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4,231,031 A
4,232,193 A
4,233,628 A
4,236,217 A
4,237,484 A
4,237,486 A
4,238,853 A
4,238,854 A
4,243,984 A
4,245,245 A *
4,245,246 A
4,245,252 A
4,246,611 A
4,247,106 A
4,247,947 A
4,249,211 A
4,250,489 A
4,250,521 A *
4,250,524 A
4,251,691 A
4,253,114 A
4,253,157 A
4,258,386 A
4,258,423 A
4,261,006 A
4,262,329 A
4,264,924 A *
4,264,925 A
4,266,243 A
4,270,145 A
4,271,506 A
4,272,784 A
4,273,962 A
4,275,411 A
4,278,973 A
4,278,993 A
4,283,602 A
4,284,976 A
4,286,281 A
4,287,592 A
4,288,809 A
4,290,062 A
4,290,141 A
4,290,142 A
4,292,650 A
4,295,155 A
4,295,223 A
4,301,542 A
4,302,771 A
4,302,775 A
4,303,940 A
4,303,941 A
4,304,990 A
4,305,101 A *
4,305,131 A
4,306,250 A
4,306,289 A
4,306,305 A
4,307,446 A
4,308,558 A
4,310,854 A
4,312,016 A
4,313,132 A
4,314,367 A
4,315,282 A
4,316,055 A
4,316,217 A
4,316,245 A
4,317,215 A *

9/1980 Beadle et al. 364/200
9/1980 Miwa et al. 455/68

10/1980 Jackson 455/181
10/1980 Lert et al. 348/4
10/1980 Crowther et al. 340/695
11/1980 Gerard 380/36
11/1980 Ciciora 358/147
11/1980 Kennedy 702/61
12/1980 Brown et al. 375/240.12
12/1980 Shimp 348/475
12/1980 Ehrsam et al.
12/1980 Ehrsam et al.

1/1981 Ackley et al. 340/703
1/1981 Matsumoto et al. 348/7
1/1981 Cheung 380/235
1/1981 Nagumo 358/213
1/1981 Davies 358/194
1/1981 Jeffers et aI 463/29
1/1981 Miyamoto 455/38
2/1981 Baba et al. 358/183
2/1981 Dudash et al. 340/825.02
2/1981 Wright 348/617
2/1981 Tomizawa 380/232
2/1981 Kakihara et al. 348/14.01
2/1981 Tang et al. 380/212
2/1981 Kirschner et al. 707/104
3/1981 Cheung 358/84
3/1981 Lane et al.
4/1981 Weintraub et al. 358/3
4/1981 Bright et aI 713/164
4/1981 Freeman 725/138
4/1981 Freeman et al. 725/138
5/1981 Shutterly 380/236
5/1981 Farina 358/188
6/1981 Broc et al.
6/1981 Saito et al. 358/127
6/1981 Wolfe 179/7
6/1981 Lippel 348/472
7/1981 Hughes et al. 340/721
7/1981 Suzuki 358/22
8/1981 Adams et al. 380/41
8/1981 Gable et al. 340/825.43
8/1981 Suzuki 386/12
9/1981 Paulish et al. 370/403
9/1981 Yabe 348/468
9/1981 Marti et al. 340/721
9/1981 Anderson et al. 725/24
9/1981 Schnee et aI 455/3
9/1981 Hendrickson 358/173

10/1981 Jarger et al. 358/12
10/1981 Shutterly 455/72
11/1981 Weintraub et al. 455/353
11/1981 Gargini 725/119
11/1981 Widergren et al.
12/1981 Ciciora 358/142
12/1981 Marti et al. 358/147
12/1981 Atalla 380/45
12/1981 Yarbrough et al. 358/908
12/1981 Best 345/327
12/1981 Summers et al.
12/1981 Lumley 713/190
12/1981 Doi et al. 714/755
12/1981 Barton et al. 710/131
12/1981 Hernandez et aI 358/142

1/1982 Baer 348/484
1/1982 Glaab et al. 348/706
1/1982 Doles et al. 725/26
2/1982 Bakka et aI 370/422
2/1982 Schumacher 358/107
2/1982 Feistel 380/37
2/1982 Rifken 358/86
2/1982 Luu et al. 709/106
2/1982 Tabata et al. 348/6
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4,318,047 A
4,318,125 A
4,318,126 A
4,318,127 A
4,318,128 A
4,319,079 A
4,319,353 A
4,320,256 A
4,322,745 A
4,323,921 A *
4,323,922 A
4,325,078 A
4,329,675 A
4,329,684 A
4,329,711 A
4,330,794 A
4,331,973 A
4,331,974 A *
4,332,980 A
4,333,107 A
4,333,109 A
4,333,152 A
4,334,242 A
4,335,402 A
4,335,426 A
4,336,553 A
4,336,559 A
4,337,480 A
4,337,483 A
4,337,485 A
4,338,628 A
4,338,643 A
4,339,798 A
4,340,903 A
4,340,906 A
4,341,925 A
4,343,042 A
4,344,090 A
4,347,498 A
4,347,532 A
4,347,618 A
4,348,696 A
4,351,028 A
4,352,011 A
4,353,088 A
4,354,201 A
4,355,372 A
4,355,415 A
4,357,548 A
4,358,672 A
4,358,790 A
4,359,223 A
4,360,827 A
4,360,828 A
4,360,881 A
4,361,730 A
4,361,848 A
4,361,851 A
4,361,877 A
4,361,903 A
4,364,081 A
4,365,110 A
4,365,249 A
4,365,267 A
4,367,488 A *
4,367,548 A
4,367,557 A
4,368,483 A *
4,368,486 A
4,369,333 A
4,369,462 A
4,369,464 A
4,374,395 A

3/1982 Dawson 328/112
3/1982 Shutterly 380/236
3/1982 Sassier
3/1982 Fukuda et al.
3/1982 Sauvanet
3/1982 Best 713/190
3/1982 Alvarez, III et al. 370/104
3/1982 Freeman 179/6.04
3/1982 Saeki et al 380/242
4/1982 Guillou 455/2
4/1982 de Toonder et al. 380/226
4/1982 Seatom et al. . 380/230
5/1982 Van Hulle 725/32
5/1982 Monteath et al. 345/180
5/1982 Cheung 358/114
5/1982 Sherwood 380/206
5/1982 Eskin et al 358/84
5/1982 Cogswell et al. 455/5.1
6/1982 Reynolds et al. 370/259
6/1982 McGuire et al.
6/1982 Ciciora 358/147
6/1982 Best 364/521
6/1982 Mangold . 386/46
6/1982 Holmes 358/147
6/1982 Maxwell et al. 364/200
6/1982 den Toonder et al. . 380/206
6/1982 Koyama et al. 260/73.05
6/1982 Bourassin et al. 348/552
6/1982 Guillou 358/114
6/1982 Chambers 358/147
7/1982 Payne et al 380/213
7/1982 Tadokoro 360/135
7/1982 Hedges et al. 463/26
7/1982 Tamura 348/187
7/1982 den Toonder et al 358/124
7/1982 Frosch et al. 178/22.17
8/1982 Schrock et al. 725/116
8/1982 Belisomi et al. 358/183
8/1982 Lee et al 340/825.02
8/1982 Korver 348/565
8/1982 Kavouras et al. 375/37
9/1982 Bejer 358/188
9/1982 Peddie et al. 364/483
9/1982 Guillou 235/375

10/1982 den Toonder et al 380/206
10/1982 Sechet et al. 380/228
10/1982 Johnson et al. 364/900
10/1982 George et al. 455/185
11/1982 Preslar
11/1982 Hyatt et al 235/380
11/1982 Summers
11/1982 Baer et al.
11/1982 Braun 358/85
11/1982 Briggs, Jr. et al 725/114
11/1982 Martinson 364/493
11/1982 Barber et al. 179/5 R
11/1982 Poignet et al. 358/1
11/1982 Asip et al 725/14
11/1982 Dyer et al. 702/176
11/1982 Ohta 455/2
12/1982 Hashimoto et al 348/617
12/1982 Lee et al 380/28
12/1982 Tabata 340/825.3
12/1982 Tsuda 358/84

1/1983 Leventer et al 348/467
1/1983 Cotten, Jr. et al 359/125
1/1983 Stern et al. 725/149
1/1983 Liu 348/617
1/1983 Degoulet et al. 348/598
1/1983 Gemperle et al. 178/22.13
1/1983 Tomizawa et al.
1/1983 Temime
2/1983 Herrmann et al 358/22

4,374,437 A
RE31,182 E
4,375,579 A
4,375,650 A
4,375,651 A
4,377,870 A
4,378,470 A
4,379,205 A
4,380,027 A
4,381,522 A *
4,381,562 A
4,382,256 A
4,383,257 A
4,383,273 A
4,385,324 A
4,385,384 A
4,386,416 A
4,386,436 A
4,388,639 A
4,388,643 A
4,388,644 A
4,388,645 A *
4,388,664 A
4,389,671 A
4,390,898 A
4,390,901 A
4,390,904 A
4,392,135 A
4,393,277 A
4,393,376 A
4,393,404 A
4,394,687 A
4,394,691 A
4,394,762 A
4,395,757 A
4,396,915 A
4,396,946 A
4,396,947 A
4,398,216 A
4,400,587 A
4,400,717 A
4,402,009 A *
4,404,589 A
4,405,942 A
4,405,946 A
4,408,345 A
4,410,911 A
4,410,917 A
4,411,017 A
4,412,244 A
4,413,281 A
4,413,339 A
4,414,516 A
4,414,621 A
4,415,771 A
4,418,425 A
4,419,699 A
4,420,656 A
4,420,769 A
4,420,833 A
4,422,093 A
4,422,105 A
4,422,486 A
4,424,532 A
4,424,533 A
4,425,578 A
4,425,579 A
4,425,581 A
4,425,664 A
4,426,698 A
4,427,968 A
4,429,385 A
4,430,669 A *

2/1983 Citta et al. 455/164.2
3/1983 Crager et al. 178/3
3/1983 Davida et al. 380/28
3/1983 Tiemann
3/1983 Templin et al. 348/731
3/1983 Anderson et al. 455/2
3/1983 Murto et al. 379/93.05
4/1983 Wyner 380/28
4/1983 Leventer et al. 358/147
4/1983 Lambert 348/7
4/1983 Acampora
5/1983 Nagata 340/825.44
5/1983 Giallanza et al. 340/825.47
5/1983 Lunn 348/725
5/1983 Shioda et al. 348/781
5/1983 Rosbury et al 371/22
5/1983 Giltner et al. 364/900
5/1983 Kocher et al. 455/151
6/1983 Cox et al. 358/27
6/1983 Aminetzah 380/239
6/1983 Ishman et al 358/84
6/1983 Cox et al. 358/147
6/1983 Ishman et al 361/93.6
6/1983 Posner et al. 380/235
6/1983 Bond et al 380/241
6/1983 Keiser 358/147
6/1983 Johnston et al. 358/335
7/1983 Ohyagi 340/825.44
7/1983 Besenetal. 179/2A
7/1983 Thomas 340/717
7/1983 Cox et al. 358/147
7/1983 Hutt et al 358/147
7/1983 Amano et al 348/734
7/1983 Nabeshima 714/758
7/1983 Bienvenu et al. 709/104
8/1983 Farnsworth et al. 340/870.03
8/1983 Bond 380/226
8/1983 Cheung 380/222
8/1983 Field et al. 380/238
8/1983 Taylor et al 379/113
8/1983 Southworth et al. 358/13
8/1983 Rathjens 348/169
9/1983 Wright, Jr. 358/86
9/1983 Block et al. 380/214
9/1983 Knight 358/192.1

10/1983 Yashiro et al 455/3
10/1983 Field et al. 358/121
10/1983 Newdoll et al. 360/15
10/1983 Talbot 455/26
10/1983 Shanley, II 358/22
11/1983 Thonnart 358/147
11/1983 Riggle et al. 714/765
11/1983 Howard 333/21 A
11/1983 Bown et al. 364/200
11/1983 Martinez 379/43
11/1983 Fennel et al. 455/27
12/1983 Christopher et al.
12/1983 Freeman 179/6.04
12/1983 Novak 358/139
12/1983 Noirel
12/1983 Pargee, Jr. . 725/115
12/1983 Rodesch et al. 358/903
12/1983 Maret 144/117 R

1/1984 den Toonder et al. 380/226
1/1984 Rzeszewski 358/167
1/1984 Haselwood et al 358/84
1/1984 Merrell 358/86
1/1984 Schweppe et al. 348/510
1/1984 Sherman et al. 375/8
1/1984 Pargee, Jr. 371/37
1/1984 York 340/310
1/1984 Cichelli et al. 370/92
2/1984 Cheung 358/122
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4,430,731 A
4,433,207 A
4,433,211 A
4,433,379 A
4,434,323 A
4,434,436 A
4,434,438 A
4,434,464 A
4,439,761 A *
4,439,784 A
4,439,785 A
4,443,660 A
4,446,519 A
4,449,114 A
4,449,145 A
4,449,246 A
4,449,247 A
4,449,249 A
4,450,442 A
4,450,477 A *
4,450,481 A
4,450,531 A
4,451,700 A
4,451,701 A
4,454,538 A
4,454,543 A
4,454,594 A
4,455,570 A *
4,456,925 A
4,458,109 A
4,458,268 A
4,458,315 A
4,460,922 A
4,461,002 A
4,461,032 A
4,462,076 A
4,462,078 A
4,464,679 A
4,467,139 A
4,467,356 A
4,468,701 A
4,471,163 A
4,471,164 A
4,471,352 A
4,472,801 A
4,473,068 A
4,473,824 A
4,475,123 A
4,475,153 A
4,475,189 A
4,476,535 A
4,476,573 A
4,477,830 A
RE31,735 E
4,484,027 A
4,484,217 A
4,484,218 A
4,484,328 A
4,486,773 A
4,486,853 A
4,488,179 A
4,488,289 A
4,489,220 A
4,489,316 A
4,491,945 A
4,491,983 A
4,492,820 A
4,494,142 A
4,494,156 A
4,494,230 A
4,495,623 A
4,495,654 A
4,496,171 A

2/1984 Gimple et al. .. 370/30
2/1984 Best 713/190
2/1984 McCalmont et al 179/1.5 S
2/1984 Schenk et al 364/200
2/1984 Levine et al. 380/260
2/1984 Kleykamp et al. 380/209
2/1984 Rzeszewski 358/167
2/1984 Suzuki et al. 711/164
3/1984 Fleming et al. .. 348/468
3/1984 Furukawa et al. 725/25
3/1984 Leonard 358/120
4/1984 DeLong 178/22.04
5/1984 Thomas 711/164
5/1984 Fascenda et al. 340/988
5/1984 Ciciora 358/147
5/1984 Seiler et al. 455/9
5/1984 Waschka, Jr. .. 455/9
5/1984 Price 455/45
5/1984 Tanaka 340/814
5/1984 Lovett .. 348/7
5/1984 Dickinson 358/114
5/1984 Kenyon et al 364/604
5/1984 Kempner et al 179/2 AS
5/1984 Bendig 179/2 TV
6/1984 Toriumi 358/86
6/1984 Lund et al. 358/118
6/1984 Heffron et al. 364/900
6/1984 Saeki et al 455/4.1
6/1984 Skerlos et al. 358/85
7/1984 Mueller-Schloer 178/22.11
7/1984 Ciciora 358/120
7/1984 Uchenick 364/200
7/1984 Ensinger et al. 358/122
7/1984 Nanko 714/798
7/1984 Skerlos 455/4
7/1984 Smith, III 364/200
7/1984 Ross 364/300
8/1984 Wargo 348/510
8/1984 Mollier 713/181
8/1984 McCoy 348/385.1
8/1984 Burcher et al. 358/181
9/1984 Donald et al 705/55
9/1984 Henry .. 380/30
9/1984 Soulliard et al 340/825.44
9/1984 Huang 370/411
9/1984 Oh 128/92 D
9/1984 Claytor.... 340/825.27

10/1984 Dumbauld et al. 380/211
10/1984 Kihara et al. 364/145
10/1984 Herr et al 370/62
10/1984 Loshing et al. 364/480
10/1984 Duckeck 455/45
10/1984 Lindman et al. 358/1
11/1984 Davidson 380/235
11/1984 Lee et al 178/22.13
11/1984 Block et al. 358/84
11/1984 Boland et al. 725/131
11/1984 Schlafly 370/85
12/1984 Okubo 358/84
12/1984 Parsons 345/418
12/1984 Kriiger et al. 358/181
12/1984 Turner 370/60
12/1984 Oliver 179/2 AM
12/1984 MacQuivey 340/700

1/1985 Turner.. 370/60
1/1985 Pinnow et al 455/612
1/1985 Kennard et al. 379/46
1/1985 Mistry 358/118
1/1985 Kadison et al 360/48
1/1985 Turner.. 370/60
1/1985 George et al. 371/38
1/1985 Deiss 455/151
1/1985 Cherry 283/61

4,496,975 A
4,496,976 A
4,498,098 A
4,500,987 A
4,503,287 A
4,503,538 A
4,504,831 A
4,506,387 A
4,507,680 A *
4,509,073 A
4,510,623 A
4,512,011 A
4,513,174 A
4,513,324 A
4,514,761 A
4,518,989 A *
4,520,392 A
4,520,404 A
4,521,806 A
4,527,194 A
4,528,588 A
4,528,589 A
4,531,020 A
4,531,021 A
4,532,540 A
4,532,547 A
RE31,977 E
4,533,943 A
4,533,948 A
4,533,949 A
4,534,024 A
4,535,355 A
4,536,791 A
4,538,174 A
4,538,176 A *
4,539,676 A
4,540,849 A
4,543,616 A
4,544,963 A
4,546,382 A
4,546,387 A
4,547,804 A
4,550,407 A
4,553,252 A
4,554,418 A
4,554,584 A
4,558,180 A
4,558,464 A
4,562,306 A
4,562,465 A
4,562,495 A
4,563,702 A
4,566,030 A
4,566,034 A
4,567,359 A
4,567,512 A
4,570,930 A
4,573,072 A
4,573,151 A
4,574,305 A
4,575,750 A
4,577,289 A
4,578,536 A
4,578,718 A
4,580,134 A
4,580,165 A
4,580,779 A
4,583,128 A
4,584,641 A
4,586,134 A
4,588,991 A
4,589,064 A
4,590,516 A

1/1985 Noirel 358/147
1/1985 Swanson et al. 358/147
2/1985 Stell 358/22
2/1985 Hasegawa 370/462
3/1985 Morris et al. 178/22.08
3/1985 Fritz 371/28
3/1985 Jalu et al. 340/870.03
3/1985 Walter 359/118
3/1985 Freeman 725/139
4/1985 Baran et al. 358/86
4/1985 Bonneau et al. 455/181
4/1985 Turner 370/60
4/1985 Herman 711/214
4/1985 Poetsch et al. 358/214
4/1985 Merrell et al.
5/1985 Yabiki et al. 348/12
5/1985 Cox et al. 358/147
5/1985 Von Kohorn 358/335
6/1985 Abraham 358/86
7/1985 Sirazi 358/86
7/1985 Lofberg 340/5.1
7/1985 Block et al. 380/241
7/1985 Wechselberger et al. 178/22.08
7/1985 Bluestein et al. 178/22.08
7/1985 Wine 358/12
7/1985 Bennett 358/148
8/1985 Ott 364/200
8/1985 Poirier
8/1985 McNamara et al. 358/122
8/1985 Fujimura et al 358/122
8/1985 Maxemchuk et al.
8/1985 Arn et al. 358/123
8/1985 Campbell et al. 358/122
8/1985 Gargini et al. .. 358/86
8/1985 Nakajima et al. 358/86
9/1985 Lucas 370/60
9/1985 Oliver 179/2 AM
9/1985 Brooks 358/335

10/1985 Jacobyet al. 360/40
10/1985 McKenna et al. 358/84
10/1985 Glaab 358/186
10/1985 Greenberg 358/142
10/1985 Couasnon et al 371/29
11/1985 Egendorf 377/15
11/1985 Toy 179/2 DP
11/1985 Elam et al. 358/165
12/1985 Scordo
12/1985 O'Brien, Jr. .. 455/4
12/1985 Chou et al. .. 178/22.08
12/1985 Glaab 358/120
12/1985 Bond et al. .. 360/78

1/1986 Heller et al. .. 358/119
1/1986 Nickerson et al. 358/84
1/1986 Harger et al. 358/194.1
1/1986 Lockwood 235/381
1/1986 Abraham 358/86
2/1986 Matheson 273/1 E
2/1986 Freeman 358/86
2/1986 Jotwani 370/56
3/1986 Campbell et al. 358/86
3/1986 Callahan 358/86
3/1986 Comerford et al 364/900
3/1986 Oliver et al. 179/2 AM
3/1986 Parker et al 360/10.3
4/1986 Campbell et al. 345/152
4/1986 Patton et al. 358/148
4/1986 Kanamaru et al.
4/1986 Anderson, Jr. et al. 358/302
4/1986 Guglielmino 364/200
4/1986 Norstedt 364/200
5/1986 Atalla 340/825.31
5/1986 Chiba et al. 364/200
5/1986 Abraham 358/86
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4,591,248 A
4,591,664 A
4,591,906 A
RE32,187 E
4,592,546 A
4,593,353 A
4,593,376 A
4,594,609 A
4,595,950 A
4,595,951 A
4,595,952 A
4,596,021 A
4,597,058 A
4,598,288 A
4,599,611 A
4,599,644 A *
4,599,647 A
4,600,918 A
4,600,921 A
4,600,942 A
4,602,279 A *
4,603,232 A
4,605,964 A
4,605,973 A
4,608,456 A
4,611,227 A
4,611,242 A
4,613,901 A
4,614,971 A
4,614,972 A
4,616,262 A
4,616,263 A
4,620,224 A
4,620,227 A
4,620,229 A
4,621,259 A
4,621,285 A
4,623,920 A
4,625,235 A
4,626,892 A
4,626,909 A
4,630,108 A
4,630,262 A
4,631,585 A
4,633,297 A
RE32,326 E *
4,634,807 A
4,634,808 A
4,635,121 A
4,636,851 A
4,636,854 A
4,636,858 A
4,638,181 A
4,638,357 A
4,638,359 A
4,639,779 A
4,639,890 A
4,641,205 A
4,641,253 A
4,641,307 A
4,642,688 A
4,644,396 A
4,646,075 A
4,646,145 A
4,647,964 A
4,647,974 A
4,649,533 A
4,656,629 A
4,658,093 A
4,658,290 A
4,658,292 A
4,663,735 A
4,677,434 A

5/1986 Freeman 352/133
5/1986 Freeman 179/6.06
5/1986 Morales-Garza et al. 358/84
6/1986 Barda et al. 340/706
6/1986 Fascenda et al. 273/1 E
6/1986 Pickholtz 705/55
6/1986 Volk 364/900
6/1986 Romao et al. 358/119
6/1986 Lofberg 358/122
6/1986 Filliman 358/147
6/1986 Filliman 358/47
6/1986 Carter et al. 375/5
6/1986 Izumi et al. 364/900
7/1986 Yarbrough et aI 340/5.74
7/1986 Bowker et al. 340/721
7/1986 Fischer 348/10
7/1986 George et al. 358/122
7/1986 Belisomi et al. 340/711
7/1986 Thomas ... ..... 340/825.31
7/1986 Field et al.
7/1986 Freeman 725/35
7/1986 Kurland et al. 179/2 AS
8/1986 Chard 358/147
8/1986 Von Kohorn 358/335
8/1986 Paik et al. 179/1.5 S
9/1986 Brockhurst et aI. . 348/468
9/1986 Williams
9/1986 Gilhousen et al. 358/122
9/1986 Maney et aI. . 348/466
9/1986 Motsch et aI 358/147

10/1986 Toriumi et al. 358/183
10/1986 Eichelberger 358/185
10/1986 Lee et aI 358/119
10/1986 Levin et aI 358/147
10/1986 Amano et aI 358/194.1
11/1986 Schepers et al. 340/707
11/1986 Schilling et al. 358/120
11/1986 Dufresne et aI 358/122
11/1986 Watson 358/86
12/1986 Nortrup et al. 358/21 R
12/1986 Oniki et aI 358/114
12/1986 Gomersall 358/84
12/1986 Callens et aI. . 370/81
12/1986 Wine 348/510
12/1986 Skerlos et al. 358/22

1/1987 Nagel et al. 348/466
1/1987 Chorley et al. 178/22.08
1/1987 Moerder 178/22.14
1/1987 Hoffman et al. 358/188
1/1987 Drury et al. 380/215
1/1987 Crowther et aI.
1/1987 Hague et aI 358/147
1/1987 Deiss 307/243
1/1987 Heimbach 358/121
1/1987 Watson 358/147
1/1987 Greenberg 358/142
1/1987 Heilveil et al. 364/900
2/1987 Beyers, Jr 360/33.1
2/1987 Mastran 364/328
2/1987 Russell. 370/60
2/1987 Lowry et aI.
2/1987 Iwasaki 380/6
2/1987 Andrews et al. 340/747
2/1987 Percyet al. 358/84
3/1987 Weinblatt 358/84
3/1987 Butler et al. 358/185
3/1987 Chorley et al. 370/58
4/1987 Kondoh et al. 370/85
4/1987 Hellman .. 380/25
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2

munication of ideas, information and entertainment. Under­
standing complex subjects and making informed decisions
will become easier.

To unlock this potential fully requires means and methods
for combining and controlling receiver systems that are now
separate-television and computers, radio and computers,
broadcast print and computers, television and computers and
broadcast print, etc.

But it requires much more.
To unlock this potential fully requires a system with effi-

cient capacity for satisfying the demands of subscribers who
have little receiver apparatus and simple information
demands as well as subscribers who have extensive apparatus
and complex demands. It requires capacity for transmitting

15 and organizing vastly more information and progranlilling
than any one-chaunel transmission system can possibly con­
vey at one time. It requires capacity for controlling interme­
diate transmission stations that receive information and pro­
gramming from many sources and for organizing the

20 information and programming and retransmitting the infor­
mation and programming so as to make the use of the infor­
mation and programming at ultimate receiver stations as effi­
cient as possible.

To unlock this potential also requires efficient capacity for
25 providing reliable audit information to (1) advertisers and

others who pay for the transmission and performance ofpro­
gramming and (2) copyright holders, pay service operators,
and others such as talent who demand, instead, to be paid.
This requires capacity for identifYing and recording (1) what

30 television, radio, data, and other programming and what
instruction signals are transmitted at each transmission sta­
tion and (2) what is received at each receiver station as well as
(3) what received programming is combined or otherwise
used at each receiver station and (4) how it is received, com-

35 bined, and/or otherwise used.

Moreover, this system must have the capacity to ensure that
programming supplied for payor for other conditional use is
used only in accordance with those conditions. For example,

40 subscriber station apparatus must display the commercials
that are transmitted in transmissions that advertisers pay for.
The system must have capacity for decrypting, in many vary­
ing ways, programming and instruction signals that are
encrypted and for identifYing those who pirate programming

45 and inhibiting piracy.
It is the object of this invention to unlock this great poten­

tial in the fullest measure by means ofan integrated system of
programming communication that joins together all these
capacities most efficiently.

Computer systems generate user specific information, but
in any given computer system, any given set of program
instructions that causes and controls the generation of user
specific information is inputted to only one computer at a
time.

Computer communications systems do transmit data
point-to-multipoint. The Dataspeed Corporation division of
Lotus Development Corporation of Cambridge, Mass. trans­
mits real-time financial data over radio frequencies to micro­
computers equipped with devices called "modios" that com-

60 bine the features ofradio receivers, modems, and decryptors.
The Equatorial Communications Company of Mountain
View, Calif. transmits to similarly equipped receiver systems
by satellite. At each receiver station, apparatus receive the
particular transmission and convert its data content into unen-

65 crypted digital signals that computers can process. Each sub­
scriber programs his subscriber station apparatus to select
particular data of interest.

BACKGROUND OF THE INVENTION

1
SIGNAL PROCESSING APPARATUS AND

METHODS

This is a continuation of application Ser. No. 08/113,329,
filed Aug. 30, 1993, herein incorporated by reference in its
entirety, which is a continuation of application Ser. No.
08/056,501, filed May 3, 1993, now U.S. Pat. No. 5,335,277,
which was a continuation ofapplication Ser. No. 07/849,226,
filed Mar. 10, 1992, now U.S. Pat. No. 5,233,654, which was
a continuation of application Ser. No. 07/588,126, filed Sep. 10

25,1990, now U.S. Pat. No. 5,109,414, which was a continu­
ation ofapplication Ser. No. 07/096,096, filed Sep. II, 1987,
now U.S. Pat. No. 4,965,825, which was a continuation-in­
part of application Ser. No. 06/829,531, filed Feb. 14, 1986,
now U.S. Pat. No. 4,704,725, which was a continuation of
application Ser. No. 06/317,510, filed Nov. 3,1981, now U.S.
Pat. No. 4,694,490.

The invention relates to an integrated system of program­
ming communication and involves the fields of computer
processing, computer communications, television, radio, and
other electronic communications; the fields ofautomating the
handling, recording, and retransmitting of television, radio,
computer, and other electronically transmitted programming;
and the fields of regulating, metering, and monitoring the
availability, use, and usage of such programming.

For years, television has been recognized as a most pow­
erful medium for communicating ideas. And television is
so-called "user-friendly"; that is, despite technical complex­
ity, television is easy for subscribers to use.

Radio and electronic print services such as stock brokers'
so-called "tickers" and "broad tapes" are also powerful, user
friendly mass media. (Hereinafter, the electronic print mass
medium is called, "broadcast print.")

But television, radio, and broadcast print are only mass
media. Program content is the same for every viewer. Occa­
sionally one viewer may see, hear, or read information of
specific relevance to him (as happens when a guest on a
television talk show turns to the camera and says, "Hi,
Mom"), but such electronic media have no capacity for con­
veying user specific information simultaneously to each user.

For years, computers have been recognized as having
unsurpassed capacity for processing and displaying user spe­
cific information.

But computer processing is not a mass medium. Computers
operate under the control of computer programs that are 50

inputted by specific users for specific purposes, not programs
that are broadcast to and executed simultaneously at the sta­
tions ofmass user audiences. And computer processing is far
less user friendly than, for example, television.

Today great potential exists for combining the capacity of 55

broadcast communications media to convey ideas with the
capacity of computers to process and output user specific
information. One such combination would provide a new
radio-based or broadcast print medium with the capacity for
conveying general information to large audiences-e.g.,
"Stock prices rose today in heavy trading,"-with informa­
tion of specific relevance to each particular user in the audi­
ence---e.g., "but the value ofyour stock portfolio went down."
(Hereinafter, the new media that result from such combina­
tions are called "combined" media.)

Unlocking this potential is desirable because these new
media will add substantial richness and variety to the com-
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This prior art is limited. It only transmits data; it does not

control data processing. No system is preprogrammed to
simultaneously control a plurality of central processor units,
operating systems, and pluralities of computer peripheral
units. None has capacity to cause simultaneous generation of
user specific information at a plurality of receiver stations.
None has any capacity to cause subscriber station computers
to process received data, let alone in ways that are not inputted
by the subscribers. None has any capacity to explain auto­
matically why any given infonnation might be of particular 10

interest to any subscriber or why any subscriber might wish to
select infonnation that is not selected or how any subscriber
might wish to change the way selected information is pro­
cessed.

As regards broadcast media, systems in the prior art have 15

capacity for receiving and displaying multiple images on
television receivers simultaneously. One such system for
superimposing printed characters transmitted incrementally
during the vertical blanking interval of the television scan­
ning fonnat is described in u.s. Pat. No. 3,891,792 to 20

Kimura. u.s. Pat. No. 4,310,854 to Baer describes a second
system for continuously displaying readable alphanumeric
captions that are transmitted as digital data superimposed on
a normal FM sound signal and that relate in program content
to the conventional television information upon which they 25

are displayed. These systems permit a viewer to view a pri­
mary program and a secondary program.

This prior art, too, is limited. It has no capacity to overlay
any information other than infonnation transmitted to all
receiver stations simultaneously. It has no capacity to overlay 30

any such infonnation except in the order in which it is
received. It has no capacity to cause receiver station comput-
ers to generate any infonnation whatsoever, let alone user
specific information. It has no capacity to cause overlays to
commence or cease appearing at receiver stations, let alone 35

commence and cease appearing periodically.
As regards the automation of intennediate transmission

stations, various so-called "cueing" systems in the prior art
operate in conjunction with network broadcast transmissions
to automate the so-called "cut-in" at local television and radio 40

stations oflocally originated programming such as so-called
"local spot" advertisements.

Also in the prior art, u.s. Pat. No. 4,381,522 to Lambert
describes a cable television system controlled by a minicom­
puter that responds to signals transmitted from viewers by 45

telephone. In response to viewers' input preferences, the
computer generates a schedule which detennines what pre­
recorded, so-called local origination programs will be trans­
mitted, when, and over what channels. The computer gener­
ates a video image ofthis schedule which it transmits over one 50

cable channel to viewers which pennits them to see when they
can view the programs they request and over what channels.
Then, in accordance with the schedule, it actuates preloaded
video tape, disc or film players and transmits the program­
ming transmissions from these players to the designated cable 55

channels by means of a controlled video switch.
This prior art, too, is limited. It has no capacity to schedule

automatically or transmit any programming other than that
loaded immediately at the play heads of the controlled video
players. It has no capacity to load the video players or identify 60

what programming is loaded on the players or verifY that
scheduled programs are played correctly. It has no capacity to
cause the video players to record progrannning from any
source. It has no capacity to receive progrannning transmis­
sions or process received transmissions in any way. It has no 65

capacity to operate under the control of instructions transmit­
ted by broadcasters. It has no capacity to insert signals that

convey information to or control, in any way, the automatic
operation of ultimate receiver station apparatus other than
television receivers.

As regards the automation ofultimate receiver stations, in
the prior art, u.s. Pat. No. 4,337,480 to Bourassin et a!.
describes a dynamic interconnection system for connecting at
least one television receiver to a plurality oftelevision periph­
eral nnits. By means ofa single remote keyboard, a viewer can
automatically connect and disconnect any of the peripheral
units without the need manually to switch systems or fasten
and unfasten cabling each time. In addition, using a so-called
"image-within-image" capacity, the viewer can superimpose
a secondary image from a second peripheral unit upon the
primary image on the television display. In this fashion, two
peripheral units can be viewed simultaneously on one televi­
sion receiver. u.s. Pat. No. 4,264,925 to Freeman et. a!.
describes a multi-charmel programming transmission system
wherein subscribers may select manually among related pro­
gramming alternatives transmitted simultaneously on sepa­
rate charmels.

This prior art, too, is limited. It has no capacity for inter­
connecting or operating a system at any time other than the
time when the order to do so is entered manually at the system
or remote keyboard. It has no capacity for acting on instruc­
tions transmitted by broadcasters to interconnect, actuate or
tune systems peripheral to a television receiver or to actuate a
television receiver or automatically change channels received
by a receiver. It has no capacity for coordinating the program­
ming content transmitted by any given peripheral system with
any other programming transmitted to a television receiver. It
has no capacity for controlling two separate systems such as,
for example, an automatic radio and television stereo simul­
cast. It has no capacity for selectively connecting radio
receivers to radio peripherals such as computers or printers or
speakers or for connecting computers to computer peripher­
als (except perhaps a television set). It has no capacity for
controlling the operation of decryptors or selectively input­
ting transmissions to decryptors or outputting transmissions
from decryptors to other apparatus. It has no capacity for
monitoring and maintaining records regarding what program­
ming is selected or played on any apparatus or what apparatus
is connected or how connected apparatus operate.

The prior art includes a variety of systems for monitoring
programming and generating so-called "ratings." One system
that monitors by means of embedded digital signals is
described in u.s. Pat. No. 4,025,851 to Haselwood, et a!.
Another that monitors by means of audio codes that are only
"substantially inaudible" is described in u.s. Pat. No. 3,845,
391 to Crosby. A third that automatically monitors a plurality
of channels by switching sequentially among them and that
includes capacity to monitor audio and visual quality is
described in u.s. Pat. No. 4,547,804 to Greenberg.

This prior art, too, is limited. Ithas capacity to monitor only
single broadcast stations, channels or nnits and lacks capacity
to monitor more than one charmel at a time or to monitor the
combining ofmedia. At any given monitor station, it has had
capacity to monitor either what is transmitted over one or
more channels or what is received on one or more receivers
but not both. It has assumed monitored signals of particular
format in particular transmission locations and has lacked
capacity to vary formats or locations or to distinguish and act
on the absence of signals or to interpret and process in any
fashion signals that appear in monitored locations that are not
monitored signals.
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SUMMARY OF THE INVENTION

The present invention consists of an integrated system of
methods and apparatus for communicating programming.
The term "programming" refers to everything that is trans­
mitted electronically to entertain, instruct or inform, includ­
ing television, radio, broadcast print, and computer program­
ming as well as combined medium programming. The system
includes capacity for automatically organizing multi-channel
communications. Like television, radio, broadcast print, and
other electronic media, the present invention has capacity for
transmitting to standardized programming that is very simple
for subscribers to play and understand. Like computer sys­
tems, the present invention has capacity for transmitting data
and control instructions in the same information stream to
many different apparatus at a given subscriber station, for
causing computers to generate and transmit programming,
and for causing receiver apparatus to operate on the basis of
programming and infonnation received at widely separated
times.

It is the further purpose of this invention to provide means
and methods whereby a simplex point-to-multipoint trans­
mission (such as a television or radio broadcast) can cause
simultaneous generation of user specific information at a
plurality of subscriber stations. One advantage ofthe present
invention is great ease ofuse. For example, as will be seen, a
subscriber can cause his own information to be processed in
highly complex ways by merely turning his television
receiver on and tuning to a particular channel. Another advan­
tage ofthe present invention is its so-called "transparency"­
subscribers see none ofthe complex processing taking place.
Another advantage is privacy. No private infonnation is
required at transmitting stations, and no subscriber's infor­
mation is available at any other subscriber's station.

It is the further purpose of this invention to provide means
and methods whereby a simplex broadcast transmission can
cause periodic combining of relevant user specific infonna­
tion and conventional broadcast programming simulta­
neously at a plurality of subscriber stations, thereby integrat­
ing the broadcast information with each user's own

identify programming. Greenberg, for example, requires that
a digital signal be transmitted at a particular place on a select
line ofeach frame ofa television program. But television has
only so much capacity for transmitting signals outside the
visible image; it is inefficient for such signals to serve only
one function; and broadcasters can foresee alternate potential
for this capacity that may be more profitable to them. Fur­
thennore, advertisers recognize that ifthe systems ofCrosby,
Haselwood and Greenberg distinguish TV advertisements by

10 means of single purpose signals, television receivers and
video tape recorders can include capacity for identifYing said
signals and suppressing the associated advertisements.
Accordingly, no independent automatic comprehensive so­
called "proof-of-perfonnance" audit service has yet proven

15 commercially viable.
As a second example, because of the lack of a viable

independent audit system, each service that broadcasts
encrypted progrannning controls and services at each sub­
scriber station one or more receiver/decryptors dedicated to

20 its service alone. Lacking a viable audit system, services do
not transmit to shared, common receiver/decryptors.

These are just two examples of limitations that arise in the
absence of an integrated system of programming communi­
cation.

It is an object of the present invention to overcome these
and other limitations of the prior art.

It has lacked capacity to identifY encrypted signals then
decrypt them. It has lacked capacity to record and also trans­
fer information to a remote geographic location simulta­
neously.

As regards recorder/player systems, many means and
methods exist in the prior art for recording television or audio
programming and/or data on magnetic, optical or other
recording media and for retransmitting prerecorded program­
ming. Video tape recorders have capacity for automatic
delayed recording of television transmissions on the basis of
instructions input manually by viewers. So-called "interac­
tive video" systems have capacity for locating prerecorded
television programming on a given disc and transmitting it to
television receivers and locating prerecorded digital data on
the same disc and transmitting them to computers.

This prior art, too, is limited. It has no capacity for auto­
matically embedding signals in and/or removing embedded
signals from a television transmission then recording the
transmission. Ithas no capacity for controlling the connection
or actuation or tuning ofexternal apparatus. Ithas no capacity
for retransmitting prerecorded programming and controlling
the decryption ofsaid programming, let alone doing so on the
basis of signals that are embedded in said programming that
containkeys for the decryption ofsaid programming. Ithas no
capacity for operating on the basis of control signals trans- 25

mitted to recorder/players at a plurality ofsubscriber stations,
let alone operating on the basis of such signals to record user
specific infonnation at each subscriber station.

As regards decoders and decryptors, many different sys­
tems exist, at present, that enable programming suppliers to 30

restrict the use of transmitted progrannning to only duly
authorized subscribers. The prior art includes so-called
"addressable" systems that have capacity for controlling spe­
cific individual subscriber station apparatus by means ofcon­
trol instructions transmitted in broadcasts. Such systems 35

enable broadcasters to turn off subscriber station decoder/
decryptor apparatus of subscribers who do not pay their bills
and turn them back on when the bills are paid.

This prior art, too, is limited. It has no capacity for decrypt­
ing combined media programming. It has no capacity for 40

identifying then selectively decrypting control instructions
embedded in nnencrypted programming transmissions. It has
no capacity for identifYing programming transmissions or
control instructions selectively and transferring them to a
decryptor for decryption. It has no capacity for transferring 45

the output of a decryptor selectively to one of a plurality of
output apparatus. It has no capacity for automatically identi­
fying decryption keys and inputting them to a decryptor to
serve as the key for any step of decryption. It has no capacity
for identifYing and recording the identity ofwhat is input to or 50

output from a decryptor. It has no capacity for decrypting a
transmission then embedding a signal in the transmission-
let alone for simultaneously embedding user specific signals
at a plurality of subscriber stations. It has no capacity for
distinguishing the absence of an expected signal or control- 55

ling any operation when such absence occurs.
Further significant limitations arise out of the failure to

reconcile aspects ofthese individual areas ofart-monitoring
programming, automating ultimate receiver stations,
decrypting programming, generating the progrannning itself, 60

etc.-into an integrated system. These limitations are both
technical and commercial.

For example, the commercial objective of the aforemen­
tioned monitoring systems of Crosby, Haselwood et. aI., and
Greenberg is to provide independent audits to advertisers and 65

others who pay for programming transmissions. All require
embedding signals in programming that are used only to
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they may appear on one line in the video portion of the
transmission such as line 20 of the vertical interval, or on a
portion of one line, or on more than one line, and they will
probably lie outside the range of the television picture dis­
played on a normally tuned television set. In television and
radio they may appear in a portion of the audio range that is
not normally rendered in a form audible to the human ear. In
television audio, they are likely to lie between eight and
fifteen kilohertz. In broadcast print and data communications

10 transmissions, the signals may accompany conventional print
or data programming in the conventional transmission stream
but will include instructions that receiver station apparatus
are preprogrammed to process that instruct receiver apparatus
to separate the signals from the conventional programming

15 and process them differently. In all cases, signals may convey
information in discrete words, transmitted at separate times or
in separate locations, that receiver apparatus must assemble
in order to receive one complete instruction.

(The term "signal unit" hereinafter means one complete
20 signal instruction or information message unit. Examples of

signal units are a unique code identifYing a programming
unit, or a unique purchase order number identifying the
proper use of a programming unit, or a general instruction
identifying whether a programming unit is to be retransmitted

25 immediately or recorded for delayed transmission. The term
"signal word" hereinafter means one full discrete appearance
of a signal as embedded at one time in one location on a
transmission. Examples of signal words are a string ofone or
more digital data bits encoded together on a single line of

30 video or sequentially in audio. Such strings mayor may not
have predetermined data bits to identifY the beginnings and
ends ofwords. Signal words may contain parts ofsignal units,
whole signal units, or groups of partial or whole signal units
or combinations.)

In the present invention, particular signal processing appa-
ratus (hereinafter called the "signal processor") detect signals
and, in accordance with instructions in the signals and pre­
programming in the signal processor, decrypt and/or record
and/or control station apparatus by means ofthe signals and/

40 or discard the signals. The apparatus include one or more
devices that can selectively scan transmission frequencies as
directed and, separately, capacity to receive signals from one
or more devices that continuously monitor selected frequen­
cies. The frequencies may convey television, radio, or other

45 programming transmissions. The input transmissions may be
received by means of antennas or from hard-wire connec­
tions. The scanners/switches, working in parallel or series or
combinations, transfer the transmissions to receiver/decoder/
detectors that identifY signals encoded in programming trans-

50 missions and convert the encoded signals to digital informa­
tion; decryptors that may convert the received information, in
part or in whole, to other digital information according to
preset methods or patterns; and one or more processor/moni­
tors and/or buffer/comparators that organize and transfer the

55 information stream. The processors and buffers can have
inputs from each of the receiver/detector lines and evaluate
information continuously. From the processors and buffers,
the signals may be transferred to external equipment such as
computers, videotape recorders and players, etc. And/or they

60 may be transferred to one or more internal digital recorders
that receive and store in memory the recorded information
and have connections to one or more remote sites for further
transmission of the recorded information. The apparatus has
means for external communication and an automatic dialer

65 and can contact remote sites and transfer stored information
as required in a predetermined fashion or fashions. The appa­
ratus has a clock for determining and recording time as

information. One advantage ofthe present invention is its use
ofpowerful communicationmedia such as television to reveal
the meaning ofthe results ofcomplex processing in ways that
appear clear and simple. Another advantage is that receiver
stations that lack said capacity for combining user specific
information into television or radio programming can con­
tinue, without modification, to receive and display the con­
ventional television or radio and without the appearance of
any signals or change in the conventional programming.

It is the further purpose of this invention to provide means
and methods for the automation of intermediate transmission
stations that receive and retransmit programming. The pro­
gramming may be delivered by any means including over­
the-air, hard-wire, and manual means. The stations may trans­
mit programming over-the-air (hereinafter, "broadcast") or
over hard-wire (hereinafter, "cablecast"). They may transmit
single channels or multiple channels. The present invention
includes capacity for automatically constructing records for
each transmitted channel that duplicate the logs that the Fed­
eral Communications Commission requires broadcast station
operators to maintain.

It is the further purpose of this invention to provide means
and methods for the automation ofultimate receiver stations,
especially the automation of combined medium and multi­
channel presentations. Such ultimate receiver stations may be
private homes or offices or commercial establishments such
as theaters, hotels, or brokerage offices.

It is the further purpose of this invention to provide means
and methods for identifying and recording what television,
radio, data, and other programming is transmitted at each
transmission station, what programming is received at each
receiver station, and how programming is used. In the present
invention, certain monitored signals may be encrypted, and
certain data collected from such monitoring may be automati­
cally transferred from subscriber stations to one or more 35

remote geographic stations.
It is a further purpose of this invention to provide means

and methods for recording combined media and/or multi­
channel programming and for playing back prerecorded pro­
gramming of such types.

It is a further purpose of this invention to provide a variety
of means and methods for restricting the use of transmitted
communications to only duly authorized subscribers. Such
means and methods include techniques for encrypting pro­
gramming and/or instructions and decrypting them at sub­
scriber stations. They also include techniques whereby the
pattern ofthe composition, timing, and location ofembedded
signals may vary in such fashions that only receiving appa­
ratus that are preinformed regarding the patterns that obtain at
any given time will be able to process the signals correctly.

The present invention employs signals embedded in pro­
gramming. Embedded signals provide several advantages.
They cannot become separated inadvertently from the pro­
gramming and, thereby, inhibit automatic processing. They
occur at precise times in programming and can synchronize
the operation of receiver station apparatus to the timing of
programming transmissions. They can be conveniently moni­
tored.

In the present invention, the embedded signals contain
digital information that may include addresses of specific
receiver apparatus controlled by the signals and instructions
that identify particular functions the signals cause addressed
apparatus to perform.

In programming transmissions, given signals may run and
repeat, for periods of time, continuously or at regular inter­
vals. Or they may run only occasionally or only once. They
may appear in various and varying locations. In television
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One Combined Medium

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a video/computer combined medium sub­
scriber station. Via conventional antenna, the station receives
a conventional television broadcast transmission at television
tuner, 215. The Model CV510 Electronic TV Tuner of the
Zenith Radio Corporation of Chicago, Ill., which is a com­
ponent of the Zenith Video Hi-Tech Component TV system,
is one such tuner. This tuner outputs conventional audio and
composite video transmissions. The audio transmission is
inputted to TV monitor, 202M. The video transmission is
inputted to video transmission divider, 4, which is a conven­
tional divider that splits the transmission into two paths. One
is inputted continuously to TV signal decoder, 203, and the
other to microcomputer, 205. TV signal decoder, 203, which
is described more fully below, has capacity for receiving a
composite video transmission; detecting digital infonnation
embedded therein; correcting errors in the received infonna­
tion by means of forward error checking techniques, well

60 known in the art; converting the received infonnation, as may
be required, by means of input protocol techniques, well
known in the art, into digital signals that microcomputer, 205,
can receive and process and that can control the operation of
microcomputer, 205; and transferring said signals to micro­
computer, 205. Microcomputer, 205, is a conventional micro­
computer system with disk drives that is adapted to have
capacity for receiving signals from decoder, 203; for gener-

byte signal word ofpadding bits because the last byte signal
word of command infonnation is an EOFS word.

FIG. 3 is a block diagram of a video/computer combined
medium receiver station with a signal processing system.

FIG. 3A is a block diagram of the preferred embodiment
the controller apparatus of a SPAM decoder.

FIG. 4 is a block diagram of one example of a signal
processing programming reception and use regulating sys­
tem.

FIG. 5 is a block diagram of one example of a signal
processing apparatus and methods monitoring system
installed to monitor a subscriber station.

FIG. 6 is a block diagram of one example of signal pro­
cessing apparatus and methods at an intermediate transmis­

15 sion station, in this case a cable system headend.
FIG. 7 is a block diagram of signal processing apparatus

and methods at an ultimate receiver station.
FIG. 7A is a block diagram of signal processing apparatus

and methods with external equipment regulating the environ­
20 ment of the local receiver site.

FIG. 7B is a block diagram of signal processing apparatus
and methods used to control a combined medium, multi­
channel presentation and to monitor such viewership.

FIG. 7C is a block diagram of signal processing apparatus
25 and methods selecting receivable infonnation and program­

ming and controlling combined medium, multi-charmel pre­
sentations.

FIG. 7D is a block diagram of a radio/computer combined
medium receiver station.

FIG. 7E is a block diagram of a television/computer com­
bined medium receiver station.

FIG. 7F is a block diagram of an example of controlling
television and print combined media.

FIG. 8 is a block diagram of selected apparatus of the
35 station of FIG. 7 with a station specific EPROM, 20B,

installed.
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BRIEF DESCRIPTION OF THE DRAWINGS

required. It has a read only memory for recording pennanent
operating instructions and other information and a program­
mable random access memory controller ("PRAM control­
ler") that pennits revision of operating patterns and instruc­
tions. The PRAM controller may be connected to all internal
operating units for full flexibility of operations.

Signal processing apparatus that are employed in specific
situations that require fewer functions than those provided by
the signal processor described above may omit one or more of
the specific operating elements described above.

A central objective of the present invention is to provide
flexibility in regard to installed station apparatus. At any
given time, the system must have capacity for wide variation
in individual station apparatus in order to provide individual
subscribers the widest range of infonnation options at the
least cost in tenns of installed equipment. Flexibility must
exist for expanding the capacity of installed systems by
means of transmitted software and for altering installed sys­
tems in a modular fashion by adding or removing compo­
nents. Flexibility must exist for varying techniques that
restrict progrannning to duly authorized subscribers in order
to identifY and deter pirates ofprogrannning.

Other objects, features, and advantages of this invention
will appear in the following descriptions and the appended
claims.

FIG. 1 is a block diagram of a video/computer combined
medium receiver station.

FIG. lA shows a representative example of a computer
generated, user specific graphic as it would appear by itselfon
the face of a display tube.

FIG. IB shows a representative example of a studio gen­
erated graphic displayed on the face of a display tube.

FIG. lC shows a representative example, on the face of a
display tube, ofa studio graphic combined with a user specific
graphic.

FIG. 2 is a block diagram of one embodiment of a signal
processor. 40

FIG. 2A is a block diagram of a TV signal decoder appa­
ratus.

FIG. 2B is a block diagram of a radio signal decoder
apparatus. 45

FIG. 2C is a block diagram of an other signal decoder
apparatus.

FIG. 2D is a block diagram of one embodiment of a
receiver station signal processing system.

FIG. 2E illustrates one example of the composition of 50

signal infonnation and shows the initial binary infonnation of
a message that contains execution, meter-monitor, and infor­
mation segments.

FIG. 2F shows one instance of a meter-monitor segment.
FIG. 2G shows one instance of a command that fills a 55

whole number of byte signal words incompletely.
FIG. 2H shows one instance of a message that contains

execution and meter-monitor segments and consists of the
command ofFIG. 2Gwith three padding bits added at the end
to complete the last byte signal word.

FIG. 21 shows one instance of a SPAM message stream.
FIG. 2J shows one instance of a message that consists of

just a header and an execution segment and fills one byte
signal word completely.

FIG. 2K shows one instance of a message that contains 65

execution and meter-monitor segments and fills a whole num­
ber of byte signal words completely but ends with one full
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ating computer graphic information; for receiving a compos-
ite video transmission; for combining said graphic informa­
tion onto the video information of said transmission by
graphic overlay techniques, well known in the art; and for
outputting the resulting combined information to a TV moni­
tor, 202M, in a composite video transmission. One such sys­
tem is the IBM Personal Computer ofIntemational Business
Machines Corporation ofArmonk, N.Y. with an IBM Asyn­
chronous Communications Adapter installed in one expan­
sion slot and a PC-MicroKey Model 1300 System with Tech- 10

mar Graphics Master Card, as supplied together by Video
Associates Labs ofAustin, Tex., installed in two other slots.
Microcomputer, 205, receives digital signals from decoder,
203, at its asynchronous communications adapter and the
video transmission from divider, 4, at its PC-MicroKey 1300 15

System. It outputs the composite video transmission at its
PC-MicroKey System. Microcomputer, 205, has all required
operating system capacity---eg., the MS/DOS Version 2.0
Disk Operating System of Microsoft, Inc. of Bellvue, Wash.
with installed device drivers. TV monitor, 202M, has capacity 20

for receiving composite video and audio transmissions and
for presenting a conventional television video image and
audio sound. One such monitor is the Model CVI950 Color
Monitor of the Zenith Radio Corporation.

In the example, the subscriber station of FIG. 1 is in New 25

York City and is tuned to the conventional broadcast televi­
sion transmission frequency of channel 13 at 8:30 PM on a
Friday evening when the broadcast station of said frequency,
WNET, commences transmitting a television program about
stock market investing, "Wall Street Week." Said WNET 30

station is an intermediate transmission station for said pro­
gram which actually originates at a remote television studio in
Owings Mills, Md. (Hereinafter, a studio or station that origi­
nates the broadcast transmission ofprogranmling is called the
"program originating studio.") From said program originat- 35

ing studio said program is transmitted by conventional tele­
vision network feed transmission means, well known in the
art, to a large number of geographically dispersed intermedi-
ate transmission stations that retransmit said program to mil­
lions of subscriber stations where subscribers view said pro- 40

gram. Said network transmission means may include
so-called landlines, microwave transmissions, a satellite tran­
sponder, or other means.

At said subscriber station, microprocessor, 205, contains a
conventional 5114" floppy disk at a designated one of its disk 45

drives that holds a data file recorded in a fashion well known
in the art. Said file contains information on the portfolio of
financial instruments owned by the subscriber that identifies
the particular stocks in the portfolio, the number of shares of
each stock owned at the close ofbusiness ofeach business day 50

from the end of the previous week, and the closing share
prices applicable each day. Decoder, 203, is preprogrammed
to detect digital information on a particular line or lines (such
as line 20) of the vertical interval of its video transmission
input; to correct errors in said information; to convert said 55

corrected information into digital signals usable by micro­
computer, 205; and to input said signals to microcomputer,
205, at its asynchronous communications adapter. Micro­
computer, 205, is preprogrammed to receive said input of
signals at its asynchronous communications adapter and to 60

respond in a predetermined fashion to instruction signals
embedded in the "Wall Street Week" programming transmis­
sion.

Other similarly configured and preprogrammed subscriber
stations also tune to the transmission of said "Wall Street 65

Week" program by given intermediate transmission stations.
At each subscriber station, the records in the contained finan-

12
cial portfolio file hold, in identical format, information on the
particular investments of that station's subscriber.

At the start of the transmission of said "Wall Street Week"
program, all subscriber station apparatus is on and fully
operational.

At said program originating studio, at the outset of said
program transmission, a first series of control instructions is
generated, embedded sequentially on said line or lines of the
vertical interval, and transmitted on the first and each succes­
sive frame of said television program transmission, signal
unit by signal unit and word by word, until said series has
been transmitted in full. The instructions of said series are
addressed to and control the microcomputer, 205, of each
subscriber station.

In said series in full-and in anyone or more subsequent
series of instructions-particular instructions are separated,
as may be required, by time periods when no instruction that
controls the microcomputer, 205, ofany station is transmitted
which periods allow sufficient time for the microcomputer,
205, of each and every subscriber station to complete func­
tions controlled by previously transmitted instructions and
commence waiting for a subsequent instruction, in a waiting
fashion well known in the art, before receiving a subsequent
instruction.

Tuner, 215, receives this television transmission, converts
the received television information into audio and composite
video transmissions, and transmits the audio to monitor,
202M, and the video via divider, 4, to microcomputer, 205,
and decoder, 203. Decoder, 203, detects the embedded
instruction information, corrects it as required, converts it
into digital signals usable by microcomputer, 205, and trans­
mits said signals to microcomputer, 205.

With each step occurring in a predetermined fashion or
fashions, well known in the art, this first set of instructions
commands microcomputer, 205, (and all other subscriber
station microcomputers simultaneously) to interrupt the
operation of its central processor unit (hereinafter, "CPU")
and any designated other processors; then to record the con­
tents of the registers of its CPU and any other designated
processors either at a designated place in random access
memory (hereinafter, "RAM") or on the contained disk; then
to set its PC-MicroKey 1300 to the "GRAPHICS OFF" oper­
ating mode in which mode it transmits all received composite
video information to monitor, 202M, without modification;
then to record all information in RAM with all register infor­
mation in an appropriately named file such as "INTERUPT­
.BAK" at a designated place on the contained disk; then to
clear all RAM (except for that portion ofRAM containing the
so-called "operating system" of said microcomputer, 205)
and all registers of said CPU and any other designated pro­
cessors; then to wait for further instructions from decoder,
203.

Operating in said preprogrammed fashion under control of
said first set of instructions, microcomputer, 205, reaches a
stage at which the subscriber can input information only
under control of signals embedded in the broadcast transmis­
sion and can reassume control of microcomputer, 205, (so
long as microcomputer, 205, remains on and continues, in a
predetermined fashion, to receive said embedded transmitted
signals) only by executing a system reset (or so-called "warm
boot") which on an IBM PC is accomplished by depressing
simultaneously the "Ctrl", "Alt" and "Del" keys on the con­
sole keyboard.

(Hereinafter, this first set of instructions is called the "con­
trol invoking instructions," and the associated steps are called
"invoking broadcast control.")
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After completing all steps of invoking broadcast control,

the microcomputer at each subscriber station (including
microcomputer, 205) is preprogrammed (1) to evaluate par­
ticular initial instructions in each distinct series of received
input instructions to ascertain how to process the information
of said series and (2) to operate in a predetermined fashion or
fashions in response to said initial instructions.

Subsequently, a second series of instructions is embedded
and transmitted at said program originating studio. Said sec­
ond series is detected and converted into usable digital signals
by decoder, 203, and inputted to microcomputer, 205, in the
same fashion as the first series. Microcomputer, 205, evalu­
ates the initial signal word or words which instruct it to load
at RAM (from the input buffer to which decoder, 203, inputs)
and run the information ofa particular set of instructions that
follows said word or words just as the information of a file
named FILE.EXE, recorded on the contained floppy disk,
would be loaded at RAM (from the input buffer to which the
disk drive of said disk inputs) and run were the command
"FILE" entered from the console keyboard to the system level
ofthe installed disk operating system. (Hereinafter, such a set
of instructions that is loaded and run is called a "program
instruction set.") In a fashion well known in the art, micro­
computer, 205, loads the received binary information of said
set at a designated place in RAM until, in a predetermined
fashion, it detects the end of said set, and it executes said set
as an assembled, machine language program in a fashion well
known in the art.

Under control of said program instruction set and access­
ing the subscriber's contained portfolio data file for informa­
tion in a fashion well known in the art, microcomputer, 205,
calculates the performance ofthe subscriber's stock portfolio
and constructs a graphic image of that performance at the
installed graphics card. The instructions cause the computer,
first, to determine the aggregate value of the portfolio at each
day's close of business by accumulating, for each day, the
sum ofthe products ofthe number ofshares ofeach stock held
times that stock's closing price. The instructions then cause
microcomputer, 205, to calculate the percentage change in the
portfolio's aggregate value for each business day ofthe week
in respect to the final business day ofthe prior week. Then in
a fashion well known in the art, the instructions cause micro­
computer, 205, to enter digital bit information at the video
RAM of the graphics card in a particular pattern that depicts
the said percentage change as it would be graphed on a par­
ticular graph with a particular origin and set of scaled graph
axes. Upon completion of these steps, the instructions cause
microcomputer, 205, to commence waiting for a subsequent
instruction from decoder, 203.

If the information at video RAM at the end of these steps
were to be transmitted alone to the video screen of a TV
monitor, it would appear as a line of a designated color, such
as red, on a background color that is transparent when over­
laid on a separate video image. Black is such a background
color, and FIG. lA shows one such line.

As each subscriber station completes the steps of calcula­
tion and graphic imaging performed under control of said
program instruction set, information of such a line exists at
video RAM at said station which information reflects the
specific portfolio performance ofthe user ofsaid station. Said
information results from much computation, but the meaning
of said information is hardly clear. FIG. lA shows just a line.

While microcomputer, 205, performs these steps, TV
monitor, 202M, displays the conventional television image
and the sound ofthe transmitted "Wall Street Week" program.
During this time the program may show the so-called "talking
head" of the host as he describes the behavior of the stock

market over the course ofthe week. Then the host says, "Now
as we turn to the graphs, here is what the Dow Jones Indus­
trials did in the weekjust past," and a studio generated graphic
is transmitted. FIG. IB shows the image of said graphic as it
appears on the video screen of TV monitor, 202M. Then the
host says, "And here is what your portfolio did." At this point,
an instruction signal is generated at said program originating
studio, embedded in the programming transmission, and
transmitted. Said signal is identified by decoder, 203; trans-

10 ferred to microcomputer, 205; and executed by microcom­
puter, 205, at the system level as the statement, "GRAPHICS
ON". Said signal instructs microcomputer, 205, at the PC­
MicroKey 1300 to overlay the graphic information in its
graphics card onto the received composite video information

15 and transmit the combined information to TV monitor, 202M.
TV monitor, 202M, then displays the image shown in FIG. 1C
which is the microcomputer generated graphic of the sub­
scriber's own portfolio performance overlaid on the studio
generated graphic. And microcomputer, 205, commences

20 waiting for another instruction from decoder, 203.
By itself, the meaning ofFIG. lA is hardly clear. But when

FIG. lA is combined and displayed at the proper time with the
conventional television information, its meaning becomes
readily apparent. Simultaneously, each subscriber in a large

25 audience of subscribers sees his own specific performance
information as it relates to the performance information ofthe
market as a whole.

(Hereinafter, an instruction such as the above signal of
"GRAPHICS ON" that causes subscriber station apparatus to

30 execute a combining operation in synchronization is called a
"combining synch command." Said initial signal word or
words that preceded the above program instruction set pro­
vide another example ofa combining synch command in that
said word or words synchronized all subscriber station com-

35 puters in commencing loading and ruuning information for a
particular combining.)

While the TV monitor at this particular subscriber station
displays this particular subscriber's own overlay information,
each other subscriber station displays the specific overlay

40 information applicable at that station.
As the program proceeds, in the same fashion a further

instruction signal is generated at said studio; transmitted;
detected; inputted from decoder, 203, to microcomputer, 205;
and executed as "GRAPHICS OFF." Then said studio ceases

45 transmitting the graphic image, and transmits another image
such as the host's talking head. Simultaneously, the GRAPH­
1cs OFF command causes microcomputer, 205, to cease
overlaying the graphic information onto the received com­
posite video and to commence transmitting the received com-

50 posite video transmission unmodified. Thereafter the "Wall
Street Week" program proceeds, and microcomputer, 205,
continues to operate under control of received instructions.

This combined medium example is of a television based
medium. Like conventional television, said combined

55 medium transmits the same signals to all subscriber stations.
But unlike conventional television where each subscriber
views only programming viewed by every other subscriber
and where said programming is known to and available at the
program originating studio, each subscriber ofsaid combined

60 medium views programming that is personalized and private.
The programming he views is his own-in the example, his
own portfolio performance-and his programming is not
viewed by any other subscriber nor is it available at the
program originating studio. In addition, personalized pro-

65 gramming is displayed only when it is ofspecific relevance to
the conventional television programming of said combined
medium. In the example, each subscriber views a graphic
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presentation ofhis own portfolio performance information as
soon as it becomes specifically relevant to graphic informa­
tion of the performance of the market as a whole. Prior to its
time of specific relevance, no personalized information is
displayed (despite the fact that said graphic information ofthe
performance ofthe market as a whole is displayed). And said
personalized information is displayed only for so long as it
remains specifically relevant. As soon as its specific relevance
terminates, its display terminates.

This "Wall Street Week" portfolio performance example
provides but one ofmany examples of television based com­
bined medium programming.

This television based combined medium is but one
example of many combined media.

The Signal Processor
In the present invention, the signal processor-26 in FIG.

2; 26 in the signal processor system ofFIG. 2D; in the signal
processor system, 71, of FIG. 6; 200 in FIG. 7; and else­
where-is focal means for the controlling and monitoring
subscriber station operations. It meters communications and
enables owners of information to offer their information to
subscribers in many fashions on condition ofpayment. It has
capacity for regulating communications consumption by
selectively decrypting or not decrypting encrypted program­
ming and/or control signals and capacity for assembling and
retaining meter records at each subscriber station that docu­
ment the consumption of specific programming and informa­
tion at said station. It has capacity for identifying the subject
matter ofeach specific unit ofprogramming available on each
of many transmission chaunels at each subscriber station as
said unit becomes available for use and/or viewing which
enables subscriber station apparatus to determine automati­
cally whether the subject matter of said unit is of interest and,
if so, to tune automatically to said programming. It has capac­
ity, at each station, for receiving monitor information that
identifies what programming is available, what programming
is used, and how said programming is used and capacity for
assembling and retaining monitor records that document said
availability and usage. It has capacity for transferring said
meter records automatically to one or more remote automated
billing stations that account for programming and informa­
tion consumption and bill subscribers and said monitor
records automatically to one or more remote so-called "rat­
ings" stations that collect statistical data on programming
availability and usage. It has capacities for processing infor­
mation in many other fashions that will become apparent in
this full specification.

FIG. 2 shows one embodiment of a signal processor. Said
processor, 26, is configured for simultaneous use with a
cablecast input that conveys both television and radio pro­
gramming and a broadcast television input.

At switch, 1, and mixers, 2 and 3, signal processor, 26,
monitors all frequencies or channels available for reception at
the subscriber station ofFIG. 2 to identifY available program­
ming. The inputted information is the entire range offrequen­
cies or channels transmitted on the cable and the entire range
ofbroadcast television transmissions available to a local tele­
vision antenna of conventional design. The cable transmis­
sion is inputted simultaneously to switch, 1, and mixer, 2. The
broadcast transmission is inputted to switch, 1. Switch, 1, and
mixers, 2 and 3, are all controlled by local oscillator and
switch control, 6. The oscillator, 6, is controlled to provide a
number of discrete specified frequencies for the particular
radio and television channels required. The switch, 1, acts to
select the broadcast input or the cablecast input and passes
transmissions to mixer, 3, which, with the controlled oscilla-

tor, 6, acts to select a television frequency of interest that is
passed at a fixed frequency to a TV signal decoder, 30. Simul­
taneously, mixer, 2, and the controlled oscillator, 6, act to
select a radio frequency ofinterest which is inputted to a radio
signal decoder, 40.

At decoders, 30 and 40, signal processor, 26, identifies
specific programming and its subject matter as said program­
ming becomes available for use and/or viewing. Decoder, 30,
which is shown in detail in FIG. 2A, and decoder, 40, which

10 is shown in FIG. 2B, detect signal information embedded in
the respective inputted television and radio frequencies, ren­
der said information into digital signals that subscriber station
apparatus can process, modify particular ones of said signals
through the addition and/or deletion of particular informa-

15 tion, and output said signals and said modified signals to
buffer/comparator, 8. Said decoders are considered more
fully below.

Buffer/comparator, 8, receives said signals from said
decoders and other signals from other inputs and organizes

20 the received information in a predetermined fashion. Buffer/
comparator, 8, has capacity for comparing a particular por­
tions or portions of inputted information to particular prepro­
grammed information and for operating in preprogrammed
fashions on the basis of the results of said comparing. It has

25 capacity for detecting particular end offile signals in inputted
information and for operating in preprogrammed fashions
whenever said information is detected.

The process of communication metering commences at
buffer/comparator, 8. In a predetermined fashion, buffer/

30 comparator, 8, determines whether a given instance of
received signal information requires decryption, either in
whole or in part. In a fashion described more fully below,
buffer/comparator, 8, and a controller, 20, which, too, is
described more fully below, determine whether signal pro-

35 cessor, 26, is enabled to decrypt said information. If signal
processor, 26, is so enabled, buffer/comparator, 8, transfers
said information to decryptor, 10. If signal processor, 26, is
not so enabled, buffer/comparator, 8, discards said informa­
tion in a predetermined fashion. Buffer/comparator, 8, trans-

40 fers signals that do not require decryption directly to proces­
sor or controller, 12.

Decryptor, 10, is a standard digital information decryptor,
well known in the art, that receives signals from buffer/com­
parator, 8, and under control of said controller, 20, uses con­

45 ventional decryptor techniques, well known in the art, to
decrypt said signals as required. Decryptor, 10, transfers
decrypted signals to controller, 12.

Controller, 12, is a standard controller, well known in the
art, that has microprocessor and RAM capacities and one or

50 more ports for transmitting information to external apparatus.
Said microprocessor capacity of controller, 12, is of a con­
ventional type, well known in the art, but is specifically
designed to have particular register memories, discussed
more fully below. Controller, 12, may contain read only

55 memory (hereinafter, "ROM").
Controller, 12, receives the signals inputted from buffer/

comparator, 8, and decryptor, 10; analyzes said signals in a
predetermined fashion; and determines whether they are to be
transferred to external equipment or to buffer/comparator, 14,

60 or both. If a signal or signals are to be transferred externally,
in a predetermined fashion controller, 12, identifies the exter­
nal apparatus to which the signal or signals are addressed and
transfers them to the appropriate port or ports for external
transmission. If they contain meter and/or monitor informa-

65 tion and are to be processed further, controller, 12, selects,
assembles, and transfers the appropriate information to
buffer/comparator, 14. Controller, 12, has capacity to modifY
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ments ofcontrolled subscriber station apparatus, in whole or
in part, and erase any or all parts of erasable memory of said
controlled apparatus.

As an apparatus in the unified system of progranmling
communication of the present invention, a signal processor
can monitor any combination of inputs and transmission fre­
quencies, and the signal processor of FIG. 2 is but one
embodiment of a signal processor. Other embodiments can
receive and monitor available programming in transmission
frequencies other than radio and television frequencies
through the addition of one or more other signal decoders
such as that of FIG. 2C described below. Embodiments can
receive one or more fixed frequencies continuously at one or
more decoders that monitor for available programming. For
certain applications, one particular embodiment (hereinafter,
"signal processor alternative #1") can be configured to
receive only other inputs at buffer/comparator, 8, in which
case said embodiment has no oscillator, 6; switch, 1; mixers,
2 and 3; or decoders, 30 or 40. For other particular applica­
tions, another particular embodiment (hereinafter, "signal
processor alternative #2") can be configured to receive only
inputs at buffer/comparator, 14, in which case said embodi­
ment has only buffer/comparator, 14; recorder, 16; clock, 18;
and the control device apparatus associated with controller,
20. Other signal processor embodiments will become appar­
ent in this full specification. Which particular embodiment of
signal processor is preferred at any given subscriber station
depends on the particular communications requirements of
said station.

Signal Decoders
Signal decoder apparatus such as decoder, 203, in FIG. 1

and decoders, 30 and 40, in FIG. 2 are basic in the unified
system of this invention.

FIG. 2A shows a TV signal decoder that detects signal
information embedded in an inputted television frequency,
renders said information into digital signals that subscriber
station apparatus can process, identifies the particular appa­
ratus to which said signals are addressed, and outputs said
signals to said apparatus. Decoder, 203, in FIG. 1 is one such
TV signal decoder; decoder, 30, in FIG. 2 is another.

In FIG. 2A, a selected frequency is inputted at a fixed
frequency to said decoder at filter, 31, which defines the
particular channel of interest to be analyzed. The television

45 channel signal then passes to a standard amplitude demodu­
lator, 32, which uses standard demodulator techniques, well
known in the art, to define the television base band signal.
This base band signal is then transferred through separate
paths to three separate detector devices. The apparatus of
these separate paths are designed to act on the particular
frequency ranges in which embedded signal infonnation may
be found. The first path, designated A, detects signal infor­
mation embedded in the video information portion of said
television channel signal. Path A inputs to a standard line
receiver, 33, well known in the art. Said line receiver, 33,
receives the infonnation ofone or more ofthe lines normally
used to define a television picture. It receives the infonnation
only of that portion or portions ofthe overall video transmis­
sion and passes said information to a digital detector, 34,
which acts to detect the digital signal information embedded
in said infonnation, using standard detection techniques well
known in the art, and inputs detected signal infonnation to
controller, 39, which is considered in greater detail below.
The second path, designated B, detects signal infonnation
embedded in the audio infonnation portion of said television
channel signal. Path B inputs to a standard audio demodula-
tor, 35, which uses demodulator techniques, well known in

received signals by adding and/or deleting infonnation and
can transfer a given signal to one apparatus with one modifi­
cation and to another apparatus with another modification (or
with no modification). Controller, 12, receives time infonna­
tion from clock, 18, and has means to delay in a predeter­
mined fashion the transfer of signals when, in a predeter­
mined fashion, delayed transfer is determined to be required.

Buffer/comparator, 14, receives signal infonnation that is
meter infonnation and/or monitor infonnation from control­
ler, 12, and from other inputs; organizes said received infor- 10

mation into meter records and/or monitor records (called, in
aggregate, hereinafter, "signal records") in a predetermined
fashion or fashions; and transmits said signal records to a
digital recorder, 16, and/or to one or more remote sites. With
respect to particular simple or frequently repeated instances 15

of signal information, buffer/comparator, 8, has capacity to
determine, in a predetennined fashion or fashions, what
received information should be recorded, how it should be
recorded, and when it should be transmitted to recorder, 16,
and/or to said remote sites and to initiate or modify signal 20

records and to discard unnecessary information accordingly.
To avoid overloading digital recorder, 16, with duplicate data,
buffer/comparator, 14, has means for counting and/or dis­
carding duplicate instances of particular signal infonnation
and for incorporating count infonnation into signal records. 25

Buffer/comparator, 14, receives time infonnation from clock,
18, and has means for incorporating time infonnation into
signal records. Buffer/comparator, 14, also has means for
transferring received infonnation immediately to a remote
site or sites via telephone connection, 22, and for communi- 30

cating a requirement for such transfer to controller, 20, which
causes such transfer. Buffer/comparator, 14, operates under
control ofcontroller, 20, and has capacity whereby controller,
20, can cause modification ofthe fonnats ofand infonnation
in signal records at buffer/comparator, 14. (In circumstances 35

where infonnation collecting and processing functions are
extensive-for example, when a given buffer/comparator, 14,
must collect monitor information at a subscriber station with
apparatus and/or communications flows that are extensive
and complex-buffer/comparator, 14, may operate under 40

control of a dedicated, so-called "on-board" controller, 14A,
at buffer/comparator, 14, which is preprogrammed with
appropriate control instructions and is controlled by control­
ler, 20, similarly to the fashion in which controller, 12 is
controlled by controller, 20.)

Digital recorder, 16, is a memory storage element of stan­
dard design that receives infonnation from buffer/compara­
tor, 14, and records said infonnation in a predetennined fash­
ion. In a predetermined fashion, recorder, 16, can determine
how full it is and transmit this infonnation to controller, 20. 50

Recorder, 16, may inform controller, 20, automatically when
it reaches a certain level of fullness.

Signal processor, 26, has a controller device which
includes programmable RAM controller, 20; ROM, 21, that
may contain unique digital code information capable ofiden- 55

tirying signal processor, 26, and the subscriber station of said
processor, 26, uniquely; an automatic dialing device 24; and
a telephone unit, 22. A particular portion of ROM, 21, is
erasable programmable ROM (hereinafter, "EPROM") or
other fonns of programmable nonvolatile memory. Under 60

control particular preprogrammed instructions at that portion
of ROM, 21, that is not erasable, signal processor, 26, has
capacity to erase and reprogram said EPROM ina fashion that
is described more fully below. Controller, 20, has capacity for
controlling the operation ofall elements ofthe signal proces- 65

sor and can receive operating information from said elements.
Controller, 20, has capacity to turn off any element or ele-
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The Signal Processor System
Signal processing apparatus and methods involve an

extended subscriber station system focused on the signal
processor. Said system includes external signal decoders.

FIG. 2D shows one embodiment of a signal processing
system. Said system contains signal processor, 26, and exter­
nal decoders, 27, 28, and 29. Each said external decoder may
be a TV signal decoder (FIG. 2A) or a radio signal decoder
(FIG. 2B) or an other signal decoder (FIG. 2C) depending on
the nature of the selected frequency inputted. As FIG. 2D
shows, each decoder, 27, 28, and 29, receives one selected
frequency and has capacity for transferring detected, cor­
rected, converted, and possibly modified signals to signal
processor, 26, at buffer/comparator, 8, and also to other sta­
tion apparatus. Each decoder, 27, 28, and 29, also has capacity
for transferring detected, corrected, converted, and possibly
modified monitor infonnation to signal processor, 26, at
buffer/comparator, 14. As FIG. 2D shows, controller, 20, has
capacity to control all decoder apparatus, 27, 28, 29, 30, and
40. Controller, 20, has capacity to preprogram (or reprogram)
all said decoder apparatus, 27, 28, 29, 30, and 40, and thereby

at said controller, 39, 44, or 47, for erasing said EPROM, and
said RAM and said EPROM are reprogrammable.

Controller, 39, 44, or47, is preprogrammed to receive units
ofsignal infonnation, to assemble said units into signal words
that subscriber station apparatus can receive and process, and
to transfer said words to said apparatus. In each decoder, the
controller, 39, 44, or 47, receives detected digital infonnation
from the relevant detector or detectors, 34, 37, 38, 43, and 46.
Upon receiving any given instance of signal information,

10 controller, 39, 44, or 47, is preprogrammed to process said
information automatically. Controller, 39, is preprogrammed
to discard received duplicate, incomplete, or irrelevant infor­
mation; to correct errors in retained received information by
means of forward error correction techniques well known in

15 the art; to convert, as may be required, the corrected infonna­
tion, by means ofinput protocol techniques well known in the
art, into digital information that subscriber station apparatus
can receive and process; to modify selectively particular cor­
rected and converted information in a predetennined fashion

20 or fashions; to identify in a predetennined fashion or fashions
subscriber station apparatus to which said signal infonnation
should be transferred; and to transfer said signals to said
apparatus. Said controller, 39, 44, or 47, has one or more
output ports for communicating signal infonnation to said

25 apparatus.
Controller, 39, 44, or 47, has capacity for identifYing more

than one apparatus to which any given signal should be trans­
ferred and for transferring said signal to all said apparatus. It
has capacity for recording particular signal infonnation in

30 particular register memory and for transferring a given signal
to one apparatus, modifYing it and transferring it to a second
apparatus, and modifying it again and transferring it to a third
apparatus.

As described above, said controller, 39, 44, or 47, controls
35 particular apparatus of its signal decoder and has means for

communicating control infonnation to said apparatus. Said
controller, 39, 44, or 47, also has means for communicating
control infonnation with a controller, 20, of a signal proces­
sor, 26. (Said communicating means is shown clearly in FIG.

40 2D which is discussed below.) Via said communicating
means and under control ofinstructions and signals discussed
more fully below, said controller, 20, has capacity to cause
information at said EPROM to be erased and to reprogram
said microprocessor control instructions at said RAM and

45 said EPROM.

the art, to define the television audio transmission and trans­
fers said audio information to high pass filter, 36. Said filter,
36, defines and transfers to digital detector, 37, the portion of
said audio information that is of interest. The digital detector,
37, detects signal infonnation embedded in said audio infor­
mation and inputs detected signal infonnation to controller,
39. The third path, designated C, inputs the separately defined
transmission to a digital detector, 38, which detects signal
information embedded in any other information portion of
said television channel signal and inputs detected signal
information to controller, 39. Line receiver, 33; high pass
filter, 36; detectors, 34, 37, and 38; and controller, 39, all
operate under control of controller, 39, and in prepro­
grammed fashions that may be changed by controller, 39.

FIG. 2B shows a radio signal decoder that detects and
processes signal information embedded in an inputted radio
frequency. Decoder, 40, in FIG. 2 is one such radio signal
decoder. A selected frequency of interest is inputted at a fixed
frequency to standard radio receiver circuitry, 41, which
receives the radio information of said frequency using stan­
dard radio receiver techniques, well known in the art, and
transfers said radio information to radio decoder, 42. Radio
decoder, 42, decoders the signal information embedded in
said radio infonnation and transfers said decoded infonnation
to a standard digital detector, 43. Said detector, 43, detects the
binary signal infonnation in said decoded infonnation and
inputs said signal infonnation to controller, 44, discussed
more fully below. Circuitry, 41; decoder, 42; and detector, 43,
all operate under control of controller, 44, and in predeter­
mined fashions that may be changed by controller, 44.

FIG. 2C shows a signal decoder that detects and processes
signal information embedded in a frequency other than a
television or radio frequency. A selected other frequency
(such as a microwave frequency) is inputted to appropriate
other receiver circuitry, 45, well known in the art. Said
receiver circuitry, 45, receives the information of said fre­
quency using standard receiver techniques, well known in the
art, and transfers said infonnation to an appropriate digital
detector, 46. Said detector, 46, detects the binary signal infor­
mation in said infonnation and inputs said signal infonnation
to controller, 47, considered more fully below. Circuitry, 45,
and detector, 46, operate under control of controller, 47, and
in predetermined fashions that may be changed by controller,
47.

Each decoder is controlled by a controller, 39, 44, or 47,
that has buffer, microprocessor, ROM, and RAM capacities.
Said buffer capacity of controller, 39, 44, or 47, includes
capacity for receiving, organizing, and storing simultaneous
inputs from multiple sources while inputting infonnation, 50

received and stored earlier, to said microprocessor capacity of
controller, 39, 44, or 47. Said microprocessor capacity of
controller, 39, 44, or 47, is ofa conventional type, well known
in the art, and is specifically designed to have particular
register memories, discussed more fully below, including 55

register capacity for detecting particular end of file signals in
inputted infonnation. The ROM capacity ofcontroller, 39,44,
or 47, contains microprocessor control instructions of a type
well known in the art and includes EPROM capacity. Said
ROM and/or said EPROM may also contain one or more 60

digital codes capable of identifYing its controller, 39, 44, or
47, uniquely and/or identifYing particular subscriber station
functions of said controller, 39, 44, or 47. The RAM capacity
of controller, 39, 44, or 47, constitutes workspace that the
microprocessor of said controller, 39, 44, or 47, can use for 65

intermediate stages of information processing and may also
contain microprocessor control instructions. Capacity exists
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scriber station meter apparatus such as, for example, utilities
meters that collect and transmit meter infonnation to remote
metering stations.

The infonnation ofSPAM signals includes data, computer
program instructions, and commands. Data and program
instructions are often recorded in computer memories at sub­
scriber stations for deferred execution. Commands are gen­
erally for immediate execution and often execute computer
programs or control steps in programs already in process.

10 Often said data, programs, and commands control subscriber
station apparatus that automatically handle, decrypt, trans­
mit, and/or present program units ofconventional television,
radio, and other media.

In combined medium communications, SPAM signals also
15 control subscriber station apparatus in the generating and

combining of combined medium programming. At ultimate
receiver stations, particular combined medium commands
and computer programs cause computers to generate user
specific programming and display said progranlilling at tele-

20 vision sets, speaker systems, printers, and other apparatus.
(Hereinafter, instances ofcomputer program information that
cause ultimate receiver station apparatus to generate and dis­
play user specific information are called "program instruction
sets.") At intermediate transmission stations, other com-

25 mands and computer programs cause computers to generate
and transmit program instruction sets. (Hereinafter, instances
of computer program information that cause intermediate
transmission station apparatus to generate program instruc­
tion set information and/or command infonnation are called

30 "intennediate generation sets.")
In combined medium communications, particular SPAM

commands control the execution of intennediate generation
sets and program instruction sets and the transmission and
display of infonnation generated by said sets. Whether said

35 commands control apparatus at intermediate transmission
stations, ultimate receiver stations, or both, the function of
said commands is to control and synchronize disparate appa­
ratus efficiently in the display ofcombined medium program­
ming at ultimate receiver stations. (Accordingly, all said com-

40 mands are called "combining synch commands" in this
specification.) Most often, combining synch commands syn­
chronize steps of simultaneous generating of station specific
information at pluralities of stations and/or steps of simulta­
neous combining at pluralities of stations (which steps of

45 combining are, more specifically, steps ofsimultaneous trans­
mitting at each station of said pluralities of separate infonna­
tion into combined transmissions), all of which steps are
timed to control simultaneous display of user specific com­
bined medium information at each station of pluralities of

50 ultimate receiver stations.
The present invention provides a unified signal system for

addressing, controlling, and coordinating all said stations and
apparatus. One objective of said system is to control diverse
apparatus in the speediest and most efficient fashions. A sec-

55 ond objective is to communicate control information in forms
that have great flexibility as regards infonnation content
capacity. A third objective is to communicate information in
compact fonns, thereby maximizing the capacity ofany given
transmission means to communicate signal infonnation.

Yet another objective is expandability. As the operating
capacities of computer hardware have grown in recent
decades, increasingly sophisticated software systems have
been developed to operate computers. Often incompatibilities
have existed betweennewly developed operating system soft-

65 ware and older generations of computer hardware. It is the
objective of the system of signal composition of the present
invention to have capacity for expanding to accommodate

controls the fashions of detecting, correcting, converting,
modifYing, identifying, transferring, and other functioning of
said decoders.

Not every installed decoder in said signal processor system
requires all the apparatus and system capacity of FIGS. 2A,
2B, and 2C. For example, because a television base band
signal is inputted to decoder, 203 ofFIG. 1, said decoder does
not require filter, 31, and demodulator, 32, of FIG. 2A. Like­
wise, because decoders, 30 and 40 of FIG. 2, transfer signals
only to buffer/comparator, 8, said decoders do not require
capacity to transfer signals to any other apparatus, and con­
trollers, 39 and 44, of said decoders are preprogrammed only
to identify whether or not any given signal should be trans­
ferred to buffer/comparator, 8. The precise apparatus and
operating fashions of any given decoder is commensurate
with the operating requirements of the installation and sub­
scriber station of said decoder.

FIG. 2D shows decoders, 27, 28, and 29, communicating
monitor information to buffer/comparator, 14, of signal pro­
cessor, 26, by means of bus, 13. Said bus, 13, communicates
information in a fashion well known in the art, and said
decoders, 27, 28, and 29, gain access to the shared transmis­
sion facility of said bus, 13, using access methods, such as
contention, that are well known in the art. Controllers, 12 and
20 ofFIG. 2, 39 ofFIG. 2A, 44 ofFIG. 2B, and 47 ofFIG. 2C,
all have capacity to transfer signal information by bus means.
Buffer/comparator, 8 and 14, and controller, 12, of FIG. 2 all
have capacity to receive other input information from bus
means. Furthermore, all apparatus of FIG. 2 and of FIG. 2D
can have capacity to communicate control infonnation by one
or more bus means.

Introduction to the Signals of the Integrated System
The signals of the present invention are the modalities

whereby stations that originate programming transmissions
control the handling, generating, and displaying of program­
ming at subscriber stations.

(The term, "SPAM," is used, hereinafter, to refer to signal
processing apparatus and methods of the present invention.)

SPAM signals control and coordinate a wide variety of
subscriber stations. Said stations include so-called "local
affiliate" broadcast stations that receive and retransmit single
network transmissions; so-called "cable system headends"
that receive and retransmit multiple network and local broad­
cast station transmissions; and so-called "media centers" in
homes, offices, theaters, etc. where subscribers view pro­
gramming. (Hereinafter, stations that originate broadcast
transmissions are called "original transmission stations," sta­
tions that receive and retransmit broadcast transmissions are
called "intennediate transmission stations", and stations
where subscribers view programming are called "ultimate
receiver stations.")

At said stations, SPAM signals address, control, and coor­
dinate diverse apparatus, and the nature and extent of the
apparatus installed at any given station can vary greatly.
SPAM signals control not only various kinds ofreceivers and
tuners; transmission switches and channel selectors; comput­
ers; printers and video and audio display apparatus; and
video, audio, and digital communications transmission
recorders but also signal processor system apparatus includ- 60

ing decoders; decryptors; control signal switching apparatus;
and the communications meters, called signal processors, of
the present invention. Besides apparatus for communicating
programming to viewers, SPAM signals also address and
control subscriber station control apparatus such as, for
example, furnace control units whose operations are auto­
matic and are improved with improved information and sub-
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Ol-a command with execution and meter-monitor seg­
ments that is followed by an information segment.

Execution segment information includes the subscriber
station apparatus that the command ofsaid segment addresses
and the controlled functions said apparatus is to perform.
("ITS" refers, hereinafter, to intermediate transmission sta­
tion apparatus, and "DRS" refers to ultimate receiver station
apparatus.) Examples of addressed apparatus include:

ITS signal processors (in 71 in FIG. 6),
ITS controller/computers (73 in FIG. 6),
DRS signal processors (200 in FIG. 7),
DRS microcomputers (205 in FIG. 7),
DRS printers (221 in FIG. 7), and
DRS utilities meters (262 in FIG. 7).

Examples of controlled functions include:
Load and run the contents of the information segment.
Decrypt the execution segment using decryption key G.
Decrypt the execution and meter-monitor segments using

decryption key J.
Commence the video overlay combining designated in the

meter-monitor segment.
Modify the execution segment to instruct DRS microcom­

puter, 205, to commence overlay designated in meter­
monitor segment, record the contents of the execution
and meter-monitor segments, and transfer command to
DRS microcomputer, 205.

Print the contents of the information segment.
Record the contents of the execution and meter-monitor

segments; transfer them to DRS decryptors, 224, and
execute the preprogrammed instructions that cause DRS
decryptors, 224, to commence decrypting with said con­
tents as decryption key; execute preprogrammed
instructions that cause DRS cable converter boxes, 222,
to switch to cable charmel Z; execute preprogrammed
instructions that cause DRS matrix switches, 258, to
configure its switches to transfer the input from con­
verter boxes, 222, to decryptors, 224, and the output
from decryptors, 224, to microcomputers, 205; modifY
the execution segment to instruct DRS microcomputers,
205, to commence loading and executing the informa­
tion received from DRS decryptors, 224 via DRS
switches, 258.

Commands can address many apparatus and execute many
controlled functions. The apparatus and functions listed here
are only examples. Other addressable apparatus and con-
trolled functions will become apparent in this full specifica­
tion.

Execution segment information operates by invoking pre­
programmed operating instructions that exist at each sub­
scriber station apparatus that is addressed. For example, a
command to DRS microcomputers, 205, to load and run the
contents ofthe information segment following said command
causes each DRS microcomputer, 205, to commence process-
ing particular instructions for loading and running that are
preprogranlilled at each DRS microcomputer, 205.

For each appropriate addressed apparatus and controlled
function combination a unique execution segment binary
information value is assigned. Said command to DRS micro­
computers, 205, to load and run is, for example, one appro­
priate combination and is assigned one particular binary value
that differs from all other execution segment information
values. In the assignment process, no values are assigned to
inappropriate combinations. For example, DRS signal pro-

65 cessors, 200, have no capacity to overlay, and no execution
segment information value exists to cause DRS signal pro­
cessors, 200, to overlay.

newly developed subscriber station hardware while still serv­
ing older hardware generations. In practice this means that the
unified system of signals does not consist, at anyone time, of
one fixed and immutable version of signal composition.
Rather it is a family of compatible versions. At any given
time, some versions communicate signal information to only
the newest or most sophisticated subscriber station apparatus
while at least one version communicates to all apparatus.
Accordingly, this specification speaks of "simple preferred
embodiments" and "the simplest preferred embodiment" 10

rather than just one preferred embodiment. How the various
versions and embodiments relate to and are compatible with
one another is made clear below.

The Composition of Signal Information ... Commands, 15

Information Segments, and Padding Bits
SPAM signals contain binary information of the sort well

know in the art including bit information required for error
correction using forward error correction techniques, well
known in the art, in point to multi-point communications; 20

request retransmission techniques, well known in the art, in
point to point communications; and/or other error correction
techniques, as appropriate.

FIG. 2E shows one example of the composition of signal
information (excluding bit information required for error 25

detection and correction). The information in FIG. 2E com­
mences with a header which is particular binary information
that synchronizes all subscriber station apparatus in the
analysis of the information pattern that follows. Following
said header are three segments: an execution segment, a 30

meter-monitor segment, and an information segment. As FIG.
2E shows, the header and execution and meter-monitor seg­
ments constitute a command.

A command is an instance of signal information that is
addressed to particular subscriber station apparatus and that 35

causes said apparatus to perform a particular function or
functions. A command is always constituted of at least a
header and an execution segment. With respect to any given
command, its execution segment contains information that
specifies the apparatus that said command addresses and 40

specifies a particular function or functions that said command
causes said apparatus to perform. (Hereinafter, functions that
execution segment information causes subscriber station
apparatus to perform are called "controlled functions.")

Commands often contain meter-monitor segments. Said 45

segments contain meter information and/or monitor informa­
tion, and the information of said segments causes subscriber
station signal processor systems to assemble, record, and
transmit meter records to remote billing stations and monitor
records to remote ratings stations in fashions that are 50

described more fully below.
Particular commands (called, hereinafter, "specified con­

dition commands") always contain meter-monitor segments.
Said commands cause addressed apparatus to perform con­
trolled functions only when specified conditions exist, and 55

meter-monitor information of said commands specifies the
conditions that must exist.

In simple preferred embodiments, at any given time the
number of binary information bits in any given instance of
header information is a particular constant number. In other 60

words, every header contains the same number of bits. In the
simplest preferred embodiment, said constant number is two,
all headers consist of two bits binary information, and com­
mands are identified by one of three binary headers:

IO-a command with an execution segment alone;
OO-a command with execution and meter-monitor seg­

ments; and



25
US 7,797,717 Bl

26
For any given connnand, the execution segment infonna­

tion of said connnand invokes, at each relevant subscriber
station apparatus, the preprogrannned operating instructions
uniquely associated with its particular binary value in particu­
lar comparing and matching fashions that are described more
fully below.

The determination of appropriate addressed apparatus and
controlled function combinations takes into account the facts
that different apparatus, at any given subscriber station, can 10

be preprogrannned to interpret any given instance of execu­
tion segment information differently and that subscriber sta­
tion apparatus can be preprogrannned to automatically alter
execution segment information. For example, if signal pro­
cessors, 200, are preprogrannned to process connnands 15

received at controller, 12, differently from connnands
received at buffer/comparator, 8, the assignment system can
reduce the number of required binary values. As a more
specific example, buffer/comparator, 8, receives a hypotheti-
cal command with a particular execution segment (e.g., 20

"101110") which means "URS signal processors, 200,
decrypt the execution and meter-monitor segments using
decryption key J." After being decrypted and transferred to
controller, 12, the particular execution segment infonnation
that controller, 12, receives (e.g., "011011") means "URS 25

microcomputers, 205, connnence overlay designated in
meter-monitor segment." The controlled functions that signal
processor, 200, perfonns are the same as those listed above in
the example that begins, "ModifY the ... ," and no separate 30

binary value is necessary for invoking these controlled func­
tions at URS microcomputers, 200.

The preferred embodiment includes one appropriate com­
mand (hereinafter called the "pseudo connnand") that is
addressed to no apparatus and one connnand that is addressed 35

to URS signal processors, 200, (hereinafter, the "meter com­
mand") but does not instruct said processors, 200, to perfonn
any controlled function. These connnands are always trans­
mitted with meter-monitor segment data that receiver station
apparatus automatically process and record. By transmitting 40

pseudo connnand and meter connnand signals, transmission
stations cause receiver station apparatus to record meter­
monitor segment information without executing controlled
functions. The pseudo connnand enables a so-called ratings

45
service to use the same system for gathering ratings on con-
ventional progranlilling transmissions that it uses for com­
bined media without causing combined media apparatus to
execute controlled functions at inappropriate times (eg., com­
bine overlays onto displays of conventional television pro- 50

grannning). The meter connnand causes apparatus such as
controller, 12, of FIG. 2D to transmit meter infonnation to
buffer/comparator, 14, without perfonning any controlled
function.

In the preferred embodiment, at any given time the number 55

ofbinary infonnation bits in any given instance of execution
segment infonnation is a particular constant number. In other
words, every execution segment contains the same number of
bits. Said constant number is the smallest number of bits
capable ofrepresenting the binary value ofthe total number of 60

appropriate addressed apparatus and controlled function
combinations. And each appropriate combination is assigned
a unique binary value within the range ofbinary numbers thus
defined.

Meter-monitor segments contain meter information and/or 65

monitor information. Examples of categories of such infor­
mation include:

meter instructions that instruct subscriber station meter
apparatus to record particular meter-monitor segment
information and maintain meter records ofsaid infonna­
tion;

origins of transmissions (eg., network source stations,
broadcast stations, cable head end stations);

dates and times;
unique identifier codes for each program unit (including

connnercials);
codes that identifY uniquely each combining in a given

combined medium program unit;
codes that identifY the subject matter of a program unit;
unique codes for progranlilling (other than progranlilling

identified by program unit codes) whose use obligates
users to make payments (eg., royalties and residuals);
and

unique codes that identifY the sources and suppliers of
computer data.

The categories listed here provide only examples. Other types
ofinformation can exist in meter infonnation and/or in moni­
tor infonnation, as will become apparent in this full specifi­
cation.

For each category of information, a series of binary bits
(hereinafter, a "field" or "meter-monitor field") exists in the
meter-monitor segment to contain the information. In any
given category such as origins oftransmissions, each distinct
item such as each network source, broadcast, or cable head
end station has a unique binary infonnation code. In the
preferred embodiment, the number of infonnation bits in that
category's meter-monitor field is the smallest number ofbits
capable ofrepresenting the binary value ofthe total number of
distinct items. And the information code ofeach distinct item
is within the range of binary numbers thus defined. In the
preferred embodiment, date and time fields have sixteen bits.

Few connnands require meter-monitor information of
every infonnation category. Often connnands require no
more than the identification codes of a specific combined
medium program unit and of a specific combined medium
combining within said program unit.

Because the amount of infonnation in meter-monitor seg­
ments varies from connnand to connnand, in the preferred
embodiment more than one format exists at any given time for
meter-monitor segment information. For example, one meter­
monitor segment may contain origin of transmission, trans­
mission date and time, and program unit infonnation. A sec­
ond may contain program unit and combining identification
information. The first is transmitted in a fonnat of three spe­
cific fields. The second is transmitted in a different format. It
is even possible for different fonnats to exist for the same
meter-monitor field. For example, one instance of date and
time infonnation designates a particular day in a particular
one hundred year period. Another designates a particular hour
in a particular ninety day period.

Because the number of categories ofmeter-monitor infor­
mation varies from one connnand to the next, the length of
meter-monitor segments varies. Unlike execution segments
which, at any given time, all contain the same number of
information bits, the bit length of meter-monitor segments
varies. One segment may contain five fields, totaling 275 bits
in length. Another may contain two fields and 63 bits. A third
may contain three fields and 63 bits. Bit length is not neces­
sarily tied to the number of fields. And at any given time, a
number of different meter-monitor segment bit length alter­
natives exists.

In the preferred embodiment, each instance of a meter­
monitor segment includes a format field that contains infor-
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segment can transmit any information that a processor can
process. It can transmit compiled machine language code or
assembly language code or higher level language programs,
all ofwhich are well known in the art. Commands can execute
such program information and cause compiling prior to
execution.

A command with a "01" header is followed by an informa­
tion segment. But a command with an "01" header is not the
only instance of signal information that contains an informa­
tion segment. In the simplest preferred embodiment, a fourth
type of header is:

ll-an additional information segment transmission fol­
lowing a "01" header command and one or more infor­
mation segments which additional segment is addressed
to the same apparatus and invokes the same controlled
functions as said "01" command.

An instance ofsignal information with a" II" header contains
no execution segment or meter-monitor segment information.
Said instance is processed, in fashions described more fully
below, by subscriber station apparatus that receive said
instance as if said instance contained the execution segment
information ofthe last "0I" header command received at said
apparatus prior to the receipt of said instance.

In determining the composition ofsignal information in the
preferred embodiment, the present invention must take into
account the fact that most computer systems communicate
information in signal words that are of a constant binary

30 length that exceeds one bit. At present, most computer infor­
mation is communicated in so-called "bytes," each of which
consists of eight digital bits. Failure to recognize this fact
could result in incomplete signals and/or in erroneous pro-
cessing in signal information. For example, FIG. 2G shows a
command with a header, an execution segment, and a meter­
monitor segment, each of which is of particular bit length.
However, the command of FIG. 2G is only twenty-one bits
long. As FIG. 2G shows, said command constitutes two bytes
of eight bits each with five bits are left over. In a system that
communicates information only in words that are multiples of
eight, a signal whose information is represented in twenty-
one information bits is incomplete. To constitute a complete
communication, said signal must be transmitted in twenty­
four bits. To the command of FIG. 2G, three bits must be
added.

In the preferred embodiment, at the original transmission
station of any given signal transmission, particular bits are
added at the end ofany command that is not already a multiple
of the particular signal word bit length that applies in signal

50 processor system communications at the subscriber stations
to which said transmission is transmitted. (Hereinafter, said
bits are called "padding bits.") Padding bits communicate no
command information nor are padding bits part of any infor-
mation segment. The sole purpose ofpadding bits is to render
the information of any given SPAM command into a bit
length that is, by itself, complete for signal processor system
communication. Padding bits are added to command infor­
mation prior to the transmission of said information at said
station, and all subscriber station apparatus are prepro­
grammed to process padding bits. The particular number of
padding bits that are added to any given command is the
smallest number of bits required to render the bit length of
said command into a multiple of said signal word bit length.
FIG. 2H shows three padding bits added at the end of the
twenty-one command information bits of the command of
FIG. 2G. to render the information of said command into a
form that can be communicated in three eight-bit bytes.

mation that specifies the particular format ofthe meter-moni-
tor segment of said instance. Within said field is a particular
group of binary information bits (hereinafter, the "length
token") that identifies the number of bits in a meter-monitor
segment of said format. Each alternate length token has a
unique binary information code. The number of information
bits in each instance ofa length token is the smallest number
of bits capable of representing the binary value of the total
number of meter-monitor segment bit length alternatives.
And the unique code ofeach different alternative is within the 10

range of binary numbers thus defined.
In the preferred embodiment, each distinct meter-monitor

segment format (including each distinct field format) also has
a unique binary information code. In cases where a given
format is the only format that contains a given length token, 15

the unique code of said token is sufficient to identify said
format uniquely. For example, if a particular format is the
only format that is 197 binary bits long, information that said
format is 197 bits long is sufficient information to identify
said format uniquely. But two or more formats that contain the 20

same length token information require additional binary
information to distinguish them uniquely. Thus the number of
information bits in any given instance of a format field is the
total ofthe number ofbits in the length token plus the smallest
number ofbits capable ofrepresenting the number offormats 25

that share in common the one particular length token datum
that occurs most frequently in different formats. And the
format code of each distinct format is within the range of
binary numbers thus defined except that only length token
information exists in the bits of the length token.

FIG. 2F illustrates one instance of a meter-monitor seg­
ment (excluding bit information required for error detection
and correction). FIG. 2F shows three fields totaling thirty
sequential bits. The format field is transmitted first followed
by two fields ofnine and sixteen bits respectively, and the bits 35

of the length token are the first bits of said format field. The
SPAM system that uses said format field has capacity for no
more than eight alternate meter-monitor segment lengths and
thirty-two formats. A three bit length token can specify no
more than eight length alternatives, and a five bit format field 40

can specifY no more than thirty-two. Said SPAM system has
no fewer than five alternate lengths because four or fewer
length alternatives would be represented in a length token of
two or fewer bits. In said system, three or four formats share
in common the particular length token that occurs most fre- 45

quently in different formats. Two formats sharing the most
commonly shared length token datum would be specified in
one bit; five or more sharing said datum would be represented
in three or more bits. Accordingly, the format field ofFIG. 2F
must represent at least eight alternate formats.

In the preferred embodiment, the bits of the length token
are the first bits in each meter-monitor segment. In any given
command containing meter-monitor information, said bits
follow immediately after the last bit ofthe execution segment.
The remaining bits of the format field are included in each 55

meter-monitor segment in particular locations that lie within
the format of the shortest meter-monitor segment (excluding
bit information required for error detection and correction).
Thus if the shortest meter-monitor segment (including the
format field of said segment) is thirty two bits, the bits of the 60

format field in every instance of a meter-monitor segment lie
among the first thirty two bits of said segment.

Information segments follow commands and can be ofany
length. Program instruction sets, intermediate generation
sets, other computer program information, and data (all of 65

which are organized in a fashion or fashions well known in the
art) are transmitted in information segments. An information
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In the preferred embodiment, the information of each
information segment is composed and transmitted in a bit
length that is, itself, exactly a multiple ofthe particular signal
word bit length that applies in computer communications at
said subscriber stations. The information ofeach information
segment commences at the first information bit location ofthe
first signal word of said segment and ends at the last informa­
tion bit location of the last signal word. Each information
segments follow a command or "II" header. More precisely,
the first signal word of each information segment is the first 10

complete signal word that follows the last information bit of
said command or "II" header or the last padding bit follow­
ing said command or "II" header ifone or more padding bits
follow.

As one example, FIG. 21 shows the information ofFIG. 2E 15

organized in eight-bit bytes. While the information of the
execution segment in FIG. 21 follows immediately after the
header and the information of the meter-monitor segment
follows immediately after the execution segment, the infor­
mation of the information segment does not follow immedi- 20

ately after the meter-monitor segment. Rather three padding
bits are inserted following the command information of FIG.
21 to complete the signal word in which the last bit of com­
mand information occurs, and the information of the infor­
mation segment begins at the first bit ofthe first complete byte 25

following said meter-monitor segment.
The method of the preferred embodiment for composing

the information of SPAM signals has significant advantages.
In signal processing, speed of execution is often ofcritical

importance, and the preferred embodiment has significant 30

speed advantages. Most commands require the fastest pos­
sible processing. By minimizing the bit length of headers,
execution segments, and meter-monitor segments, the pre­
ferred embodiment provides compact information and con­
trol messages that are transmitted, detected, and executed, in 35

general, in the fastest possible fashion.
In signal processing, flexibility ofmessage structure is also

of critical importance. The single, unified system of the
present invention must have capacity for communicating to
many different apparatus messages that vary greatly in com- 40

plexity, length, and priority for speed ofprocessing. By pro­
viding first priority segment capacity-in the simplest pre­
ferred embodiment, execution segments-that is short, rigid
in format, and can communicate information to many differ­
ent addressed apparatus, the preferred embodiment provides 45

capacity to communicate a select number of high priority
control messages to many alternate apparatus in the fastest
possible time. By providing intermediate priority segment
capacity-in the simplest preferred embodiment, meter­
monitor segments-that is flexible in length, format, and 50

information content, the preferred embodiment provides
more flexible capacity to communicate control messages of
slightly lower priority. By providing lowest priority segment
capacity-in the simplest preferred embodiment, informa­
tion segments-that can contain any binary information and 55

be any length, the preferred embodiment provides complete
flexibility to communicate any message that can be repre­
sented in digital information to any apparatus at the lowest
processing priority. By transmitting message components in
their order of priority-in the simplest preferred embodi- 60

ment, headers and execution segments then meter-monitor
segments then information segments-the preferred embodi­
ment enables priority message instructions to affect sub­
scriber station operations in the fastest possible fashion. By
providing capacity for alternating the structure of individual 65

messages-here alternate header capacity-so that indi­
vidual control messages can be constituted only ofthe highest

30
priority information or high and intermediate priority infor­
mation or can be focused on the lowest priority, the preferred
embodiment provides additional valuable flexibility.

Speed and flexibility are essential considerations not only
in the composition of individual messages but also in the
composition of message streams. In this regard, the use of
"11" headers in the preferred embodiment brings valuable
benefits.

Often in the course of a combined medium presentation, a
series of control messages is transmitted each of which con­
tains an information segment, addresses the same apparatus
(for example, DRS microcomputers, 205), and causes said
apparatus to invoke the same controlled function or functions
(for example, "load and run the contents of the information
segment"). Often, interspersed in said series, are other control
messages that address said apparatus, contain no information
segments, and cause said apparatus to invoke other controlled
functions (for example, "commence the video overlay com­
bining designated in the meter-monitor segment"). By includ­
ing capacity whereby, without containing execution or meter­
monitor information, a given message can cause information
segment information to be processed at subscriber station
apparatus just as preceding information segment information
was processed, the present invention increases processing
efficiency. Because no execution or meter-monitor segment is
transmitted, more information segment information can be
transmitted in a given period oftime. Because no execution or
meter-monitor segment is received and processed at sub­
scriber stations, information segment information can be
received and processed faster.

In signal processing, efficiency in the control ofsubscriber
station apparatus is yet another factor of critical importance.
By composing lowest priority segment information-in the
simplest preferred embodiment, information of information
segments-to commence at a bit location that subscriber
station apparatus are preprogranlilled to define as the first
location of a signal word of the form that control said appa­
ratus in processing and to continue to a bit location that is the
last location ofa signal word of said form, the present inven­
tion communicates said information to said apparatus in a
form that can commence the control functions communicated
in said information immediately. Were information segment
information communicated in any form other than that ofthe
preferred embodiment-more specifically, were said infor­
mation to be in a length other than a whole number of signal
words or to commence immediately after the command or
header preceding said segment rather than at the first bit of a
signal word-subscriber station apparatus would need to pro­
cess said information into information of a form that could
control said apparatus before the information ofsaid segment
could commence the particular control functions communi­
cated in said information.

The Organization ofMessage Streams ... Messages, Cadence
Information, and End of File Signals

All of the information transmitted with a given header is
called a "message." Each header begins a message, and each
message begins with a header. More specifically, a message
consists of all the SPAM information, transmitted in a given
transmission, from the first bit of one header to the last bit
transmitted before the first bit of the next header.

A SPAM message is the modality whereby the original
transmission station that originates said message controls
specific addressed apparatus at subscriber stations. The infor­
mation ofany given SPAM transmission consists ofa series or
stream of sequentially transmitted SPAM messages.
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associated with an "00" header is one such message. Mes­
sages with "00" headers consist of header and execution
segment information that are, together, of said header+exec
constant length plus meter-monitor segment information that
contains length token information. By preprogramming sub­
scriber station apparatus with information for processing
length token information, the present invention enables said
apparatus to determine the particular information bit, follow-
ing any instance of a "00" header, that is the last bit of the
command of said header. Said bit is always the bit that is
located a particular quantity of bits after the first header bit
which quantity equals said header+exec constant minus one
plus the particular preprogrammed quantity that said appara­
tus associates, in a preprogrammed fashion described more
fully below, with the particular length token of said instance.
By locating said last bit, said apparatus can automatically
locate the next instance of header information in the fashion
described below.

For messages whose elements include lowest priority seg-
20 ment information, particular end of lowest priority segment

information is required to distinguish full message structure
and the location of the next header. In the simplest preferred
embodiment, each message associated with a "01" or a "II"
contains an information segment header and is one such mes­
sage. Information segments vary in length, and no internal
information of a command or information segment enables
subscriber station apparatus to determine the length of an
information segment. Thus distinctive end of file signals are
required to communicate the locations of the ends of infor­
mation segments to subscriber station apparatus. In the
present invention, each end offile signal is transmitted imme-
diately after the end ofan information segment; said signal is
part ofthe information ofthe message in which said segment
occurs; and said signal is located at the end of said message.
By preprogramming subscriber station apparatus to detect
and process end of file signals in a fashion described more
fully below, the present invention enables said apparatus to
determine not only the particular information bit, following
any instance ofa "01" or"II" header, that is the last bit ofthe
information segment of the message of said header but also
the particular information bit, following said header, that is
the last bit of said message. By locating said last bit of said
message, said apparatus can automatically locate the next
instance of header information in the fashion described
below.

At any given time, subscriber station apparatus are prepro­
grammed to process only one distinct signal as an end of file
signal. In order for said apparatus to distinguish an instance of
said signal from all other signal information, an end of file
signal must differ distinctly from all other information. Signal
information, especially information transmitted in an infor-
mation segment, can vary greatly in composition. Accord­
ingly, to be distinctive, an end of file signal must be long and
complex to detect.

An end of file signal consists of a particular sequence of
bits of binary information. In the preferred embodiment each
bit is identical to every other bit; that is, disregarding error
correction information, an end of file signal consists of a
sequence of "I" bits (eg. "11111111 ") or "0" bits (eg.
"00000000"). In the preferred embodiment, end offile signals
are composed of "I" bits rather than "0" bits. Zero is a value
that occurs frequently in data and in mathematics, and how­
ever many bits may occur in a binary data word that consists
ofa series of"O" bits, the numeric value of said word remains
zero. Numeric values that are represented in binary form by a
sequence of" I" bits, especially a sequence that is long, occur
in data and mathematics far less frequently than zero. Thus

Each instance of a header synchronizes all subscriber sta­
tion apparatus in the analysis of the internal structure of the
message that follows.

However, for the unified system ofthe present invention to
work, subscriber station apparatus must have capacity for
distinguishing more than the internal structure of individual
messages. Said apparatus must also have capacity for pro­
cessing streams of SPAM messages and distinguishing the
individual messages in said streams from one another. More
precisely, said apparatus must have capacity for processing 10

streams ofbinary information that consist only of"O" and" I"
bits and distinguishing which information, among said bits, is
header information.

Cadence information which consists of headers, certain
length tokens, and signals that are called "end of file signals" 15

enables subscriber station apparatus to distinguish each
instance of header information in any given message stream
and, hence, to distinguish the individual messages of said
stream. In the present invention, subscriber station apparatus
are preprogrammed to process cadence information.

SPAM messages are composed of elements-headers,
execution segments, meter-monitor segments, and informa­
tion segments-whose bit lengths vary. SPAM apparatus
determine the bit length ofsaid elements in different fashions,
and the particular fashion that applies to any given element 25

relates to the priority of said element for subscriber station
speed of processing. First priority segment information has
the highest priority for speedy processing and is of fixed
binary bit length. A SPAM header is one example of a first
priority segment. An execution segment is another example. 30

Intermediate priority segment information has lower priority,
varies in bit length, but contains internal length information.
A Meter-monitor segment is one example of an intermediate
priority segment. Lowest priority segment information has
the lowest priority, varies in length, and contains no internal 35

information for determining segment length. Each informa­
tion segment is an example of a lowest priority segment.

For a message that is constituted only of first priority seg­
ments, the information of the header is sufficient to distin­
guish not only the structure of the message but also the loca- 40

tion ofthe next header. In the simplest preferred embodiment,
a message with a "10" header is one example of a message
constituted only of first priority segments. Commands with
"10" headers consist of header information and execution
segment information. At any given time, all instances of 45

header information are of one constant length, and all
instances of execution segment information are of a second
constant length. Thus all "10" commands are, themselves, of
a particular header+exec constant length, said header+exec
constant being the sum of said one constant plus said second 50

constant. Because "10" messages have constant length and
header information always occurs at a specific location in
every instance of message information, by preprogramming
subscriber station apparatus with information ofsaid header+
exec constant, the unified system of the present invention 55

enables subscriber station apparatus to automatically identify
the last command information bit of " 10" messages. Said bit
is always the bit that is located a particular quantity of bits
after the first header bit which particular quantity equals said
header+exec constant minus one. Being able to locate said 60

last bit, said apparatus can automatically locate the next
instance of header information in a fashion described below.

For messages whose elements include intermediate prior-
ity segment information but no lowest priority segment infor­
mation, the information of said messages is also sufficient to 65

distinguish message structure and the location of the next
header. In the simplest preferred embodiment, each message
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the preferred composition bit is "I" because the chance of
data being joined in a given signal in such a way that two or
more instance of infonnation combine inadvertently and cre­
ate the appearance of an end of file signal is far smaller if the
preferred bit is "I" than ifit is "0". (Hereinafter, the preferred
binary end of file signal composition bit, "I", is called an
"EOFS bit," and for reasons that are explained below, the
alternate binary bit, "0", is called a "MOVE bit.")

In the preferred embodiment, the length of said sequence
(disregarding error correction information) is the minimum
reasonable length necessary to distinguish said sequence
from all other sequences oftransmitted signal infonnation of
said length. In the preferred embodiment, the number ofbits
in said sequence is greater than the number ofinformation bits
in the data words that subscriber station computers use to
process data. At present, most computers are so-called
"thirty-two bit machines" that process infonnation in four­
byte data words, and some high precision microprocessors
such as the 8087 mathematics coprocessor distributed by the
Intel Corporation ofSanta Clara, Calif., U.S.A. process infor­
mation internally in eighty bit registers which means that they
process in lO-byte data words. Thus said sequence may be
greater than eighty bits long and is probably greater than
thirty-two bits. Also in the preferred embodiment, said
sequence uses the full information capacity of the signal
words used to communicate said sequence at subscriber sta­
tions. In computer systems that communicate infonnation in
eight-bit bytes, forty bits is the number ofbits in the sequence
next larger than thirty-two bits that uses the full communica­
tion capacity ofthe signal words in which it is communicated,
and eighty-eight is the number of bits in the sequence next
larger than eighty bits. In the preferred embodiment, at any
given time alternate end of file signal lengths exist. One
potential end of file signal length can be forty (40) bits which
is five bytes ofEOFS bits. Another can be eighty-eight (88)
bits which is eleven bytes of EOFS bits. Which end of file
signal is used for any given transmission depends on the
nature of the infonnation of the transmission in which said
signal occurs and the apparatus to which said transmission is
transmitted.

Being the minimum "reasonable" length means that an
instance of said sequence may actually be generated, in the
system of the preferred embodiment, which instance is gen­
erated as infonnation of a command or an information seg­
ment rather than an end of file signa1. Were the information of
said instance to be embedded in a SPAM transmission of said
system and transmitted, said instance would cause errone­
ously processing at subscriber station apparatus by causing
itself to be detected as an end of file signal and infonnation
transmitted subsequent to said instance to be interpreted as a
new SPAM message. To prevent such erroneous processing,
in the preferred embodiment, after the initial generation of
any given instance of SPAM message infonnation (not
including end of file signal infonnation) and before the
embedding and transmitting of said instance, said infonna­
tion is transmitted through an apparatus, called an "EOFS
valve," that detects end of file signals and is described below.
If said valve detects in said information particular infonna­
tion that constitutes an end of file signal, before being embed­
ded and transmitted, the binary information ofsaid instance is
rewritten, in a fashion well known in the art that may be
manual, to cause substantively the same infonnation process­
ing at subscriber stations without containing an instance of
information that is identical to the infonnation of an end of
file signa1. (Hereinafter, such pre-transmission processing of
a message is called a "pre-transmission evaluation.")

FIG. 21 shows a series ofconnected rectangles and depicts
one instance of a stream of SPAM messages. Each rectangle
represents one signal word of binary information. FIG. 21
shows a series ofthree messages. Each message is composed
in a whole number ofsignal words. The first message consists
ofa command followed by padding bits followed by an infor­
mation segment followed by an end offile signa1. The fonn of
the command, padding bits, and the first infonnation segment
bits ofsaid message is identical to the fonn ofthe infonnation

10 of FIG. 2E, given eight-bit bytes as the signal words of FIG.
21. The second message consists of a command followed by
padding bits. The form of said second message is identical to
the form ofthe infonnation of FIG. 2H, given eight-bit bytes
as the signal words of FIG. 21. The third message consists of

15 a command alone. The form ofsaid third message is identical
to the fonn ofthe infonnation ofFIG. 2J, given eight-bit bytes
as the signal words of FIG. 21. FIG. 2J shows a message that
is composed just of a "10" header and an execution segment.
Said execution segment contains the same number of binary

20 bits that the executions segments ofFIGS. 2E and 2H contain.
Said header and execution segment ofFIG. 2J fill one byte of
binary infonnation precisely, and given the signal word ofan
eight-bit byte, no padding bits are required in the message of
FIG. 2J. FIG. 2H does not show an instance ofa message that

25 starts with a "1 1" header. Wereitto do so, saidmessagewould
be comprised of said header followed by six padding bits,
given eight-bit bytes as the signal words of FIG. 21, followed
by an information segment, like the infonnation segment of
the first message ofFIG. 2H, followed by an end offile signal,

30 like the end of file signal of said first message.
As FIG. 21 shows, in any given SPAM transmission, no

binary information separates the binary information of one
SPAM message from the next message. As soon as the infor­
mation of one SPAM message ends (including all error cor-

35 rection infonnation associated with said infonnation), the
next received binary information is infonnation of the next
message. Because the first information bits (as distinct from
error correction bits) of any given SPAM message constitute
the header infonnation of said message, subscriber station

40 apparatus locate the next instance ofheader information after
any given message by locating the last information bit of the
last signal word ofsaid message. Automatically the first infor­
mation bits that follow said last bit and total in number the
particular number ofbits in an instance ofheader infonnation

45 constitute the next instance of header infonnation.
Subscriber station apparatus locate the last infonnation bit

of any given SPAM message in one of two fashions. One
fashion applies to messages that do not end with end of file
signals. The other applies to messages that do. The header

50 information of any given message determines which fashion
applies for said message.

Messages that are constituted only offirst priority segment
elements and messages whose elements include intermediate
priority segment infonnation but no lowest priority segment

55 information do not end with end of file signals. In the pre­
ferred embodiment, the header information of any given one
of said messages cause subscriber station apparatus to
execute particular preprogrammed locate-Iast-message-bit
instructions at a particular time. In the simplest preferred

60 embodiment, such messages begin with "10" or "00" headers.
Receiving any given instance of said header infonnation

causes subscriber stations processing message information of
said instance to execute said locate-Iast-message-bit instruc­
tions after locating the last segment information bit of said

65 instance and upon completing the processing of the segment
information of said instance. (The fashions whereby sub­
scriber station apparatus locate the last command infonnation




