storing and remembering a number of different
codes corresponding to different transmitters such that the
receiver can be programmed so as to actuated by more than
one transmitted code thus allowing two or more transmitters
to actuate the same garage door operator and wherein the
recerver stores the valid codes for the different transmitters.
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2000.

Fourth Amended Complant for Declaratory Judgment dated
Aug. 31, 2000.

Expert Report of Joseph C. McAlexander dated Sep. 18,
2000, which includes the following Exhibats.

Ex. A—Detailed Expert Report of Joseph C. McAlexander
on the Re. 35,364 Patent.

Ex. A.1—Claims of Chamberlain’s Re. 35,364 Patent.

Ex. B—Documents Relied Upon.

Ex. C—Curriculum Vitae of Joseph C. McAlexander.

Ex. D—List of Cases 1n which Joseph C. McAlexander has
testified as an expert.

Ex. E—Compensation.

Rebuttal Expert Report of A. Sidney Katz dated Sep. 18,
2000.

Plamtiff’s Second Supplemental Responses to Defendant’s
Interrogatories Nos. 1-3, 14 and 20 dated Nov. 2, 2000.
Plamtiff’s Second Supplemental Notice Pursuant to 35
U.S.C. § 282 dated Nov. 3, 2000.

In connection with the pending litigation, The Chamberlain
Group, Inc. v. Innovative Home Products, Inc. Civil Action
No. 00—C—0360, 1n the U.S. District Court for the Northern
District of Illinois Eastern Division, the following docu-
ments are submitted herewith.

Innovative’s Further Supplement Response to Chamber-
lain’s Interrogatory No.’s 1, 2 and 5 and Notice of Prior Art
Under 35 U.S.C. § 282 date Nov. 20, 2000.

Innovative’s Fourth Supplemental Answers to Chamber-
lain’s Contention Interrogatories dated Dec. 15, 2000.
Defendant’s Response to Plaintiff’s Third Set of Interroga-
tories dated Mar. 21, 2001.

Articles and German Opposition Materials.
Meyer—Staufenbiel, Torsten. “Garagentoantricb mit Funk-
fernsteuerung”, pp. 115-117, 1975.

Alltronik Opposition Brief of Aug. 7, 1990, (with transla-
tion), corresponding to German Patent No. 36 25 555
including.

a) Exhibit E4, Prior Publication and Prior Public Use of
Corresponding Transmitter/Receiver System.

b) A corresponding Description.

c) A Second Corresponding Description.

d) Two 1nvoices.

¢) An Illustration by the Opposer.

Dorma Opposition Brief of Aug. 8, 1990 of corresponding to
German Patent No. 36 25 555. This includes eight (§)
Exhibits which are i1dentified in German as follows.

a. Bedienungs—und Einbauanweisung fiir den Multisender
S 43-25 (Drunckschrift 102 der Fa. Th. Diippe KG in
Essen).

b. Schreiben von 5. Mirz an das FTZ 1n Darmstadit.

c. Bedienungsanleitung fiir UHF—Funksteurerung F 43 vom
05.09.1984.

d. Prospekt der Fa. Diippe (Druckschrift Nr. 63—Tormatic
macht das Tor auf).

¢. Prospekt der fa. Diippe von Apr. 1983—Tormatic UHF
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f. Prospekt der Fa. Diippe, Title: Tormatic 6iinet alle Tore.
o. Der Elektroniker, Heft 11 von Nov. 1981, Seite 11-19.

e. Elektronik 1975. Heft 10, Seite 104—-105 (einfache Fern-
steuerung fiir 9 Kanéle).

Pp. 36 and 37 of an undated dealer reference manual for the
AT&T Security System 8000.

Installation And Operation Manual SS-32 Supervised Secu-
rity System, 1984.

IEEE Standard Dictionary of Electrical and Electronic
Terms, Second Edition, Frank Jay editor—in—chief,
Wiley—Interscience, 1977, pp. 324-325, 377-3778, 384, 500
and 694.

U.S. Pat. No. 4,692,762 corresponds to EP 0 099 762 Al and
provides a concise explanation of 1ts relevance. U.S. Pat. No.
4,750,118 corresponds to EP 0 319 781 A2 and DE 37 41
324 C2 and provides a concise explanation of their rel-
evance.

Japanese Patent Office Translation of Japanese Patent Appli-
cation Disclosure No. Sho 55-20830 to Tomoma, laid—open
Feb. 14, 1980.

Japanese Patent Office Translation of Japanese Patent Appli-
cation Disclosure No. Sho 59-80872 to Okuyama et al.,
laid—open May 10, 1984.

A copy and translation of a Japanese Patent Office action
dated Oct. 20, 1992, received 1n a Japanese patent applica-
tion related to the 1nstant application and providing a concise
explanation of the relevance of JP 55-114771 and JP
59-80872.

Translation of pertinent portions of JP 55-114771, (indicat-
ing that U.S. Pat. No. 4,328,540 substantially corresponds to
this Japanese patent).

Derwent WPI Acc. No. 85-136225 provides an English
abstract of EP 0 143 309 A2.

Derwent WPI Acc. No. 86—332914 provides an English
abstract of EP 0 212 050 A2.

Derwent WPI Acc. No. 90-369740 provides an English
abstract of EP 0 401 673 Al.

Derwent WPI Acc. No. 93-296664 provides an English
abstract of EP 0 561 361 Al.

Derwent WPI Acc. No. 93-312974 provides an English
abstract of EP 0 563 517 Al.

Derwent WPI Acc. No. 79-D6700B provides an English
abstract of DE 27 46 532 Al.

Derwent WPI Acc. No. 80-G1895C provides an English
abstract of DE 28 56 337 Al.

Derwent WPI Acc. No. 81-D1971D provides an English
abstract of DE 29 39 589 Al.

Derwent WPI Acc. No. 81-B6887D provides an English
abstract of DE 29 41 394 Al.
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Derwent WPI Acc. No. 90-36974D provides an English
abstract of DE 39 18 131 C2.
Special Master’s Second Amended Report and Recommen-

dation on Plaintiff’s Motion for Summary Judgement of
Patent Validity under 35 U.S.C. §103, filed Jan. 16, 1998,

and Exhibits 1-3 thereto.

Special Master’s Report for Summary Judgment of Infringe-
ment, filed Jan. &8, 1998, and Exhibits 1 and 3-9 thereto
(certain portions of this report have been redacted and
Exhibit 2 has been excluded, as being confidential pursuant
to a protective order and cannot be disclosed except by court
order).

Special Master’s Report and Recommendation on Plamftiff’s
Motion for Partial Summary Judgement of Patent Invalidity
under U.S.C. §251, filed Dec. 10, 1997, and Exhibits 1-11
thereto.

Special Master’s Report and Recommendation on Plaintiif’s
Motion for Partial Summary Judgement of Assignor Estop-
pel, filed Dec. 12, 1997, and Tabs 2, 3, 5, 17, and 18 of
Exhibit A and Exhibit C thereto (certain portions of this
Report have been redacted and Exhibits A (including Tabs 1,
4, and 16) and b have been included, as being confidential
pursuant to a protective order and cannot be disclosed except
by court order).

Second Amended Complaint for Declaratory Judgment, filed
Feb. 17, 1998, and Exhibits A—G thereto.

Plamtiff’s Supplemental Notice Pursuant to 35 U.S.C. §282,
filed May 18, 1998.

Letter from Kenneth R. Glaser to John F. Flannery dated
Mar. 31, 1997 (redacted to delete references to the litiga-
tion).

Order of Apr. 30, 1998 adopting the Special Master’s
Reports and Recommendations.

Defendant—Appellant’s Appeal Brief dated Aug. 24, 1998.

Plamtift’s—Appellees Appeal Brief dated Oct. 8, 1998.

Appellant’s Reply Brief dated Oct. 26, 1998.

Opinion announcing Judgment of the Court dated Oct. 13,
1999,

Errata Sheet for the Opinion Announcing Judgement of the
Court dated Oct. 15, 1999.
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CODING SYSTEM FOR MULTIPLE
TRANSMITTERS AND A SINGLE RECEIVER

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

CROSS-REFERENCES TO RELATED
APPLICATTIONS

[This application comprises an improvement on applica-
fion Ser. No. 615,339, filed May 30, 1984, U.S. Pat. No.
4,638,433, in which the mventor 1s Wayne R. Schindler
assigned to the assignee of the present application.] This
application is a continuation of application Ser. No. 08/700,
6010 filed Aug. 12, 1996, now U.S. Pat. No. Re. 36,703, which
s a continuation of application Ser. No. 08/425,724 filed
Apr. 20, 1995, now U.S. Pat. No. Re. 35,364, Oct. 29, 1990,
which is a confinuation of Ser. No. 08/087,142, Jul. 2, 1993,
abandoned, which is a continuation of Ser. No. 07/715,000,
Jun. 13, 1991, abandoned, which is a confinuation of Ser.
No. 07/398,379, Aug. 24, 1989, abandoned, which is a
reissue application of U.S. Pat. No. 4,750,118, which is a

continuation-in-part of application Ser. No. 06/615,339 filed
May 30, 1984, now U.S. Pat. No. 4,638,433.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mnvention relates in general to garage door operators
and 1n particular to a novel garage door operator wherein the
receiver can be energized by two or more transmitted codes
which are stored 1n the receiver.

2. Description of the Prior Art

Garage door operators of the prior art used transmitters in
which the code can be changed by various methods as, for
example, by moving two position switches to change the
code. Such systems have also used code changing switches
in the receiver so that the receivers can be set to correspond
to the selected transmitter code.

It has also been known to use fixed frequency transmitters
and fixed frequency receivers such that if the transmitted
frequency matches the receiver frequency the receiver will
respond.

SUMMARY OF THE INVENTION

It 1s an object of the present ivention to provide a
plurality of transmitters wherein each transmitter has its own
unique and permanent non-user changeable code and
wherein the receiver can be placed into a program mode
wherein 1t will receive and store two or more codes corre-
sponding to two different transmitters. The number of codes
which can be stored 1n transmitters can be extremely high as,
for example, greater than one million codes. Thus, the
invention makes it possible to eliminate the requirements for
code selection switches 1n the transmitters.

In the present invention the decoder module in the
receiver will be capable of learning several different trans-
mitted codes which will eliminate code switches 1n the
receiver and also provides for multiple transmitters for
actuating the garage opener.

The communication link can be various system such as
radio frequency, light, wires, etc.

The mvention makes 1t very easy for the user to operate
the system and more secured code systems are available due
to the higher number of available codes.
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An encoded signal will be utilized wherein a pulse and
blank time comprises a sync time base and different link
pulses such as 1, 2, 3 or 4 milliseconds can be selected so as
to provide different codings. Each datum canbe 1, 2, 3 or 4
times the length of the sync pulse. The timing 1s from the
rising edge to rising edges of the pulse and with ten data bits
the number of codes can be 1n excess of one million codes.

In the 1nvention, each transmitter encoder will contain a
chip which contains a unique code and the receives will be
able to memorize two or more as, for example, five different
transmitter codes. This eliminates the need to have coding
switches 1n either the transmitter or receiver. This eliminates
the requirement that the user set the code switches so they
match since the code switches are eliminated.

In the 1nvention, during an operate mode, a receiver code
must match an already programmed code four times in order
to operate the garage door. This match 1s referred to as a
valid code. Each valid code can be separated by up to two
error codes and still have the output indicated as accurate.

In the program mode a code must be received four times
in a row 1n order to be permanently stored 1n the receiver.
Any error code will reset the valid code counter.

The advantage of the coding scheme are:

1. Higher peak power without exceeding the FCC rules
which gives longer transmitter range.

2. Eliminate code switches 1n the transmitter and receiver
making 1t easier for a customer to install and operate his
garage door operator.

3. Customers having more than one transmitter will not
have to match codes.

4. More secure codes due to the higher number of
combinations which are available. Other objects, features
and advantages of the invention will be readily apparent
from the following description of certain preferred embodi-
ments thereof, taken in conjunction with the accompanying
drawings although variations and modifications may be
clfected without departing from the spirit and scope of the
novel concepts of the disclosure and 1n which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a prespective view 1llustrating a garage door
operator;

FIG. 2 1llustrates 1n block form the invention;
FIG. 3 comprises a flow diagram;

FIG. 4 1s a continuation of the flow diagram; and
FIG. 5 illustrates the coding scheme.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 1llustrates a garage door operator 10 mounted to
the ceiling of a garage and connected to operate a door 17.
Garage door operator 10 has a head unit 11 which 1s
supported from the ceiling which includes a motor which
drives a suitable chain to which a trolley 13 1s attached so
that 1t moves along a rail 12. The trolley 13 has a release cord
20 and pivotally carries a lever arm 14 which 1s attached to
a bracket 16 mounted to the door so as to raise and open it
by pulling 1t along conventional rails.

The header unit 11 includes a receiver and operating
mechanism and can be actuated from a control unit 38 which
has a operate switch 39.

The garage door operator can also be operated by the
transmitters 26 and 28 which have operate transmit buttons
27 and 29, respectively.
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As 1llustrated 1in FIG. 2 the garage door operator includes
a receiver 41 which has a suitable antenna 42 for receiving
radio frequency transmissions from the transmitters 26 and
28 and supplies an input to a decoder 43 which provides an
output to a microprocessor unit 44. The microprocessor unit
44 1s connected to a garage door operator mechanism 46
which includes the motor which drives the chain 15 to move
the door 17 1n a conventional manner. The control 38 1s
connected to the microprocessor 44. A pair of switches 22
and 23 are mounted on a switch unit 19 connected to the unit
11 and also to the microprocessor 44. The switch 22 1s a two
position switch that can be moved between the operate and
program positions to establish the “operate” and “program”
modes. The switch 23 can be moved to a number of selected
positions 1ndicated by the 1 through 5 so as to allow the
particular code of a number of different transmitters to be
stored 1n the receiver so that the receiver will respond to
such codes.

In the 1illustrated embodiment, the receiving unit can
respond to up to five different transmitters which have five
different transmitting codes. FIG. 5§ illustrates the code
utilized 1n which the bit times are nominally 0.5 millisec-
onds for example. The data times are nominally 1, 2, 3 or 4
milliseconds.

The sync pulse 1s a unit measure of time. Each datum 1s
measured with respect to the sync pulse and each datum can
be 1, 2, 3 or 4 times the length of the sync pulse. The timing
1s from the rising edge to rising edge of adjacent pulses.
Using 10 data bits the number of codes which 1s available 1s
in excess of one million codes.

In the 1nvention, each transmitter such as transmitters 26
and 28 will have a unique code which 1s determined by the
encoder chip contained 1n the transmitter. The receiver unit
will be able to memorize and store a number of different
codes as, for example, five different transmitter codes which
climinates the need of coding switches 1 either the trans-
mitter or receiver which are used 1n the prior art. This also
climinates the requirement that the user match the transmat-
ter and receiver code switches.

When the garage door operator 1s mnitially installed, the
switch 22 1s moved to the program mode and the energize
button 27 of the first transmitter 26 1s depressed so that the
unique code of the transmitter 26 1s transmitted. This 1s
received by the receiver 41 and decoded by the decoder 43
and supplied to the microprocessor unit 44. The switch 23 1s
placed in the first position and with the switch 22 in the
program mode the code of the transmitter 26 will be supplied
to the memory address storage 47 and stored therein. Then
if the switch 22 1s moved to the operate mode and the
transmitter 26 energized by depressing the transmit switch
27, the recerver 41, decoder and the microprocessor 44 will
compare the received code with the code of the transmitter
26 stored 1n the first memory location in the memory address
storage 47 and since the stored memory address for the
fransmitter 26 coincides with the transmitted code of the
fransmitter 26 the microprocessor 44 will energize the
cgarage door operation mechanism 46 to open or close the
door.

In order to store the code of the second transmitter 28 the
switch 22 1s moved again to the program mode and the
switch 23 to the second position and the transmitter 28 1s
energized by depressing its transmit switch 29. This causes
the receiver 41 and decoder 43 to decode the transmitted
signal and supply it to the microprocessor 44 which then
supplies the coded signal of the transmitter 28 to the memory
address storage 47 where it 1s stored 1n a second address
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storage location. Then the switch 22 1s moved to the operate
position and when either of the transmitters 26 and 28 are
energized, the receiver 41 decoder 43 and microprocessor 44
will energize the garage door operation mechanism 46 to
cause the door to either move up or down depending upon
its 1nitial position. Thus, the codes of the transmitters 26 and
28 are transmitted and stored 1n the memory address storage
47 during the program mode after which the garage door
operation mechanism will respond to either of the transmut-
ters 26 and 28. Any desired number of transmitters can be
programmed to operate the garage door mechanism as, for
example, up to five transmitters can be programmed 1nto the
memory address storage 47 by using the program switch 22
and the selector switch 23.

This invention eliminates the requirement that binary
switches be set 1n the transmitter or receiver as 1s done in
systems of the prior art to establish a code to which the
receiver will respond and the invention also allows a garage
door operator to respond to a number of different transmiut-
ters because the specific codes of a number of the transmiut-
ters 1s stored and retained in the memory address storage 47
of this unit.

FIGS. 3 and 4 comprise the flow chart which describe
both the operate and program modes of the invention.
Basically, 1in the operate mode, a received code must match
a program which has already been programmed and for four
fimes so as to operate the garage door. This match 1s referred
to as a valid code 1n the flow chart. Each valid code can be
separated by up to two error codes and still have the output
actuate. For example, a code of valid-error-error-valid-valid-
valid would actuate the door. On the other hand, a code of
valid-valid-valid-error-error-error-valid would not actuate
the door.

In the program mode a code must be received four times
in a row 1n order to be permanently stored. Any error code
will reset the valid code counter.

With reference to the tlow diagrams of FIGS. 3 and 4 1if
it be assumed 1nitially that the switch 22 1s 1n the operate
position an mncoming signal will be supplied to terminal A in
FIG. 3 and an output will be supplied to terminal B which
indicates that the switch 22 1s not 1n the program mode but
in the operate mode Terminal B 1s illustrated in FIG. 4 and
the microprocessor compares the mcoming code with any
codes 1 the five code locations stored in the memory
address storage 47. If these codes match then the error
counter 1s cleared and all other valid counters. If the valid
counter receives the code four times [than] then output is
supplied to the terminal C which operates the garage door
operator. If the valid counter for the code equals less than 4,
then the valid code counter i1s incremented until the valid
code counter does equal 4 which actuates the proper output.
Relative to FIG. 4 1f the input code does not match any of
the five stored codes, then the error counter 1s incremented
and when the error counter equals 3 the error counter 1s
cleared and all valid counters are cleared.

If the switch 22 1s 1n the program mode as shown 1n FIG.
3 when the incoming signal from a transmitter 1s received,
the flow diagram 1s followed so as to store the new mncoming
program 1n the code location pointed to by the code location
pointer [23]. It is to be noted that up to five addresses can be
stored 1n the system of the invention.

It 1s seen that the present invention allows a receiving,
system to respond to one of a plurality of transmitters which
have different unique codes which can be stored in the
receiver during a program mode. Each time the “program
mode switch” 22 1s moved to the program position, a
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different storage area as determined by the switch 23 can be
connected so that the new transmitter code would be stored
in that address. After all of the address storage capacity have
been used additional codes would erase all old codes 1n the
memory address storage before storing a new one.

Although the invention has been described with respect to
preferred embodiments, it 1s not to be so limited as changes
and modifications may be made which are within the full
intended scope as defined by the appended claims.

We claim as our invention:

[1. A garage door operator for a garage door comprising,
a garage door operation mechanism with an output shaft
connected to said garage door to open and close 1t, a radio
receiver, a decoder connected to receive the output of said
radio receiver, a microprocessor connected to receive the
output of said decoder and to said garage door operation
mechanism to energize 1it, a switch moveable between pro-
oram and operate positions connected to said microproces-
sor to place said microprocessor 1n the operate or the
program mode, a memory means for storing a plurality of
addresses connected to said microprocessor when said
switch 1s 1n the program position, a memory selection switch
connected to said microprocessor, a plurality of radio trans-
mitters with different codes, said memory selection switch
sctable 1n a first position at a time when a first one of said
radio transmitters 1s energized so that the code of said first
transmitter will be stored 1in said memory means and said
memory selection switch setable 1 a second position at a
fime when a second one of said radio transmitters 1s ener-
o1zed so that the code of said second transmitter will be
stored 1n said memory means, and said microprocessor
placed 1n the operate mode when said switch 1s in the operate
position so that either or both of said first and second radio
transmitters when energized cause said microprocessor to
energize said garage door operator mechanism.}

[2. A garage door operator for a garage door according to
claim 1 wherein said first and second radio transmitters
when energized radiate coded signals and said microproces-
sor receives and compares coded signals from said first and
second transmitters with coded signals stored i1n said
memory means and said microprocessor produces a garage
door operate signal if the received transmitted signal and any
one of said coded signals stored 1in said memory means
match.]

[3. A garage door operator according to claim 2 wherein
said memory selection switch has “n” positions where “n” 1

n” 1s
an 1nteger and the codes of “n” transmitters can be stored 1n
saild memory means when said switch 1s in the program
mode.]

[4. A garage door operator according to claim 3 wherein
the code stored 1n said memory means can be changed by
placing said switch m the program mode and one of said
plurality of transmitters 1s energized which has a code which
differs from the code previously stored in said memory
means.}J

5. A remotely controlled system comprising:

at least one radio frequency transmitter having a non-user
changeable code for radio frequency transmitfing a
radio frequency transmission corresponding to the
Iransmitter;

a radio frequency recetver for being adapted to receive
the first-mentioned radio frequency transmission from
the first-mentioned radio frequency transmitter and
being adapted to receive a second radio frequency
fransmission from a second radio frequency transmitter
having a second non-user changeable code, different
from said first non-user changeable code;

10

15

20

25

30

35

40

45

50

55

60

65

6

a program mode designator for designating a program
mode;

a memory comprising a plurality of storage locations;

a processor having a processor controlled code location
pointer and responsive to a program mode designation
by said program mode designator and the recepiion by
said radio frequency recetver of said first-mentioned
radio frequency transmission for storing a first stored
code corresponding to the first-mentioned radio fre-
quency transmitter in one of said plurality of storage
locations derived from the processor controlled code
location pointer, the processor responsive to said pro-
gram mode designation by said program mode desig-
nator and the reception by said recetver of said second
radio frequency transmission for storing a second
stored code corresponding to the second radio fre-
quency transmitter n another of said plurality of
storage locations derived from the processor conirolled
code location pointer, and the processor responsive (o
an operate mode and the reception of said first-
mentioned radio frequency transmission after the stor-
age of said first stored code for providing an operate
output and responsive to said operate mode and to the
reception of said second radio frequency transmission
dafter the storage of said first and second stored codes
for providing an operate ouiput.

6. A remotely controlled system according to claim 5

wherein the processor comprises a miCroOprocessor.

7. A remotely conirolled system according to claim 5
wherein said processor controlled code location pointer
comprises a software controlled code location pointer.

8. A remotely controlled system according to claim 7
wherein the processor comprises a miCroOprocessor.

9. A remotely controlled system comprising:

a first radio frequency transmitier having a first non-user
changeable code and for radio frequency transmitiing
a first radio frequency transmission corresponding to
the first transmiiter;

a second radio frequency transmitter having a second
non-user changeable code, different from said first
non-user changeable code and for radio frequency
fransmitting a second radio frequency transmission
corresponding to the second transmitter; and

an operator for providing an operate oultput, said opera-

[or cCOmprising.

a radio frequency receiver for receiving said first and
said second radio frequency transmissions;

a program mode designator for designating a program
mode;

a memory comprising a plurality of storage locations;

a processor having a software controlled code location
pointer and responsive to a program mode designa-
tion by said program mode designator and the recep-
fion by said radio frequency receiver of said first
radio frequency transmission for storing a first
stored code corresponding to the first radio fre-
quency transmitier in one of said plurality of storage
locations derived from the software controlled code
location pointer, the processor responsive to said
program mode designation by said program mode
designator and the reception by said receiver of said
second radio frequency transmission for storing a
second stored code corresponding to the second
radio frequency transmiiter in another of said plu-
rality of storage locations derived from the software
controlled code location pointer, and the processor
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responsive to an operate mode and the reception of
said first radio frequency transmission after the
storage of said first stored code for providing an
operate output and responsive to satd operate mode
and to the reception of said second radio frequency
fransmission after the storage of said first and said
second stored codes for providing an operate ouiput.

10. A remotely conitrolled system according to claim 9
wherein the processor comprises a miCroOprocessor.

11. A remotely controlled system comprising, a radio
receiver, a decoder connected to recetve the output of said
radio receiver, a microprocessor connected to receive the
output of said decoder and to provide an operate oulput, a
programjoperate selector connected to said microprocessor
fo place said microprocessor in a program mode, memory
means for storing a plurality of non-user changeable codes
connected to said microprocessor when said program/
operate selector is in the program position, a memory
selector for selecting respective storage addresses in the
memory means, a plurality of radio transmiiters with dif-
ferent non-user changeable codes, said memory selector
pointing to a first storage address at a time when a first one
of said radio transmitters is energized so that the code of
said first transmitter will be stored in said memory means in
said first address and said memory selector pointing to a
second storage address at a time when a second one of said
radio transmitters is energized so that the code of said
second transmitter will be stored in said memory means in
said second address, and said microprocessor placed in the
operate mode when said program/operate selector is in the
operate postiion so that either of said first and second radio
transmitters when energized cause said microprocessor 1o
provide an operate oulput.

12. A remotely controlled system according to claim 11
wherein said first and second radio transmitters when ener-
gized radiate coded signals and said microprocessor
receives and compares coded signals from said first and
second transmitters with coded signals stored in said
memory means and said microprocessor produces an oper-
ate output if the recetved transmitied signal and any one of
said coded signals stored in said memory means maich.

13. A remotely controlled system according to claim 11
wherein said memory selector has “n’ positions where “n”
Is an integer and the codes of “n’” transmitters can be stored
in said memory means when said swiich is in the program
mode.

14. A remotely controlled system according to claim 11
wherein the code stored in said memory means can be
changed by placing said program/operate selector in the
program mode and one of said plurality of transmiiters is
energized which has a code which differs from the code
previously stored in said memory means.

15. A remotely controlled system according to claim 11
wherein the memory selector comprises a software con-
trolled code location pointer ideniifying a memory address.

16. A remotely conirolled system comprising: a radio
receiver, a decoder connected to receive the output of said
radio receiver, a microprocessor connected to receive the
output of said decoder and generate an operate oulpul, a
selector for selecting a program state connected to said
microprocessor to place said microprocessor in the program
mode, a memory fJor storing a plurality of codes connected
to said microprocessor when said selector is in the program
state position, a memory selector for selecting respective
storage addresses in the memory, a plurality of radio trans-
mitters with different non-user changeable codes, said
memory selector being adapted to select a first storage
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location at a time when a first one of said radio transmitters
Is energized so that the code of said first transmitter will be
stored in said memory in the first location and said memory
selector being adapted to select a second storage location at
a ttme when a second one of said radio transmitters is
energized so that the code of said second transmitter will be
stored n said memory in said second location, and said
microprocessor placed in the operate mode when said
selector is in the operate state so that either of said first and
second radio transmiiters, when energized cause satd micro-
processor to provide the operate output.

17. A remotely controlled system according to claim 16
wherein the memory selector comprises a software con-
trolled code location pointer ideniifying a memory address.

18. A remotely controlled system according to claim 10
wherein said first and second radio transmitters when ener-
gized radiate coded signals and said microprocessor
receives and compares coded signals from said first and
second transmitters with coded signals stored in said
memory and said microprocessor provides the operate otil-
put if the received transmitted signal and any one of said
coded signals stored in said memory match.

19. A remotely controlled system according to claim 16
wherein satd memory selector has “n” states where “n’” is
an integer and the codes of “n” transmiiters can be stored
in said memory means when said selector is in the program
state.

20. A remotely controlled system according to claim 16
wherein the code stored in said memory can be changed by
placing said selector in the program state and one of said
plurality of transmitters is energized which has a code which
differs from at least one of the codes previously stored in said
HEmory.

21. A remotely controlled system according to claim 17
wherein the microprocessor increments the code location
pointer to select the memory addresses to store the respec-
live transmiiter codes.

22. A remotely controlled system comprising: a plurality
of RF transmitters, each of said transmitters having its own
different non-user changeable transmitter code and having
an RF emitter for transmitiing when energized, an RF signal
carrying a code from which the fransmitter code can be
derived; a receiver for receiving said coded RF transmis-
sions; a decoder for deriving a code corresponding fto the
fransmitter code in the energized transmitier; a processor
for providing in its operate mode an operate output and for
providing in its program mode a derived code for storage;
a mode selector connected to said processor for placing said
processor in its program mode; a memory having a plurality
of addresses for storing a plurality of derived codes under
the control of said processor; a memory selector controlled
by said processor for identifying respective ones of the
memory addresses; said memory selector identifving one of
the memory addresses so that the processor, when in Iis
program mode, causes the derived code of one of the
transmitters to be stored in said memory at the one memory
address, and said memory selector identifving a second
memory address so that the processor, when in its program
mode, causes the derived code of a second transmitter to be
stored in said memory at the second memory address; said
processor, when in its operate mode, determining whether
the derived code and one of the stored codes correspond,
said processor providing an operate output in response 1o
derived code and stored code correspondence.

23. A remotely controlled system in accordance with claim
22, wherein the processor determines whether the derived
code has been previously stored in any of the memory
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locations and if the derived code is already stored, the
processor does not cause the derived code to be stored.

24. A remotely controlled system in accordance with claim
22, wherein if a derived code is stored in all the available
storage locations, the memory selector will select one of the
memory addresses to be erased and the processor causes the
derived code to be stored in that location.

25. A remotely controlled system in accordance with claim
22, wherein the processor is prevented from producing the
operate output until the processor determines that the
dertved code corresponds with the stored code a preset
plurality of times.

20. A remotely controlled system in accordance with claim
22, wherein the processor is prevented from storing a
derived code until the same derived code is received a preset
plurality of fimes.

27. A remotely controlled system in accordance with claim
22 wherein the processor comprises a miCroprocessor.

28. A remotely controlled system comprising: a plurality
of RF transmiiters, each of said RF transmitters having its
own different, non-user changeable transmitter code and
having a transmitter for transmitting when energized, an RF
signal carrying a code from which the transmiitter code can
be derived; a receiver for receiving said coded RF trans-
missions; a decoder for deriving a code corresponding to the
transmitter code of the energized transmiiter; a processor
for providing in its operate mode an operate ouiput; a mode
selector connected to said processor for placing said pro-
cessor in its program mode; an addressable memory having
a plurality of addresses controlled by said processor for
storing a plurality of derived codes; a software conirolled
memory selector controlled by said processor for identifying
respective ones of the memory addresses; said software
controlled memory selector identifving one of the memory
addresses so that the processor, when in its program mode,
causes the derived code of one of the transmitters to be
stored in said addressable memory at the one memory
address, and said software controlled memory selector iden-
lifving another memory address so that the processor, when
In its program mode, causes the code of a second transmitter
to be stored in said addressable memory at the memory
address; said processor, when in its operate mode, deter-
mining whether the derived code corresponds with at least
one of the stored codes and when there 1s correspondence
said processor providing an operate output.

29. A remotely controlled system according to claim 28
wherein the processor comprises a mICroOprocessor.

30. A remotely conitrolled system for providing an operate
output responsive to transmitted codes comprising: a radio
receiver, a decoder connected to receive an output of satd

radio receiver, a processor connected to receive an output of

said decoder and provide the operate output, a selector for
selecting a program state connected to said processor (o
place said processor in the program mode, a memory for
storing a plurality of codes connected to said processor
when said selector 1s in the program state posifion, da
memory selector for selecting respective storage addresses
in the memory, a plurality of radio transmiiters with different
non-user changeable codes, said memory selector being
adapted to select a first storage location at a time when a
first one of said radio transmitters is energized so that the
code of said first transmiiter will be stored in said memory
in the first location and said memory selector being adapted
to select a second storage location at a time when a second
one of said radio transmitters is energized so that the code
of said second transmitter will be stored in said memory in
said second location, and said processor placed in the
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operate mode when said selector is in the operate state so
that either of said first and second radio transmiiters, when
energized cause said processor to provide the operate otit-
put.

31. A remotely controlled system according to claim 30
wherein the processor comprises a miCroprocessor.

32. A remotely controlled system according to claim 31
wherein the memory selector comprises a software con-
trolled code location pointer identifying a memory address.

33. A remotely controlled system according to claim 31
wherein said first and second radio transmitters when ener-
gized radiate coded signals and said microprocessor
receives and compares coded signals from said first and
second transmitters with coded signals stored in said
memory and said microprocessor provides the operate otit-
put if the received transmitted signal and any one of said
coded signals stored in said memory match.

34. A remotely controlled system according to claim 30
wherein said memory selector has “n” states where “n” is
an integer and the codes of “n” transmiiters can be stored
in said memory when said selector is in the program state.

35. A remotely controlled system according to claim 30
wherein the code stored in said memory can be changed by
placing said selector in the program state and one of said
plurality of transmitters is energized which has a code which
differs from the code previously stored in said memory.

36. A remotely conirolled system according to claim 32
wherein the microprocessor increments the code location
pointer to select the memory addresses to store the respec-
[ive transmiiter codes.

37. A system for conirolling the operation of equipment
COMPriSing.

at least one radio frequency transmiiter having a non-user

changeable code for transmitiing a radio frequency
[ransmission corresponding fo the transmiiter;

a radio frequency recetver being adapted to receive the
first-mentioned radio frequency transmission from the
first-mentioned radio frequency transmiiter and being
adapted to receive a second radio frequency transmis-
sion from a second radio frequency transmitter having
a second non-user changeable code, different from said
first non-user changeable code;

a program mode designator for designating a program
mode;

a memory comprising a plurality of storage locations;

a processor having a processor controlled code location
pointer and being responsive to a program mode des-
ignation by said program mode designator and the
reception by said radio frequency receiver of said
first-mentioned radio frequency transmission for stor-
ing a first stored code corresponding to the first-
mentioned radio frequency transmitter in one of said
plurality of storage locations derived from the proces-
sor controlled code location pointer, the processor
responsive to said program mode designation by said
program mode designator and the reception by said
receiver of said second radio frequency transmission
for storing a second stored code corresponding to the
second radio frequency transmitter in a storage loca-
tion derived from the processor controlled code loca-
lion pointer and where the first stored code is not
stored, and the processor responsive o an operate
mode and the reception of said first-mentioned radio
frequency transmission dafter the storage of said first
stored code for operating the equipment and responsive
fo said operate mode and to the reception of said
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second radio frequency transmission after the storage
of said first and said second stored codes for operating
the equipment.

38. A system for controlling the operation of equipment
according to claim 37 wherein said processor controlled
code location pointer comprises a software controlled code
location pointer.

39. A system for controlling the operation of equipment
COMprising:

a first radio frequency transmitter having a first non-user
changeable code and for transmitting a first radio
frequency transmission corresponding to the first trans-
mifter;

a second radio frequency transmitter having a second
non-user changeable code, different from said first
non-user changeable code and for transmitiing a sec-
ond radio frequency transmission corresponding to the
second transmitter; and

an operator for controlling the operation of the

equipment, said operator comprising.

a radio frequency receiver for receiving said first and
satd second radio frequency transmissions;

a program mode designator for designating a program
mode;

a memory comprising a plurality of storage locations;

a processor having a processor controlled code loca-
fion pointer and being responsive to a program mode
designation by said program mode designator and
the reception by said radio frequency receiver of said
first radio frequency transmission for storing a first
stored code corresponding to the code of the first

radio frequency transmiiter in one of said plurality of

storage locations derived from the processor con-
trolled code location pointer, the processor respon-
sive to said program mode designation by said
program mode designator and the reception by said
receiver of said second radio frequency transmission
for storing a second stored code corresponding to
the code of the second radio frequency transmitter in
a storage location derived from the processor con-
trolled code location pointer and where the first
stored code is not stored, and the processor respon-
sive to an operate mode and the reception of said
first radio frequency transmission after the storage
of satd first stored code for controlling the operator
and responsive to said operate mode and to the
reception of said second radio frequency transmis-
sion after the storage of said first and said second
stored codes for controlling the operator.

40. A system for controlling the operation of equipment

COMPTISING.

a first radio frequency transmitter having a first non-user
changeable code and for transmitting a first radio
frequency transmission corresponding to the first frans-
mitter;

a second radio frequency transmitter having a second
non-user changeable code, different from said first
non-user changeable code and for transmitiing a sec-
ond radio frequency transmission corresponding to the
second transmitter; and

an operator for controlling the operation of the
equipment, said operator comprising.
a radio frequency receiver for receiving said first and
said second radio frequency transmissions;
a program mode designator for designating a program
mode;
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a memory comprising a plurality of storage locations;

a processor having a software controlled code location
pointer and being responsive to a program mode
designation by said program mode designator and
the recepiion by said radio frequency receiver of said
first radio frequency transmission for storing a first
stored code corresponding to the code of the first
radio frequency transmiiter in one of said plurality of
storage locations derived from the software con-
trolled code location pointer, the processor respon-
sive to said program mode designation by said
program mode designator and the reception by said
receiver of said radio frequency transmission for
storing a second stored code corresponding fo the
code of the second radio frequency transmitter in a
storage location derived from the software con-
trolled code location pointer and where the first
stored code is not stored, and the processor respon-
sive to an operate mode and the reception of said
first radio frequency transmission after the storage
of said first stored code for controlling the equipment
and responsive to said operate mode and to the
reception of said second radio frequency transmis-
sion after the storage of said first and said second
stored codes for controlling the equipment.

41. An operator for controlling operation of equipment
comprising, a mechanism connected to said equipment (o
operate it, a radio receiver, a decoder connected to receive
an output of said radio receiver, a microprocessor coupled
o recetve an output of said decoder and coupled to said
mechanism (o energize il, a device moveable between oper-
ate and program positions to place said microprocessor in
the program mode, memory means for storing codes in a
plurality of addresses coupled to said microprocessor when
said device is in the program position, a memory selector for
selecting storage addresses in the memory means, a plural-
ity of radio transmitters with different non-user changeable
codes, satd memory selector selecting a storage address at
a time when a first one of said radio transmitters is energized
so that a code corresponding to the code of said first
transmitter 1s be stored in said memory means in said first
selected address, and said memory selector seleciing a
storage address at a time when a second one of said radio
transmitters 1s energized and where the first stored code is
not stored so that a code corresponding to the code of said
second transmiitter will be stored in said memory means at
that selected address, and said microprocessor being placed
in the operate mode when said device is in the operate
position so that either of said first and second radio trans-
mitters when energized cause said microprocessor 1o ener-
gize said mechanism.

42. An operator according to claim 41 wherein said first
and second radio transmitters when energized radiate coded
signals, said microprocessor receives and compares coded
signals from said first and second transmitters with coded
signals stored n said memory means, and said micropro-
cessor produces a controller operate signal if the received
transmitted signal and any one of said coded signals stored
in said memory means correspond.

43. An operator according to claim 41 wherein said
memory selector has “n” posttions where “n’” is an integer
and the codes corresponding to the codes of “n” transmit-
ters can be stored in said memory means when said device
IS in the program mode.

44. An operator according to claim 41 wherein the code
corresponding to the code of a transmiiter is only stored in
said memory means by placing said microprocessor in the
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program mode, and one of said plurality of transmiiters is
energized which has a code which differs from the code of a
transmitter previously stored in said memory means.

45. An operator according to claim 41 wherein the
memory selector comprises a software controlled code loca-
lion pointer ideniifying a memory address.

46. An operator for controlling operation of equipment
comprising. a radio recetver, a decoder connected to receive
the output of said radio receiver, a microprocessor cor-
nected to recetve the output of said decoder and coupled to
said equipment to energize it, a device coupled to said
microprocessor to place said microprocessor in an operate
mode or a program mode, memory means for storing a
plurality of addresses coupled to said microprocessor when
said microprocessor Is in the program mode, memory selec-
lion means for selecting a storage address in the memory, a
plurality of radio transmitters with different non-user
changeable codes, said memory selection means being
adapted to select a first storage location at a time when a
first one of said radio transmitters is energized so that a code
corresponding to the code of said first transmitter will be
stored in said memory means in the first location, and said
memory selection means being adapted to select a storage
location when a second one of said radio transmitters is
energized, and where the corresponding code of said one
transmitter is not stored so that the code corresponding to
the code of said second transmitter will be stored in said
memory means In that location, and when said micropro-
cessor 1s placed n the operate mode either of said first and
second radio transmitters, when energized cause satd micro-
processor to energize said equipment.

47. An operator according to claim 46 wherein the
memory selection means comprises a software conirolled
code location pointer identifying a memory address.

48. An operator according to claim 46 wherein said first
and second radio transmitters when energized radiate coded
signals corresponding to the codes in said transmitters, said
microprocessor receives and compares coded signals from
said first and second transmitters with the coded signals
stored in said memory means, and said mMiCroprocessor
produces an operate signal if the codes in the received
transmitted signal and any one of said coded signals stored
In said memory means correspond.

49. An operator according to claim 47 wherein said
memory selection means has “n” states where “n” is an
integer, and the codes corresponding to the codes of “n”
transmitters can be stored in said memory means when said
microprocessor 1s in the program mode.

50. An operator according to claim 47 wherein the code
corresponding to the code of a transmiiter is only stored in
said memory means by placing said microprocessor in the
program mode, and one of said plurality of transmitters s
energized which has a code which differs from the code of a
transmitter previously stored in said memory means.

51. An operator according to claim 47 wherein the
microprocessor increments the code locafion pointer to
select the memory addresses to store the respective trans-
mitter codes.

52. A system for controlling access to an area comprising.:
a plurality of RF transmiiters, each of said transmitters
having its own different non-user changeable transmitier
code and having means for transmitting when energized an
RF signal carrying a code from which the transmitter code
can be derived; a receiver for receiving said coded RF
transmissions; a decoder for deriving a code corresponding
to the transmitter code in the energized transmitter; proces-
sor means for providing in its operate mode an operating

10

15

20

25

30

35

40

45

50

55

60

65

14

signal to grant access to said area and for providing in its
program mode a derived code for storage; a device move-
able between an operate position and a program position for
respectively placing said processor means in its operate
mode and program mode; memory means having a plurality
of addresses for storing a plurality of codes corresponding
o the derived codes under the control of said processor
means; a memory address selector controlled by said pro-
cessor means to identify memory addresses; said memory
selector identifying one of the memory addresses so that the
processor means, when in its program mode, causes a code
corresponding to the derived code of one of the transmitters
to be stored in said memory means al the one memory
address, and said memory selector identifying a memory
address where the corresponding code of the one transmiiter
IS not stored so that the processor means, when in Is
program mode, causes a code corresponding to the derived
code of a second transmiiter to be stored in said memory
means at that identified memory address; said processor
means, when in its operate mode, determining whether the
derived code and one of the stored codes correspond, said
processor means providing an operating signal to grant
access to the area upon correspondernce.

53. A system in accordance with claim 52, wherein the
processor means determines whether the corresponding
derived code has been previously stored in any of the
memory addresses and if the corresponding derived code is
already stored, the processor means does not cause the
corresponding derived code to be stored.

54. A system in accordance with claim 52, wherein
corresponding derived codes have been stored in all the
available storage addresses, the memory selector will select
one of such already written storage addresses and the
processor means causes the most recently received corre-
sponding derived code to be stored in that address.

55. A system in accordance with claim 52, wherein means
are provided to prevent the processor means from graniing
access until the processor means determines that the derived
code corresponds with the stored code a preset plurality of
fimes.

56. A system in accordance with claim 52, wherein means
are provided to prevent the processor means from storing a
corresponding derived code uniil the same derived code is
received a preset plurality of times.

57. A system for granting access 1o an area COmprising.
a plurality of RF transmitters, each of said RF transmitters
having its own different, non-user changeable transmitter
code and having a transmiiter for transmitiing when
energized, an RF signal carrying a code from which the
transmitter code can be derived; a receiver for receiving
said coded RF transmissions; a decoder for deriving a code
corresponding to the transmitter code of the energized
fransmiltter; a processor for providing in its operate mode an
operating signal to a mechanism to energize it; a mode
selector for placing said processor in its program mode; an
addressable memory having a plurality of addresses for
storing a plurality of derived codes; a software controlled
memory selector controlled by said processor for identifying
respective ones of the memory addresses; said software
controlled memory selector identifyving one of the memory
addresses so that the processor, when in its program mode,
causes a code corresponding to the derived code of one of
the transmitters to be stored in said addressable memory at
the one memory address, and said software controlled
memory selector identifying another memory address so that
the processor, when in its program mode, causes the derived
code of a second transmiiter to be stored in said addressable
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memory at the other memory address; said processor, when
in its operate mode, determining whether the derived code
corresponds with at least one of the stored derived codes and
when there 1s correspondence said processor providing an
operating signal to grant access to the area.

58. A system according to claim 37 wherein the processor
COMPrises a microprocessor:

59. A system according to claim 39 wherein the processor
COMPrises a4 microprocessor:

16

60. A system according to claim 40 wherein the processor
COMPrises ad miCroprocessor:

01. A system according to claim 52 wherein said proces-
SOF Means COMmprises a miCroprocessor.

62. A system according to claim 57 wherein the processor
COMPriSes ad MICrOprocessor:
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