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Zone 102, Map 1Normal Image
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Zone 102, Map 2Normal Image
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Zone 102, Map 3Mirror Image
 20h 00m 20h 06m 20h 12m 20h 18m
 +35°
 00'
 +36°
 00'
 +37°
 00'
 +38°
 00'
 Crescent Nebula
 Scheiner 743
 STF 2609
 Scheiner 770
 STF 2610
 OS 394
 Bur 1289Scheiner 786
 Webb 9
 Espin 202
 h1470
 Scheiner 830
 STF 2624
 A 1413
 27 CygEspin 86Scheiner 849
 Bur 440
 NGC 6871Espin 25Sh 316
 Basel 6
 NGC 6874 h606
 Scheiner 903
 Espin 203
 Scheiner 928
 Scheiner 917Biurakan 2
 STF 2639
 Espin 87
 OSS 399
 Scheiner 962
 h1490NGC 6883
 A 281
 OS 401
 NGC 6888
 Scheiner 1000
 Ball 46
 A. G. 249
 Hough 120
 A G 250
 Scheiner 1023 Scheiner 1028
 Scheiner 1031
 Espin 244Espin 204
 29 Cyg29 CygBall 48
 Bur 442
 Scheiner 1047
 IC 4996
 Scheiner 1059Scheiner 1081
 A. G. 253
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 8
                        

Zone 102, Map 4Normal Image
 20h 18m 20h 24m 20h 30m 20h 36m 20h 42m
 +42°
 00'
 +43°
 00'
 +44°
 00'
 +45°
 00'
 Cygnus
 Fox 252
 Espin 1674
 h1503
 h1505
 OSS 207
 A 289
 Collinder 421
 NGC 6914
 A 291
 Argelander 92A 293
 A. G. 407
 h1530
 h1539
 Espin 667
 STF 2719 rej
 Espin 1445
 Espin 2699
 Espin 1449
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 9
                        

Zone 102, Map 4Mirror Image
 20h 18m 20h 24m 20h 30m 20h 36m 20h 42m
 +42°
 00'
 +43°
 00'
 +44°
 00'
 +45°
 00'
 Cygnus
 Fox 252
 Espin 1674
 h1503
 h1505
 OSS 207
 A 289
 Collinder 421
 NGC 6914
 A 291
 Argelander 92A 293
 A. G. 407
 h1530
 h1539
 Espin 667
 STF 2719 rej
 Espin 1445
 Espin 2699
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 10
                        

Zone 102, Map 5Normal Image
 20h 18m 20h 24m 20h 30m 20h 36m 20h 42m
 +39°
 00'
 +40°
 00'
 +41°
 00'
 γ Sadr
 M29
 Bur 661
 Espin 1674
 STF 2666Collinder 419
 h2951
 OSS 205
 STF 2668
 Berkeley 86Scheiner 1088
 Gamma Cyg
 Scheiner 1103
 Collinder 421
 NGC 6910
 OSS 206
 NGC 6913Bpm 209
 Scheiner 1116
 Argelander 92
 Dembowski 22
 A 293
 h1523
 h1525
 Scheiner 1136
 STF 2691
 h1530
 h1539
 h609
 Scheiner 1160
 A. G. 409
 STF 2708
 OS 410
 h612
 Milburn 23
 Scheiner 1230
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 11
                        

Zone 102, Map 5Mirror Image
 20h 18m 20h 24m 20h 30m 20h 36m 20h 42m
 +39°
 00'
 +40°
 00'
 +41°
 00'
 γ Sadr
 M29
 Bur 661
 STF 2663
 Espin 1674
 STF 2666 Collinder 419
 h2951
 OSS 205
 STF 2668
 Berkeley 86Scheiner 1088
 Gamma Cyg
 Scheiner 1103
 Collinder 421
 NGC 6910
 OSS 206
 NGC 6913Bpm 209
 Scheiner 1116
 Argelander 92
 Dembowski 22
 A 293
 h1523
 h1525
 Scheiner 1136
 STF 2691
 h1530
 h1539
 h609
 Scheiner 1160
 A. G. 409
 STF 2708
 OS 410
 h612
 Milburn 23
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 12
                        

Zone 102, Map 6Normal Image
 20h 18m 20h 24m 20h 30m 20h 36m 20h 42m
 +35°
 00'
 +36°
 00'
 +37°
 00'
 +38°
 00'
 IC 4996
 Scheiner 1081
 A. G. 253
 h1506
 Scheiner 1116
 Bur 432Scheiner 1125
 Weisse 35
 STF 2691
 44 Cyg
 Scheiner 1142
 h1526Scheiner 115247 Cyg
 Scheiner 1184
 STF 2702
 Scheiner 1224
 Espin 2195
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 13
                        

Zone 102, Map 6Mirror Image
 20h 18m 20h 24m 20h 30m 20h 36m 20h 42m
 +35°
 00'
 +36°
 00'
 +37°
 00'
 +38°
 00'
 IC 4996
 Scheiner 1059Scheiner 1081
 A. G. 253
 h1506
 Scheiner 1116
 Bur 432
 Scheiner 1125
 Weisse 35
 STF 2691
 44 Cyg
 Scheiner 1142
 h1526Scheiner 1152 47 Cyg
 Scheiner 1184
 STF 2702
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 14
                        

Zone 102, Map 7Normal Image
 20h 36m 20h 42m 20h 48m 20h 54m 21h 00m
 +42°
 00'
 +43°
 00'
 +44°
 00'
 +45°
 00'
 North American Nebula Pelican Nebula
 Cygnus
 Espin 667
 STF 2719 rej
 Espin 1445
 Espin 2699
 Espin 1449
 Espin 2701
 OS 414
 56 Cyg
 IC 5067 / 70
 OS 416
 NGC 6989OS 422
 Hipparcos 2979
 NGC 6997
 OS 423
 Espin 675
 NGC 6996
 Engelmann 77
 NGC 7000
 Ball 53
 Collinder 428
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 15
                        

Zone 102, Map 7Mirror Image
 20h 36m 20h 42m 20h 48m 20h 54m 21h 00m
 +42°
 00'
 +43°
 00'
 +44°
 00'
 +45°
 00'
 ξ
 North American NebulaPelican Nebula
 Cygnus
 Espin 667
 STF 2719 rej
 Espin 1445
 Espin 2699
 Espin 1449
 Espin 2701
 OS 414
 56 Cyg
 IC 5067 / 70
 OS 416
 NGC 6989
 OS 422Hipparcos 2979
 NGC 6997
 OS 423
 Espin 675NGC 6996
 Engelmann 77
 NGC 7000
 Ball 53
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 16
                        

Zone 102, Map 8Normal Image
 20h 42m 20h 48m 20h 54m 21h 00m
 +39°
 00'
 +40°
 00'
 +41°
 00'ν
 STF 2708
 OS 410
 h612
 Milburn 23
 Scheiner 1230
 STF 2731
 Ali 952
 h1582
 OS 420
 Nu Cyg
 Ball 53
 Scheiner 1363
 H IV 113STF 2748 rej
 STF 2746
 Berkeley 54
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 17
                        

Zone 102, Map 8Mirror Image
 20h 42m 20h 48m 20h 54m 21h 00m
 +39°
 00'
 +40°
 00'
 +41°
 00'ν
 STF 2708
 OS 410
 h612
 Milburn 23
 Scheiner 1230
 STF 2731
 Ali 952
 h1582
 OS 420
 Nu Cyg
 Ball 53
 Scheiner 1363
 H IV 113
 STF 2746
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 18
                        

Zone 102, Map 9Normal Image
 20h 42m 20h 48m 20h 54m 21h 00m
 +35°
 00'
 +36°
 00'
 +37°
 00'
 +38°
 00'
 λScheiner 1224
 Espin 2195
 Lambda Cyg
 Espin 2196
 Scheiner 1268Scheiner 1282
 Scheiner 1276
 h1586
 Hough 145
 Scheiner 1297
 Scheiner 1298
 OS 419
 Scheiner 1360
 STF 2747
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 19
                        

Zone 102, Map 9Mirror Image
 20h 42m 20h 48m 20h 54m 21h 00m
 +35°
 00'
 +36°
 00'
 +37°
 00'
 +38°
 00'
 λ
 Scheiner 1184
 Scheiner 1224
 Espin 2195
 Lambda Cyg
 Espin 2196
 Scheiner 1268Scheiner 1282
 Scheiner 1276
 h1586
 Hough 145
 Scheiner 1297
 Scheiner 1298
 OS 419
 Scheiner 1360
 STF 2747
 Sky charts generated by TheSky Software; used by permission of Software Bisque Inc.

Page 20
                        

- 1 -
 Zone 102
 Index
 1 Reference Star, 126 Double Stars, 1 Supernova Remnant, 1 Planetary Nebula, 3 Diffuse Nebulae, 17 Open Clusters
 Flamsteed
 27 Cyg.................................................. 33 29 Cyg.................................................. 38 44 Cyg.................................................. 74 47 Cyg.................................................. 70 56 Cyg.................................................. 78 A
 A 1413 ................................................. 27 A 1416 ................................................. 15 A 289 ................................................... 50 A 291 ................................................... 51 A 293 ................................................... 55 A. G. 253 ............................................. 32 A. G. 407 ............................................. 50 A. G. 409 ............................................. 57 Ali 952 ................................................. 84 Argelander 92 ...................................... 52 B
 Ball 46.................................................. 36 Ball 47.................................................. 12 Ball 48.................................................. 39 Ball 53.................................................. 87 Basel 6 ................................................. 23 Berkeley 86.......................................... 22 Biurakan 2............................................ 47 Bpm 209 .............................................. 59 Bur 1289 .............................................. 43 Bur 1480 .............................................. 18
 Bur 432 ................................................ 72 Bur 440 ................................................ 25 Bur 442 ................................................ 27 Bur 660 .................................................. 6 Bur 661 ................................................ 19 C
 Collinder 419 ....................................... 20 D
 Dembowski 22 ..................................... 62 Dolidze-Dzimselejsvili 10 ................... 21 Dolidze-Dzimselejsvili 36 ..................... 9 E
 Engelmann 77 ...................................... 77 Espin 1445 ........................................... 54 Espin 1449 ........................................... 76 Espin 1674 ........................................... 13 Espin 202 ............................................. 33 Espin 203 ............................................. 30 Espin 204 ............................................. 37 Espin 2047 ........................................... 16 Espin 2195 ........................................... 89 Espin 2196 ........................................... 92 Espin 244 ............................................. 37 Espin 25 ............................................... 34 Espin 2699 ........................................... 76 Espin 2701 ........................................... 77 Espin 667 ............................................. 53 Espin 675 ............................................. 79

Page 21
                        

Zone 102
 - 2 -
 Espin 86 ............................................... 28 Espin 87 ............................................... 30 F
 Fox 252 .................................................. 4 G
 Gamma Cyg......................................... 64 H
 h1468 ................................................... 11 h1470 ................................................... 11 h1472 ..................................................... 4 h1490 ................................................... 42 h1503 ..................................................... 5 h1505 ................................................... 53 h1506 ................................................... 72 h1523 ................................................... 56 h1525 ................................................... 60 h1526 ................................................... 69 h1530 ................................................... 51 h1539 ................................................... 60 h1582 ................................................... 85 h1586 ................................................... 92 h2951 ................................................... 12 h606 ..................................................... 29 h609 ..................................................... 57 h612 ..................................................... 84 Hough 145 ........................................... 88 I
 IC 1311 ................................................ 22 IC 4996 ................................................ 47 IC 5067 / 70 ......................................... 82 L
 Lambda Cyg ........................................ 93 M
 Milburn 23 ........................................... 61 N
 NGC 6866.............................................. 8 NGC 6871............................................ 44 NGC 6874............................................ 48
 NGC 6883 ............................................ 46 NGC 6888 ............................................ 23 NGC 6910 ............................................ 65 NGC 6913 ............................................ 66 NGC 6996 ............................................ 80 NGC 6997 ............................................ 79 NGC 7000 ............................................ 81 Nu Cyg................................................. 83 O
 OS 394 ................................................. 24 OS 401 ................................................. 16 OS 410 ................................................. 63 OS 414 ................................................. 75 OS 416 ................................................. 75 OS 419 ................................................. 94 OS 420 ................................................. 87 OS 423 ................................................. 78 OSS 196 ............................................... 14 OSS 205 ............................................... 14 OSS 206 ............................................... 56 OSS 207 ............................................... 54 OSS 399 ............................................... 44 P
 PK 79+ 5.1 ........................................... 10 S
 Scheiner 1000 ...................................... 36 Scheiner 1023 ...................................... 31 Scheiner 1028 ...................................... 31 Scheiner 1031 ...................................... 43 Scheiner 1059 ...................................... 39 Scheiner 1081 ...................................... 39 Scheiner 1088 ...................................... 20 Scheiner 1103 ...................................... 58 Scheiner 1116 ...................................... 59 Scheiner 1125 ...................................... 73 Scheiner 1136 ...................................... 61 Scheiner 1142 ...................................... 69 Scheiner 1152 ...................................... 70 Scheiner 1160 ...................................... 63 Scheiner 1184 ...................................... 71 Scheiner 1224 ...................................... 89

Page 22
                        

Zone 102
 - 3 -
 Scheiner 1230 ...................................... 86 Scheiner 1268 ...................................... 90 Scheiner 1276 ...................................... 90 Scheiner 1282 ...................................... 90 Scheiner 1297 ...................................... 91 Scheiner 1298 ...................................... 91 Scheiner 786 ........................................ 32 Scheiner 830 ........................................ 29 Scheiner 849 ........................................ 42 Scheiner 903 ........................................ 41 Scheiner 917 ........................................ 35 Scheiner 928 ........................................ 41 Scheiner 962 ........................................ 35 Sh 316 .................................................. 28 STF 2624 ............................................. 40 STF 2639 ............................................. 26
 STF 2657................................................ 7 STF 2659................................................ 5 STF 2663.............................................. 15 STF 2666.............................................. 17 STF 2668.............................................. 17 STF 2691.............................................. 68 STF 2702.............................................. 71 STF 2708.............................................. 83 STF 2719 rej ........................................ 52 STF 2731.............................................. 86 Stone 50 ............................................... 18 W
 Webb 9................................................. 24 Weisse 35............................................. 68

Page 23
                        

Zone 102
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 Zone 102, Map 1
 Double Stars
 Easy Fox 252 Rating: 3 E SAO 49418 Position: 2017+4337 Magnitude Separation PA Year Spectra Colors A 8.68 — — — F8 W B 9.98 18.5 + 246 = 1984 W Notes:
 1892: 18.2 @ 246. 4 measurements. Observations:
 C11 at 115x. This pair is the right angle of a 45/45/90 right triangle. Scale model (in which the Sun is the size of a baseball): Diameter: A = 15.6 inches. Separation: AB = 23.7 miles.
 Distance (LY): 820 Total luminosity (Suns): 23 h1472 Rating: 4 E Position: 2004+4359 Magnitude Separation PA Year Spectra Colors A 10.88 — — — W B 10.75 16.0 + 222 = 1908 W Notes:
 1892: 15.2 @ 222. 7 measurements.
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 Observations: C8 at 104x. It lies 3 min S of the open cluster NGC 6866.
 Distance (LY): 164 Total luminosity (Suns): 0.2
 h1503 Rating: 5 E SAO 49460 Position: 2019+4227 Magnitude Separation PA Year Spectra Colors A 9.81 — — — A5 Y B 10.69 16.6 + 74 - 1991 O Notes:
 1892: 15.9 @ 77. 7 measurements. Observations:
 C8 at 104x. Moderately rich field.
 Moderate STF 2659 Rating: 4 M A 2095 (B, F); Fox 39 (E); ADS 13611; HD 192911; SAO 49388 Position: 2016+4339 Magnitude Separation PA Year Spectra Colors A 8.61 — — — F5 W B 10.82 3.1 + 315 - 1991 W C 9.53 19.6 - 253 + 1991 W D 12.80 W E. 13.50 No CD 1.2 - 128 - 1954 W CE 6.7 + 51 - 1965 ? Notes:
 AB 1831: 2.9 @ 318. 27 measurements. AC 1831: 20.2 @ 253. 21 measurements. CD 1915: 1.3 @ 134. 4 measurements.
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Zone 102
 - 6 -
 CE 1915: 4.9 @ 64. 10 measurements. A has an 8.9m companion (discovered in 1909) at 0.2 @ 149. An orbit has been
 calculated. Too close 1933, 1948, 1954, 1960, 1962-1974. Variability of one component has been suspected. Observations:
 C11 at 339x. E was very difficult. Scale model (in which the Sun is the size of a baseball): Diameter: A = 13.5 inches. Separation: AB = 3.96 miles; AC = 25.0 miles; CD = 1.53 miles; CE = 8.56 miles.
 Distance (LY): 820 Total luminosity (Suns): 45 Bur 660 Rating: 5 M Fox; ADS 13555; HD 192535; SAO 49336 Position: 2014+4323 Magnitude Separation PA Year Spectra Colors A 6.13 — — — K4 III Y B 12.60 9.1 - 319 + 1958 ? C 12.45 57.3 190 1913 ? D 12.90 30.0 278 1914 ? Notes:
 AB 1878: 9.4 @ 318. 8 measurements. AC and AD, 1 measurement. The primary is an infra-red source.
 Observations:
 C8 at 83x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 53.4 inches. Separation: AB = 10.5 miles; AC = 66.1 miles; AD = 34.6 miles.
 Distance (LY): 740 Total luminosity (Suns): 162.695
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 Difficult STF 2657 Rating: 3 D OS 403 (B); ADS 13572; HD 192659; SAO 49345 Position: 2014+4206 Magnitude Separation PA Year Spectra Colors A 7.32 — — — B8 IV W B 7.71 0.9 + 170 + 1998 B C 10.23 11.5 - 33 - 1991 W Notes:
 AB 1843: 0.6 @ 168. 89 measurements. AC 1848: 11.6 @ 34. 28 measurements.
 Observations:
 C8 at 83x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 12.3 inches. Separation: AB = 1.68 miles; AC = 21.5 miles.
 Distance (LY): 1,200 Total luminosity (Suns): 315
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 Deep Sky Objects
 Easy NGC 6866 Rating: 2 E Other Names: Melotte 229; Collinder 412; Raab 143; H VII 59 Astronomical League Program: Herschel 400 Club Position: 2004+4400 Type: Oc Class: II 2r Magnitude: 8.0 Dimensions: 6' Cluster population: 80 Notes:
 It is 377 million years old, with the earliest classes being A2. 129 stars are known to be members, and it lies 27,000 light years from the galactic center and 500 light years above its plane.
 The brightest star is 10.7m. Observations:
 C8 at 65x. Rich and elongated. Use medium powers. Geoff Chester has a colorful description for the appearance of this cluster: it "looks like a wine goblet." The cluster definitely has two main clumps to it, one N and the other S. Barbara Wilson says the N clump looks like Aquila.
 C11 at 115x. Very rich, tight little group. Pentagon shape. 32 stars were counted. Model (where the Sun is a baseball):
 Its diameter would be 2,190 miles and its stars 254 miles apart.
 Distance (LY): 4,730 Luminosity (suns): 1,100 See the sketch on the next page.
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 Dolidze 36 Rating: 3 E Position: 2003+4206 Type: Oc Class: IV 1 p Magnitude: 10.0 Dimensions: 14' Observations:
 C11 at 98x. Basically box-shaped main body with several outliers. The brightest star is 9.5m. I counted 22 stars. Distance (LY): 2,900
 NGC 6866Open cluster (II 2 r, 80 stars) Observed with C8 on 8/23/92
 Magnification: 104x
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 Difficult PK 79+ 5.1 Rating: 5 D Other Names: M4-17 Position: 2009+4344 Type: Pn Class: 4(2) Magnitude: 12.3 Dimensions: 23'' x 21'' Observations:
 C8 at 104x. It is an extremely faint oval patch. Not much to see. Distance (LY): 6,800 Total luminosity (Suns): 43
 Zone 102, Map 2
 Double Stars
 Easy
 h1468 Rating: 3 E ADS 13271; HD 190046; SAO 49094 Position: 2001+4018 Magnitude Separation PA Year Spectra Colors A 7.87 — — — A0 yW B 10.74 12.0 - 283 + 1997 O? Notes:
 1866: 12.4 @ 278. 9 measurements. May be optical because Hipparcos gives different distances (4,200 and 5,930 light
 years).
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 Observations: C8 at 104x. It lies at the obtuse angle of a triangle made up of 8m, 9m and 10m stars. Very, very rich field.
 h1470 Rating: 3 E ADS 13318; HD 190466; SAO 69335 Position: 2004+3819 Magnitude Separation PA Year Spectra Colors A 7.15 — — — M O B 9.57 29.1 + 340 + 1991 R Notes:
 1892: 28.4 @ 336. 19 measurements. The stars have different proper motions.
 Observations:
 C8 at 83x. Very rich field. Webb saw them as rY and G. Secchi saw them as R and B!! and called them "colori
 superbi." Scale model (in which the Sun is the size of a baseball): Diameter: A = 51.4 inches. Separation: AB = 45.0 miles.
 Distance (LY): 990 Total luminosity (Suns): 111 Ball 47 Rating: 3 E RS Cyg; HD 192443; SAO 69636 Position: 2013+3844 Magnitude Separation PA Year Spectra Colors A 7.61 — — — CII R!! B 7.08 132 = 174 - 1991 yW C 9.28 154.8 +!? 106 = 1951 Y Notes:
 AB 1879: 132 @ 355. 4 measurements.
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 AC 1878: 56 @ 106. 4 measurements. One of the AC measures of separation is suspicious.
 A is a semiregular variable. This system may be optical as Hipparcos shows different distances (1,800 light years
 to A, 2,790 to B). Observations:
 C11 at 115x. The primary looks like a drop of blood! h2951 Rating: 3 E ADS 13659; HD 193247; SAO 69777 Position: 2018+3956 Magnitude Separation PA Year Spectra Colors A 8.75 — — — A2 V W B 9.54 10.8 - 125 - 1991 W Notes:
 1830: 12.0 @ 126. 22 measurements. Observations:
 C11 at 115x. Nice bright field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 8.40 inches. Separation: AB = 7.43 miles.
 Distance (LY): 441 Total luminosity (Suns): 7.13 Espin 1674 Rating: 3 E ADS 13669; HD 228827 Position: 2018+4122 Magnitude Separation PA Year Spectra Colors A 9.64 — — — B0 W B 10.27 4.9 - 125 + 1991 W
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 Notes: 1892: 5.0 @ 122. 4 measurements.
 Observations:
 C11 at 115x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 0.80 inches. Separation: AB = 1.91 miles.
 Distance (LY): 251 Total luminosity (Suns): 1.09 OSS 205 Rating: 3 E HD 193633; SAO 49476 Position: 2020+4108 Magnitude Separation PA Year Spectra Colors A 7.18 — — — B9 IV bW B 8.92 45.1 - 320 + 1997 B Notes:
 1875: 45.5 @ 319. 16 measurements. Hipparcos/Tycho data show different distances for these stars (16,300 and 238 light
 years); they may be optical. Observations:
 C8 at 83x. Rich field. OSS 196 Rating: 4 E HD 190130; SAO 49106 Position: 2002+4052 Magnitude Separation PA Year Spectra Colors A 7.34 — — — A0 W B 9.16 53.5 - 169 + 1998 O C 12.00 138.6 133 1922 W
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 Notes: AB 1873: 55.7 @ 167. 18 measurements. The stars have a small difference in
 proper motion. AC 1 measurement.
 Observations:
 C8 at 104x. Faint but very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 5.86 inches. Separation: AB = 128 miles; AC = 330 miles.
 Distance (LY): 1,530 Total luminosity (Suns): 242
 STF 2663 Rating: 4 E ADS 13636; HD 193063; SAO 69749 Position: 2017+3941 Magnitude Separation PA Year Spectra Colors A 7.72 — — — A0 II W B 8.29 5.4 + 322 - 1997 pO Notes:
 1831: 5.3 @ 325. 32 measurements. Observations:
 C8 at 83x. Extremely rich field to the WSW. Scale model (in which the Sun is the size of a baseball): Diameter: A = 51.0 inches. Separation: AB = 9.43 miles.
 Distance (LY): 1,120 Total luminosity (Suns): 136
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Zone 102
 - 15 -
 A 1416 Rating: 5 E ADS 13408 Position: 2008+3837 Magnitude Separation PA Year Spectra Colors A 8.31 — — — A0 V yW B 10.79 4.5 - 41 - 1991 ? Notes:
 1906: 4.7 @ 42. 7 measurements. Observations:
 C8 at 206x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 9.00 inches. Separation: AB = 1,901 feet.
 Distance (LY): 52 Total luminosity (Suns): 0.110
 Espin 2047 Rating: 5 E ADS 13579; HD 228519; SAO 69683 Position: 2015+3855 Magnitude Separation PA Year Spectra Colors A 9.44 — — — B0.5 III W B 10.26 34.7 + 176 + 1984 ? Notes:
 1923: 32.1 @ 175. 3 measurements. There are two more very faint comes.
 Observations:
 C8 at 104x. Note the dR!! star (9.1m) just NW. Very, very rich field.
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Zone 102
 - 16 -
 Moderate OS 401 Rating: 3 M ADS 13515; HD 192182; SAO 69597 Position: 2012+3827 Magnitude Separation PA Year Spectra Colors A 7.21 — — — G5 III Y B 10.47 12.9 - 62 + 1929 ? Notes:
 1847: 14.2 @ 57. 8 measurements. May be optical because Hipparcos gives different distances (530 and 63 light years).
 Observations:
 C8 at 83x. It lies in the supernova remnant NGC 6888. STF 2666 Rating: 3 M ADS 13672; HD 193322; SAO 49438 Position: 2018+4044 Magnitude Separation PA Year Spectra Colors A 5.83 — — — O9 V W B 8.10 2.7 = 245 + 1998 B7 V ? C 11.11 34.8 + 207 - 1959 ? D 10.40 49.8 + 182 = 1894 No Notes:
 AB 1831: 2.7 @ 242. 54 measurements. The proper motion is small. AC 1887: 33.7 @ 209. 4 measurements. AD 1887: 49.4 @ 182. 2 measurements.
 Observations:
 C8 at 83x. Webb saw them as W and B. It lies in the cluster Collinder 419, which makes for a very rich field.
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Zone 102
 - 17 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 24.0 inches; B = 10.8 inches. Separation: AB = 6.53 miles; AC = 84.1 miles; AD = 120 miles.
 Distance (LY): 1,550 Total luminosity (Suns): 1,091 STF 2668 Rating: 3 M ADS 13728; HD 193702; SAO 69856 Position: 2020+3924 Magnitude Separation PA Year Spectra Colors A 6.63 — — — A1 V W B 8.50 3.5 + 283 - 1996 F6 V O Notes:
 1831: 3.3 @ 294. 45 measurements. Aitken split A into 7m and 9m stars, 0.2 @ 112 (1906). The orbit takes 69.86 years,
 with a semi-major axis of 0.21" and direct motion.. Observations:
 C8 at 206x. Webb saw them as Y and W. Wonderful field! Scale model (in which the Sun is the size of a baseball): Diameter: A = 8.70 inches; B = 14.1 inches. Separation: AB = 1.93 miles.
 Distance (LY): 355 Total luminosity (Suns): 35 Bur 1480 Rating: 5 M ADS 13351; HD 227557; SAO 69379 Position: 2005+3857 Magnitude Separation PA Year Spectra Colors A 9.23 — — — A3 W B 11.50 8.3 - 334 - 1929 O Notes:
 1895: 8.4 @ 335. 4 measurements.
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Zone 102
 - 18 -
 Observations:
 C11 at 115x. Stone 50 Rating: 5 M Position: 2006+4018 Magnitude Separation PA Year Spectra Colors A 10.10 — — — A2 W B 11.10 6.3 170 1879 W Notes:
 1 measurement. Observations:
 C8 at 104x. Very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.93 inches. Separation: AB = 3,274 feet.
 Distance (LY): 64 Total luminosity (Suns): 0.04
 Difficult Bur 661 Rating: 5 D ADS 13640; HD 193092; SAO 49410 Position: 2017+4022 Magnitude Separation PA Year Spectra Colors A 5.27 — — — K5 III Y! B 11.80 12.6 = 66 - 1958 ? C 12.60 111.7 218 1912 ? Notes:
 AB 1878: 12.6 @ 67. 11 measurements. The primary is an infra-red source. AC 1 measurement.
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Zone 102
 - 19 -
 Observations: C8 at 83x. Star C was extremely difficult, and B was never seen in the glare.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 54.3 inches. Separation: AB = 19.6 miles; AC = 174 miles.
 Distance (LY): 1,000 Total luminosity (Suns): 501.71 Deep Sky Objects
 Easy
 Collinder 419 Rating: 2 E Position: 2018+4043 Type: Oc Class: IV 2p Magnitude: 5.4 Dimensions: 4' Cluster population: 14 Observations:
 C8 at 37x. Very nice! A 12m chain of 5 stars dominates the center. STF 2666 is a member.
 Distance (LY): 2,400 Total luminosity (Suns): 15,800
 Collinder 419Open cluster (IV 2 p; 14 stars)Observed with C8 on 9/19/92
 Magnification: 200x
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Zone 102
 - 20 -
 Dolidze-Dzimselejsvili 10 Rating: 3 E Position: 2006+4032 Type: OC Class: IV 1 p n Magnitude: 9.0 Dimensions: 20' Cluster population: 12 Observations:
 C11 at 98x. A scattered, linear group of 25 stars in a N-S meandering line. The north end is set off by a 7.2 m star. Berkeley 86 Rating: 4 E Position: 2020+3842 Type: Oc/Gn Class: I 3pn Magnitude: 7.9 Dimensions: 8' Cluster population: 30 Notes:
 It is 13 million years old. Observations:
 C8 at 83x. A triangular, grainy group 25 min S of a winding line of 8m-9m stars. Not much denser than the surrounding field. The brightest stars (and they are really dim) resemble a mini-Lepus.
 C11 at 115x. It fills the field, but is very loose and spread out. The stars are bright, though, with the brightest being a rich, warm golden yellow in color. I counted 36 stars. Model (where the Sun is a baseball):
 Its diameter would be 2,715 miles with its stars 437 miles apart.
 Distance (LY): 3,630 Luminosity (suns): 730 IC 1311 Rating: 5 E Other Names: Collinder 414; Trumpler 36 Position: 2010+4113 Type: Oc/Gn Class: II 3rn Magnitude: 6.0 Dimensions: 5' Cluster population: 60
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Zone 102
 - 21 -
 Observations: C8 at 83x. A curving arc of bright stars. Note the very acute triangle of brighter stars
 on the W side.
 Distance (LY): 17,400 Total luminosity (Suns): 94,000
 Moderate
 Basel 6 Rating: 5 M Position: 2007+3821 Type: Oc/Gn Magnitude: 7.7 Dimensions: 14' Cluster population: 40 Notes:
 It is 28 light years in diameter and 95 million years old. Observations:
 C8 at 83x. A wedge-shaped group 10 min NNW of an 8m pair.
 Distance (LY): 5,050 Luminosity (suns): 1,800
 Difficult NGC 6888 Rating: 4 D Other Names: The Crescent Nebula; H IV 72 Astronomical League Program: Caldwell Club; Herschel II Club Position: 2012+3821 Type: SNR Class: E Magnitude: Dimensions: 18' x 12' Notes:
 A Wolf-Rayet star is involved.
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Zone 102
 - 22 -
 Observations: C8 at 47x. It embeds a string of six stars, including OS 401. It is crescent shaped.
 (Steve Coe says ,"a donut with a bite taken out of it.") Note the dR star 25 min NE (this is the carbon star RS Cygni, which varies from 6.5m to 9.4m). Model (where the Sun is a baseball):
 Its size would be 5,060 x 3,370 miles.
 Distance (LY): 3,000
 Zone 102, Map 3
 Double Stars
 Easy OS 394 Rating: 2 E ADS 13240; HD 189751; SAO 69238 Position: 2000+3625 Magnitude Separation PA Year Spectra Colors A 7.01 — — — K1 III O! B 10.21 11.0 + 294 + 1991 V! Notes:
 1845: 1.0 @ 292. 13 measurements. Observations:
 C8 at 83x. Very rich field. Webb saw them as O and B. A pretty quadruple lies 11 min N. It seems to lie in a NNE to SSW chain that extends beyond the field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 2.40 inches. Separation: AB = 9.09 miles.
 Distance (LY): 530 Total luminosity (Suns): 42
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Zone 102
 - 23 -
 Webb 9 Rating: 2 E HD 189864; SAO 69252 Position: 2001+3635 Magnitude Separation PA Year Spectra Colors A 6.69 — — — B9 IV bW B 8.97 71.2 + 202 = 1993 G O! C 9.60 81.9 + 220 = 1984 B! Notes:
 AB 1896: 70.5 @ 202. 12 measurements. The stars share common proper motion. AC 1896: 81.4 @ 220. 7 measurements.
 Observations:
 C8 at 104x. It lies 2 min SW of a 7m star. Scale model (in which the Sun is the size of a baseball): Diameter: A = 12.0 inches; B = 20.5 inches. Separation: AB = 109 miles; AC = 125 miles.
 Distance (LY): 980 Total luminosity (Suns): 186 Bur 440 Rating: 2 E AD = Sh 314; ACxAE=Bur 429; ADS 13374; HD 190918; SAO 69402 Position: 2006+3547 Magnitude Separation PA Year Spectra Colors A 6.77 — — — O9.5 Iab W B 11.80 6.3 - 65 + 1965 ? C 10.80 11.4 + 28 + 1976 ? D 9.58 11.3 + 300 - 1991 B B! E 10.15 27.7 - 108 + 1965 W F 7.36 36.1 + 28 = 1998 W Notes:
 AB 1876: 6.6 @ 61. 10 measurements. AC 1876: 7.8 @ 26. 18 measurements.
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Zone 102
 - 24 -
 A is a Wolf-Rayet binary, V1676 Cyg. A is also a spectroscopic binary, with a period of 112.7 days.
 Some components previously known as STF 2630. The stars share common proper motion.
 Observations:
 C8 at 83x. It lies at the center of NGC 6871, which makes for a very rich and bright field. STF 2639 Rating: 2 E ADS 13429; HD 191566; SAO 69512 Position: 2009+3529 Magnitude Separation PA Year Spectra Colors A 7.38 — — — B0.5 IV W B 8.33 5.8 + 303 - 1997 B3 R C 10.10 28.0 + 207 - 1997 No Notes:
 AB 1830: 5.5 @ 304. 43 measurements. AC 1894: 27.9 @ 208. 3 measurements. About 1.5o SW lies Cygnus X-1, a powerful X-ray source and probable black hole. It
 has been optically identified with HDE 226868, a 30,000o K star that is 20-30 times the mass of the sun and 8,000 light years away. The accretion disk probably has about 20 solar masses and a diameter of only 100 miles.
 Black holes were once the domain of science fiction. They are formed by a massive supernova that leaves behind a degenerate core that is at least 3 solar masses.
 It is now believed that all galaxies form around black holes. The presence of the black hole induces shocks and turbulence into the proto-galactic cloud, acting as a catalyst in the condensation of that cloud into stars, H-II regions, and the like. Such black holes would have masses in the range of 106 to 109 Suns and are believed to be the engines that power quasars.
 Finally, there are theoretical mini-black holes, vestiges from the Big Bang, that may contain 1011 kg of mass in a 10-19 m radius! According the Hawking, these odd pups may have formed early in the Big Bang and would just now be on the verge of evaporating in a burst of gamma rays. (A full treatment of the evaporation theory is well beyond the scope of this book. If you are interested, read Hawking's, A Brief History Of Time.)

Page 44
                        

Zone 102
 - 25 -
 Observations: C8 at 83x. It lies in the center of the open cluster NGC 6871. Webb saw them as Y
 and W.
 Distance (LY): 2,200 Total luminosity (Suns): 527 Bur 442 Rating: 2 E ADS 13626; HD 193007; SAO 69728 Position: 2016+3738 Magnitude Separation PA Year Spectra Colors A 7.94 — — — B0 III bW B 7.99 19.3 + 100 - 1994 B Notes:
 1876: 18.5 @ 104. 19 measurements. The stars show similar proper motions.
 Observations:
 C8 at 83x. It lies in the open cluster IC 4996 which forms a very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 12.0 inches. Separation: AB = 6.41 miles.
 Distance (LY): 213 Total luminosity (Suns): 4.16 A 1413 Rating: 3 E ADS 13338; HD 227487; SAO 69366 Position: 2005+3641 Magnitude Separation PA Year Spectra Colors A 9.97 — — — A7 V W B 10.60 2.3 + 138 - 1999 W Notes:
 1906: 2.2 @ 140. 10 measurements.
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Zone 102
 - 26 -
 Observations: C11 at 115x! Nice field.
 Espin 86 Rating: 3 E ADS 13368 Position: 2006+3556 Magnitude Separation PA Year Spectra Colors A 10.89 — — — B1 V W B 10.00 13.8 + 297 + 1987 W C 13.71 12.9 + 65 - 1987 ? D 12.00 17.6 + 326 + 1987 ? Notes:
 AB 1901: 11.5 @ 289. 6 measurements. AC 1901: 11.7 @ 79. 2 measurements. AD 1901: 14.8 @ 318. 3 measurements.
 Observations: C8 at 104x. Note the 10m pair (20" separation) 2 min SE, and the 5.3m Y star 27 Cyg
 10 min N. Very bright and rich field.
 Sh 316 Rating: 3 E Espin 24 (BP, Bb); ADS 13361; HD 190864; SAO 69391 Position: 2006+3536 Magnitude Separation PA Year Spectra Colors A 7.79 — — — O7 IIIe W B 8.82 69.3 - 322 - 1999 B0.5 IVp W Notes:
 1823: 69.5 @ 324. 20 measurements. The stars share common proper motion. Observations:
 C8 at 104x. The field is crowded with bright pairs, triples, and groupings.
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Zone 102
 - 27 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 24.0 inches; B = 17.7 inches. Separation: AB = 530 miles.
 Distance (LY): 4,900 Total luminosity (Suns): 2,000
 h606 Rating: 3 E HD 191424; SAO 69487 Position: 2008+3808 Magnitude Separation PA Year Spectra Colors A 8.02 — — — B9 V bW B 8.13 44.1 + 228 = 1991 B0.5 II W Notes:
 1896: 43.5 @ 228. 14 measurements. Hipparcos/Tycho mission data show different distances for these stars (2,750 and
 4,800 light years); they may be optical. However, the stars show similar proper motion. Observations:
 C8 at 83x. Scheiner 830 Rating: 4 E HD 190467; SAO 69334 Position: 2004+3625 Magnitude Separation PA Year Spectra Colors A 8.15 — — — B5 IIn W B 10.52 29.4 + 359 + 1984 V? Notes:
 1896: 28.6 @ 357. 5 measurements. The primary is an ellipsoidal variable. No evidence of duplicity is seen by Hipparcos.
 Observations: C8 at 83x.
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Zone 102
 - 28 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 12.0 inches. Separation: AB = 115 miles.
 Distance (LY): 2,500 Total luminosity (Suns): 322 Espin 203 Rating: 4 E ADS 13423; HD 227877; SAO 69485 Position: 2008+3528 Magnitude Separation PA Year Spectra Colors A 9.30 — — — B1:IV:nn W B 11.12 5.8 - 130 + 1934 W? Notes:
 1895: 5.9 @ 129. 6 measurements. Observations:
 C11 at 115x. Very nice field! Scale model (in which the Sun is the size of a baseball): Diameter: A = 14.4 inches. Separation: AB = 3,960 feet.
 Distance (LY): 83 Total luminosity (Suns): 0.122 Espin 87 Rating: 4 E ADS 13453; HD 228069 Position: 2010+3644 Magnitude Separation PA Year Spectra Colors A 9.34 — — — A2 V W B 10.39 8.7 - 298 = 1991 W? Notes:
 AB 1896: 9.5 @ 298. 14 measurements. Observations:
 C8 at 104x. A 5m Y star is 15 min NW.
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Zone 102
 - 29 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 8.40 inches. Separation: AB = 448 miles.
 Distance (LY): 33,000 Total luminosity (Suns): 24,800
 Scheiner 1023 Rating: 4 E HD 228403; SAO 69641 Position: 2014+3640 Magnitude Separation PA Year Spectra Colors A 9.18 — — — A7 III W B 10.53 27.9 + 343 + 1991 pB Notes:
 1896: 25.2 @ 342. 10 measurements. Observations:
 C11 at 115x. Very rich and bright field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.20 inches. Separation: AB = 2.22 miles.
 Distance (LY): 51 Total luminosity (Suns): 0.055 Scheiner 1028 Rating: 4 E HD 228450; SAO 69648 Position: 2014+3632 Magnitude Separation PA Year Spectra Colors A 9.19 — — — B2 W B 10.33 13.2 - 177 - 1991 B Notes:
 1896: 13.4 @ 178. 9 measurements. Hipparcos/Tycho data show different distances for these stars (243 and 39 light
 years); they may be optical.
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Zone 102
 - 30 -
 Observations: C8 at 104x. It is midway on the base leg of a right triangle of 7m and 8m stars. Very,
 very rich and bright field. A. G. 253 Rating: 4 E ADS 13699; HD 228899; SAO 69829 Position: 2019+3635 Magnitude Separation PA Year Spectra Colors A 9.27 — — — G5 Y B 9.85 9.5 = 117 - 1896 G5 III W C 11.37 171.4 269 1907 W? Notes:
 AB 1896: 9.5 @ 119. 17 measurements. AC 1 measurement.
 Observations:
 C8 at 104x. Rich and bright field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 20.9 inches; B = 21.5 inches. Separation: AB = 1.34 miles; AC = 24.3 miles.
 Distance (LY): 91 Total luminosity (Suns): 0.195 Scheiner 786 Rating: 5 E SAO 69260 Position: 2001+3736 Magnitude Separation PA Year Spectra Colors A 9.19 — — — F8 V W B 9.90 27.8 + 252 + 1984 O Notes:
 1896: 25.7 @ 251. 4 measurements.
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Zone 102
 - 31 -
 Observations: C8 at 104x. Rich field.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 3.60 inches. Separation: AB = 10.4 miles.
 Distance (LY): 240 Total luminosity (Suns): 1.4 Espin 202 Rating: 5 E ADS 13292; HD 227247; SAO 69299 Position: 2002+3518 Magnitude Separation PA Year Spectra Colors A 9.15 — — — B2 W B 11.23 11.9 = 104 - 1988 W C 12.10 23.0 133 1894 W Notes:
 AB 1894: 11.9 @ 164. 4 measurements. AC 1 measurement.
 Observations:
 C8 at 206x. It lies 4 min SE of a 7m star. The August 1998 issue of Sky And Telescope has a nice article on this system (page
 109), where it is called the Cygnus Baseball Diamond. Due to a tiny star (13.5m, about 4" in pa 130) near "1st base", the east star, some observers see a "runner" on 1st when the seeing is marginal. 27 Cyg Rating: 5 E Scheiner 878; HD 191026; SAO 69413 Position: 2006+3558 Magnitude Separation PA Year Spectra Colors A 5.50 — — — K0 IV Y B 9.50 12 84 1896 ? C 11.60 36 144 ?
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Zone 102
 - 32 -
 Observations: C8 at 83x. 80x. It lies just N of the open cluster NGC 6871 which forms a bright and
 very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 12.0 inches. Separation: AB = 1.47 miles; AC = 4.43 miles.
 Distance (LY): 79 Total luminosity (Suns): 3.18 Espin 25 Rating: 5 E Sh 315 (D); ADS 13376; HD 227634; SAO 69405 Position: 2006+3546 Magnitude Separation PA Year Spectra Colors A 7.90 — — — B2 W B 12.00 8.6 - 126 + 1926 No C 14.80 10.8 - 297 - 1926 No D 8.73 19.1 - 237 + 1999 W Notes:
 AB 1894: 9.4 @ 111. 4 measurements. AC 1899: 11.3 @ 299. 3 measurements. AD 1823: 20.5 @ 236. 16 measurements.
 Observations:
 C8 at 104x. It lies in NGC 6871. Scale model (in which the Sun is the size of a baseball): Diameter: A = 1.44 inches. Separation: AB = 24.2 miles; AC = 30.3 miles; AD = 53.6 miles.
 Distance (LY): 1,800 Total luminosity (Suns): 271
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Zone 102
 - 33 -
 Scheiner 917 Rating: 5 E HD 191495; SAO 69501 Position: 2009+3530 Magnitude Separation PA Year Spectra Colors A 8.42 — — — B2 W B 12.52 27.8 338 1896 W Notes:
 1 measurement. Observations:
 C8 at 104x. This is a stunningly rich field— almost like a dense open cluster! Scale model (in which the Sun is the size of a baseball): Diameter: A = 1.48 inches. Separation: AB = 59.0 miles.
 Distance (LY): 1,360 Total luminosity (Suns): 101 Scheiner 962 Rating: 5 E Position: 2011+3642 Magnitude Separation PA Year Spectra Colors A 9.16 — — — K1 III W B 10.62 23.1 + 290 - 1991 bW Notes:
 1896: 21.9 @ 295. 7 measurements. Observations:
 C8 at 104x. It is flanked NW and SE by two faint doubles. Extremely rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 2.40 inches. Separation: AB = 33.2 miles.
 Distance (LY): 920 Total luminosity (Suns): 14
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Zone 102
 - 34 -
 Scheiner 1000 Rating: 5 E HD 228289 Position: 2012+3803 Magnitude Separation PA Year Spectra Colors A 9.76 — — — B5 III W B 11.36 19.0 - 146 - 1991 R? Notes:
 1896: 19.3 @ 149. 4 measurements. Distance very uncertain; if 33,000 light years, these stars are 3 light years apart.
 Observations:
 C8 at 104x. Very, very rich field. Ball 46 Rating: 5 E V1042 Cyg; HD 192103; SAO 69584 Position: 2012+3612 Magnitude Separation PA Year Spectra Colors A 8.12 — — — WC Y B 10.57 53 = 109 - 1991 W Notes:
 1878: 53 @ 110. 4 measurements. A is an irregular variable. This system may be optical as Hipparcos shows different distances (7,100 and 640
 light years). Observations:
 C11 at 115x.
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Zone 102
 - 35 -
 Espin 244 Rating: 5 E ADS 13569; HD 192606; SAO 69673 Position: 2014+3524 Magnitude Separation PA Year Spectra Colors A 8.49 — — — A2 V W B 10.38 39.1 - 125 - 1991 ? Notes:
 AB 1905: 40.7 @ 130. 4 measurements. B has two very close and very faint companions.
 Observations:
 C8 at 206x. Very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 8.40 inches. Separation: AB = 66.5 miles.
 Distance (LY): 1,090 Total luminosity (Suns): 43 Espin 204 Rating: 5 E ADS 13562; HD 192557; SAO 69661 Position: 2014+3521 Magnitude Separation PA Year Spectra Colors A 7.56 — — — F5 V W B 11.17 12.6 + 257 + 1933 ? Notes:
 AB 1896: 11.8 @ 231. 2 measurements. Observations:
 C8 at 83x. A quick check with my Celestron MicroGuide suggested a pa of more than 280.
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Zone 102
 - 36 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 4.35 inches. Separation: AB = 3.97 miles.
 Distance (LY): 202 Total luminosity (Suns): 3.1 29 Cyg Rating: 5 E V1644 Cyg; Kuiper 98; Engelmann 2; HD 192640; SAO 69678 Position: 2015+3648 Magnitude Separation PA Year Spectra Colors A 4.93 — — — A2 V Y B 12.30 36.9 - 333 - 1960 ? C 6.57 215 + 155 + 1991 G8 III O D 10.02 220 - 20 - 1924 W BC 208.2 - 119 - 1951 Notes:
 The primary is a Lambda Boo star in the Delta Scuti instability strip. The stars have different proper motions. AB 1908: 38.8 @ 341. 3 measurements. AC 1881: 212 @ 153. 5 measurements. AD 1887: 225 @ 23. 5 measurements. BD 1894: 217 @ 120. 4 measurements. A is a Delta Scuti-type variable. A and C may be optical (distances of 134 and 3,330 light years respectively).
 Observations:
 C8 at 206x. C11 at 115x.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 8.40 inches; B = 25.6 inches. Separation: AB = 45.0 miles; AC = 45.1 miles; AD = 46.1 miles; BC = 43.7 miles.
 Distance (LY): 134 Total luminosity (Suns): 17.6
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Zone 102
 - 37 -
 Ball 48 Rating: 5 E HD 192641; SAO 69677 Position: 2015+3640 Magnitude Separation PA Year Spectra Colors A 7.92 — — — WC Y B 10.01 114 = 118 = 1909 W Notes:
 1878: 114 @ 118. 2 measurements. Observations:
 C11 at 115x. Very rich and bright field.
 Distance (LY): 123 Total luminosity (Suns): 0.94 Scheiner 1059 Rating: 5 E HD 228691; SAO 69731 Position: 2017+3651 Magnitude Separation PA Year Spectra Colors A 9.44 — — — G5 W B 10.20 12.5 - 321 - 1933 O Notes:
 1896: 12.8 @ 322. 2 measurements. Observations:
 C8 at 104x. Very rich field to the N. Scheiner 1081 Rating: 5 E Position: 2019+3646 Magnitude Separation PA Year Spectra Colors A 11.32 — — — W B 11.12 19.6 229 1896 W
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Zone 102
 - 38 -
 Notes: 1 measurement.
 Observations:
 C8 at 104x. It lies 3 min NNE of a 7.5m star (Bur 1206).
 Moderate STF 2624 Rating: 2 M ADS 13312; HD 190429; SAO 69324 Position: 2004+3601 Magnitude Separation PA Year Spectra Colors A 7.16 — — — O5e III W B 7.76 1.9 - 173 - 1997 O9.5 W C 9.71 41.3 - 327 - 1998 B1 IIIs ? D 12.90 29.2 + 170 - 1982 ? Notes:
 AB 1830: 2.0 @ 179. Over 100 measurements. A and B are both spectroscopic binaries.
 AC 1831: 42.4 @ 328. 29 measurements. AD 1894: 27.5 @ 172. 4 measurements.
 Observations:
 C8 at 206x. Very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 24.0 inches; B = 0.34 inches; C = 1.16 inches. Separation: AB = 326 miles; AC = 7,090 miles; AD = 5,013 miles.
 Distance (LY): 110,000 Total luminosity (Suns): 3,317,800
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Zone 102
 - 39 -
 Scheiner 903 Rating: 4 M HD 227820 Position: 2008+3617 Magnitude Separation PA Year Spectra Colors A 9.41 — — — A1 IV W B 10.86 12.0 + 187 - 1941 ? Notes:
 1894: 11.7 @ 188. 8 measurements. The Tycho-2 catalogue indicates a photo-center solution of a known or suspected
 double, or one component of a double where the companion has been rejected. Observations:
 C11 at 115x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 9.00 inches. Separation: AB = 55.6 miles.
 Distance (LY): 2,970 Total luminosity (Suns): 150 Scheiner 928 Rating: 4 M Scheiner 927 (C); Scheiner 926 (D); HD 191611; SAO 69517 Position: 2009+3630 Magnitude Separation PA Year Spectra Colors A 8.57 — — — B0 Ib W B 13.26 10.4 + 133 - 1987 ? C 13.52 18.9 + 324 + 1987 ? D 9.47 29.1 + 349 = 1991 Notes:
 AB 1896: 10.2 @ 135. 3 measurements. AC 1896: 18.8 @ 323. 2 measurements. AD 1896: 29.0 @ 349. 10 measurements. There are five more very faint comes.
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Zone 102
 - 40 -
 Observations: C11 at 115x.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 60.0 inches. Separation: AB = 14.3 miles; AC = 25.9 miles; AD = 39.9 miles.
 Distance (LY): 880 Total luminosity (Suns): 33 Scheiner 849 Rating: 5 M HD 227611; SAO 69393 Position: 2006+3554 Magnitude Separation PA Year Spectra Colors A 8.69 — — — B0II:pe W B 12.79 24.1 276 1896 ? Notes:
 1 measurement. Observations:
 C11 at 115x. h1490 Rating: 5 M ADS 13490; HD 228207 Position: 2011+3552 Magnitude Separation PA Year Spectra Colors A 10.60 — — — W B 11.50 8.7 + 1 + 1933 ? Notes:
 1904: 8.5 @ 357. 2 measurements. Observations:
 C11 at 115x. At the center of the open cluster NGC 6883.
 Distance (LY): 180 Total luminosity (Suns): 0.21
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Zone 102
 - 41 -
 Scheiner 1031 Rating: 5 M HD 192556; SAO 69657 Position: 2014+3616 Magnitude Separation PA Year Spectra Colors A 8.00 — — — K2 Y B 12.26 18.3 61 1896 W? Notes:
 1 measurement. Observations:
 C8 at 104x. It is 7 min E of a 7m star. Rich, bright field.
 Difficult Bur 1289 Rating: 4 D Fox; ADS 13262; HD 189901; SAO 69258 Position: 2001+3741 Magnitude Separation PA Year Spectra Colors A 7.99 — — — B5 W B 9.90 0.7 - 55 - 1991 ? C 9.77 21.5 = 89 - 1991 R D 10.80 105.5 - 169 - 1933 No Notes:
 AB 1899: 0.8 @ 58. 13 measurements. AC 1896: 21.5 @ 91. 20 measurements. AD 1896: 106.4 @ 170. 4 measurements.
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Zone 102
 - 42 -
 Observations: C8 at 697x. A dark nebula, B145, is just E of this star. AB were only notched. Very,
 very rich field. OSS 399 Rating: 4 D ADS 13473 Position: 2011+3703 Magnitude Separation PA Year Spectra Colors A 7.43 — — — G5 Ib Y B 9.90 4.2 + 279 + 1996 B Notes:
 1845: 3.0 @ 275. 22 measurements. Observations:
 C8 at 83x. Very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 3.00 inches. Separation: AB = 32.4 miles.
 Distance (LY): 3,260 Total luminosity (Suns): 907 Deep Sky Objects
 Easy NGC 6871 Rating: 3 E Other Names: Collinder 413 Position: 2006+3547 Type: Oc (66 stars) Class: II 2pn Magnitude: 5.2 Dimensions: 20'
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Zone 102
 - 43 -
 Notes: It is 9 million years old. It may be involved in the Cyg OB3 association. Its earliest
 spectral classes are O6 and O9, and several unusual stars are members (1 Ap, 1 Wolf-Rayet, 2 Of, and 1 Be). It contains 27 Cyg.
 It lies 26,500 light years from the galactic center and 200 light years above the galactic plane. Observations:
 C8 at 37x. Large, bright and sparse. Note the three fairly bright doubles— Scheiner 846 and 867, and Sh 316. It lies just SW of 27 Cyg (5.4m).
 C11 at 115x. Very rich and bright, and somewhat loose. It is dominated by Sh 316. I counted 55 stars in the cluster, which is set in a moderately rich field. Model (where the Sun is a baseball):
 Its diameter would be 10,110 miles and its stars 1,250 miles apart.
 Distance (LY): 5,130 Luminosity (suns): 19,000
 NGC 6871Open cluster (II 2 pn, 66 stars)Observed with C11 on 9/15/03
 Magnification: 98x
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Zone 102
 - 44 -
 NGC 6883 Rating: 3 E Other Names: Collinder 415 Position: 2011+3551 Type: Oc (40 stars) Class: IV 2mn Magnitude: 8.3 Dimensions: 14' Notes:
 It is 15 million years old. The earliest spectral types are B3, and two Wolf-Rayet stars are members.
 It lies 26,700 light years from the galactic center and 100 light years above its plane. Observations:
 C8 at 65x. Sparse, but a neat double (both 9m, 20" apart in PA 150) is in the E end. C11 at 115x. Disappointing group, not much richer than the embedding field. It is
 dominated by a lemon-wedge of faint stars. 13 stars counted. Model (where the Sun is a baseball):
 Its diameter would be 5,900 miles. Its stars would be 850 miles apart.
 Distance (LY): 4,500 Luminosity (suns): 760
 NGC 6883Open cluster (IV 2 mn, 40 stars) Observed with C11 on 9/15/03
 Magnification: 98x
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Zone 102
 - 45 -
 Biurakan 2 Rating: 4 E Position: 2009+3529 Type: Oc Class: III 2p Magnitude: 6.3 Dimensions: 13' Population: 10 stars Observations:
 C8 at 83x. Very loose, bright group resembling Cepheus. It contains the double STF 2639 (7.7m, 8.7m; 6" @ 302) at the center.
 Distance (LY): 3,600 Total luminosity (Suns): 3,000
 Moderate IC 4996 Rating: 2 M Other Names: Collinder 418 Position: 2017+3738 Type: Oc Class: I 3pn Magnitude: 7.2 Dimensions: 6' Population: 30 stars Notes:
 It is 9 million years old. The brightest star is 8.5m. It is 9 light years in diameter. 34 Cygni is a member and has a shell that shows variances in its ejection rate of
 between 180 to 240 kps in a period of 114 days. This variability is due to the star's variable nature ( it is also listed as P Cyg). The ejection rate amounts to 0.0004 Suns per year. In 1600, P Cygni became a Nova, but has not flared since. It is on average 60 times brighter than the Sun and 254 light years away. Member of the Cyg OB1 Association. Observations:
 A round group best seen under medium powers. Note the S edge. Bur 442 is just N of the center.
 C8 at 208x. SAO 69696 (7.8m) 17 min to the W is hard on the seeing, as is 34 Cyg (28 min NE; 4.8m, B2pe), a star with a pulsating shell.
 C11 at 193x. Very dense cluster dominated by Bur 442. The main body lies in a zig-zag group of 8 stars. 8 more outliers. Looks nebulous. Colorful group.
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Zone 102
 - 46 -
 Model (where the Sun is a baseball): Its diameter would be 2,980 miles and its stars 466 mi apart.
 Distance (LY): 5,650 Luminosity (suns): 2,900
 NGC 6874 Rating: 4 M Other Names: Basel 6?; H VIII 86 Position: 2007+3810 Type: Oc Magnitude: 9.0 Population: 19 stars Dimensions: 7' Notes:
 Probably an asterism.
 IC 4996Open cluster (I 3 pn; 30 stars)Observed with C8 on 7/29/95
 Magnification: 104x
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Zone 102
 - 47 -
 Observations: C8 at 37x. It has a triangular shape, and is sparse. Guy Hurst, a Webb Society
 observer, notes considerable haze, but I missed this. There is a faint O star on the E edge. Very rich field. Model (where the Sun is a baseball):
 Its diameter would be 4,460 miles with its stars 845 miles apart.
 Distance (LY): 6,800 Luminosity (suns): 900
 Zone 102, Map 4
 Double Stars
 Easy A. G. 407 Rating: 3 E ADS 13933; SAO 99713 Position: 2030+4343 Magnitude Separation PA Year Spectra Colors A 9.78 — — — A2 W B 10.13 6.9 - 231 - 1991 W Notes:
 1892: 7.0 @ 233. 6 measurements. The stars show similar proper motions. Observations:
 C8 at 104x. Nice, but rather faint. Moderate field.
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Zone 102
 - 48 -
 A 289 Rating: 4 E ADS 13782; HD 194240; SAO 49547 Position: 2023+4244 Magnitude Separation PA Year Spectra Colors A 8.67 — — — A W B 10.59 70.7 - 351 + 1991 W? Notes:
 1892: 72.4 @ 348. 6 measurements. A has an 11.3m companion at 4.0 @ 156 (1953).
 Observations:
 C8 at 104x. Very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.88 inches. Separation: AB = 226 miles; Aa = 12.8 miles.
 Distance (LY): 2,050 Total luminosity (Suns): 121 A 291 Rating: 4 E ADS 13845; SAO 49599 Position: 2025+4355 Magnitude Separation PA Year Spectra Colors A 9.10 — — — F0 Y B 10.40 18.0 + 284 =? 1991 dB Notes:
 1892: 17.9 @ 104. 5 measurements. Quadrant reversal? Observations:
 C8 at 104x.
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Zone 102
 - 49 -
 h1530 Rating: 4 E Position: 2032+4143 Magnitude Separation PA Year Spectra Colors A 9.86 — — — W B 10.36 16.2 + 242 - 1991 W Notes:
 1828: 12.0 @ 243. 4 measurements. Observations:
 C11 at 115x.
 Distance (LY): 70 Total luminosity (Suns): 0.07 STF 2719 rej Rating: 4 E SAO 49926 Position: 2041+4321 Magnitude Separation PA Year Spectra Colors A 9.18 — — — G5 yW B 11.02 14.1 - 142 - 1991 W Notes:
 1892: 14.3 @ 143. 5 measurements. Observations:
 C11 at 115x. It is nuked by a 6m star 8 min NW. Scale model (in which the Sun is the size of a baseball): Diameter: A = 20.8 inches. Separation: AB = 35.9 miles.
 Distance (LY): 1,630 Total luminosity (Suns): 52
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Zone 102
 - 50 -
 Argelander 92 Rating: 5 E HD 229293; SAO 49604 Position: 2026+4153 Magnitude Separation PA Year Spectra Colors A 9.59 — — — A5 W B 10.47 41.5 + 310 - 1984 W Notes:
 1892: 41.0 @ 312. 5 measurements. May be optical because Hipparcos gives different distances (204 and 92 light years). Observations:
 C8 at 104x. It lies 2 min E of a 7m star. Very rich area!
 Moderate
 Espin 667 Rating: 4 M ADS 14109 Position: 2039+4438 Magnitude Separation PA Year Spectra Colors A 9.66 — — — K0 O B 8.44 9.8 - 186 + 1967 W Notes:
 1908: 9.9 @ 185. 3 measurements. Observations:
 C11 at 115x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 26.7 inches. Separation: AB = 1.40 miles.
 Distance (LY): 92 Total luminosity (Suns): 0.37
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Zone 102
 - 51 -
 h1505 Rating: 5 M ADS 13753; HD 193926; SAO 49510 Position: 2021+4335 Magnitude Separation PA Year Spectra Colors A 7.86 — — — A0 V yW B 11.15 16.9 + 112 - 1991 ? Notes:
 1900: 16.8 @ 117. 6 measurements. Observations:
 C8 at 83x. Note the 12m doublet 5 min S. Scale model (in which the Sun is the size of a baseball): Diameter: A = 9.00 inches. Separation: AB = 18.7 miles.
 Distance (LY): 710 Total luminosity (Suns): 31.3 Espin 1445 Rating: 5 M ADS 14176 Position: 2042+4350 Magnitude Separation PA Year Spectra Colors A 8.36 — — — A0 V W B 11.92 5.9 - 185 + 1995 W Notes:
 1892: 6.3 @ 176. 4 measurements. Observations:
 C8 at 104x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 9.00 inches. Separation: AB = 12.6 miles.
 Distance (LY): 1,370 Total luminosity (Suns): 111
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Zone 102
 - 52 -
 Difficult OSS 207 Rating: 4 D Hough 128 (B); ADS 13786; HD 194220; SAO 49550 Position: 2023+4259 Magnitude Separation PA Year Spectra Colors A 6.20 — — — K0 III Y B 8.93 1.5 + 3 - 1995 ? C 8.00 86.6 - 64 + 1993 G8 III V D 13.60 1908 No CD 57.4 164 Notes:
 AB 1886: 1.0 @ 35. 26 measurements. Hipparcos/Tycho data show different distances for these stars (331 and 1,500 light years); they may be optical. B is listed as a variable in the Yale Bright Star Catalog, but this is doubtful.
 AC 1876: 96.4 @ 63. 20 measurements. Different proper motions. CD 1 measurement.
 Observations:
 C8 at 206x. AB was notched. A 293 Rating: 4 D ADS 13869; SAO 49632 Position: 2027+4152 Magnitude Separation PA Year Spectra Colors A 9.57 — — — F5 W B 9.62 1.4 + 119 - 1999 W Notes:
 1901: 1.3 @ 120. 20 measurements. Observations:
 C11 at 339x.
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Zone 102
 - 53 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 14.3 inches. Separation: AB = 4,700 feet.
 Distance (LY): 408 Total luminosity (Suns): 3.78
 Zone 102, Map 5
 Double Stars
 Easy OSS 206 Rating: 3 E Scheiner 1107 (C); ADS 13783; HD 194206; SAO 69929 Position: 2023+3913 Magnitude Separation PA Year Spectra Colors A 6.74 — — — B8 III W B 8.61 43.3 + 255 - 1997 K0 O C 10.66 ? a 11.00 No BC 19.3 70 1895 Aa 23.4 262 1905 Notes:
 AB 1876: 42.7 @ 257. 21 measurements. Hipparcos/Tycho data show different distances for these stars (1,890 and 161 light years); they may be optical. The stars have different proper motions.
 BC 1 measurement. Aa 1 measurement.
 Observations:
 C8 at 83x.
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Zone 102
 - 54 -
 h1523 Rating: 3 E Position: 2030+4100 Magnitude Separation PA Year Spectra Colors A 9.13 — — — F0 W B 9.81 12.4 - 344 - 1991 W Notes:
 1873: 15.1 @ 355. 10 measurements. Observations:
 C11 at 115x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 11.1 inches. Separation: AB = 39.5 miles.
 Distance (LY): 2,040 Total luminosity (Suns): 115 h609 Rating: 3 E SAO 49778 Position: 2033+4027 Magnitude Separation PA Year Spectra Colors A 8.77 — — — A2 W B 9.09 26.5 + 321 - 1994 G5 yW Notes:
 1892: 25.7 @ 327. 12 measurements. Observations:
 C8 at 104x. Nice field! Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.39 inches; B = 20.7 inches. Separation: AB = 31.4 miles.
 Distance (LY): 760 Total luminosity (Suns): 20
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Zone 102
 - 55 -
 A. G. 409 Rating: 3 E ADS 14015; SAO 49798 Position: 2034+4034 Magnitude Separation PA Year Spectra Colors A 9.26 — — — F5 W B 10.00 9.9 + 268 + 1969 W Notes:
 1892: 9.3 @ 267. 6 measurements. Observations:
 C11 at 115x. The field here is very nice, with a diamond asterism to the NE and a bright double star (h609) to the SW. Scale model (in which the Sun is the size of a baseball): Diameter: A = 14.0 inches. Separation: AB = 5.73 miles.
 Distance (LY): 371 Total luminosity (Suns): 3.20 Scheiner 1103 Rating: 4 E HD 193946; SAO 69895 Position: 2022+3950 Magnitude Separation PA Year Spectra Colors A 8.92 — — — B2 Ib W B 10.88 17.1 + 223 = 1991 ? Notes:
 1892: 16.9 @ 223. 4 measurements. Observations:
 C11 at 115x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 72.0 inches. Separation: AB = 25.9 miles.
 Distance (LY): 970 Total luminosity (Suns): 23
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Zone 102
 - 56 -
 Bpm 209 Rating: 4 E V1322 Cyg; HD 194378; SAO 69957 Position: 2024+3830 Magnitude Separation PA Year Spectra Colors A 8.58 — — — F0 III W B 11.78 38.5 - 319 = 1909 ? C 9.22 66.0 - 296 + 1918 W Notes:
 AB 1879: 38.6 @ 319. 2 measurements. AC 1879: 66.3 @ 295. 3 measurements. A is an irregular variable.
 Observations:
 C11 at 115x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 23.7 inches. Separation: AB = 64.9 miles; AC = 111 miles.
 Distance (LY): 1,080 Total luminosity (Suns): 54 Scheiner 1116 Rating: 4 E HD 194447; SAO 69966 Position: 2024+3819 Magnitude Separation PA Year Spectra Colors A 9.15 — — — A2 V W B 9.85 30.2 + 341 + 1984 W Notes:
 1895: 29.6 @ 339. 10 measurements. Observations:
 C8 at 104x. A dense group of bright stars lies 10 min N.
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Zone 102
 - 57 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 8.40 inches. Separation: AB = 306 miles.
 Distance (LY): 6,500 Total luminosity (Suns): 1,100 h1525 Rating: 4 E ADS 13922; HD 195448; SAO 49698 Position: 2030+4022 Magnitude Separation PA Year Spectra Colors A 9.11 — — — A2 Y B 9.51 9.0 + 234 + 1991 O Notes:
 1879: 8.5 @ 231. 13 measurements. The stars share common proper motion.
 Observations:
 C8 at 83x. Very, very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.53 inches. Separation: AB = 2.26 miles.
 Distance (LY): 161 Total luminosity (Suns): 0.9 h1539 Rating: 4 E ADS 14000; SAO 49781 Position: 2033+4119 Magnitude Separation PA Year Spectra Colors A 7.53 — — — O6 e W B 10.10 9.5 + 203 + 1991 O C 10.95 17.3 + 53 - 1927 ? Notes:
 AB 1828: 8.0 @ 201. 8 measurements.
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Zone 102
 - 58 -
 AC 1828: 15.0 @ 70. 3 measurements. There are two more very faint comes to A (both discovered by Herbig).
 Observations:
 C8 at 104x. Scheiner 1136 Rating: 5 E ADS 13915; HD 195394; SAO 70104 Position: 2030+3836 Magnitude Separation PA Year Spectra Colors A 8.47 — — — A0 W B 11.42 12.4 + 262 + 1928 W Notes:
 1895: 12.0 @ 260. 2 measurements. Observations:
 C8 at 104x. This pair forms the S vertex of a flat 8.5m triangle. Moderate field. Milburn 23 Rating: 5 E ADS 14185; SAO 49954 Position: 2042+4041 Magnitude Separation PA Year Spectra Colors A 8.93 — — — G0 W B 10.70 7.5 - 42 - 1976 W Notes:
 1917: 7.8 @ 43. 8 measurements. Observations:
 C8 at 206x.
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Zone 102
 - 59 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 17.9 inches. Separation: AB = 1.22 miles.
 Distance (LY): 105 Total luminosity (Suns): 0.24
 Moderate Dembowski 22 Rating: 3 M ADS 13847; HD 194685; SAO 70001 Position: 2026+4006 Magnitude Separation PA Year Spectra Colors A 8.15 — — — F8 V W B 9.48 2.9 + 160 + 1999 Y C 12.39 73 +!! 98 + 1990 W? Notes:
 AB 1875: 2.8 @ 140. 56 measurements. AC 1917: 17.4 @ 95. 4 measurements.
 Observations:
 C11 at 115x. This pair is part of a wedge of moderately bright stars. Scale model (in which the Sun is the size of a baseball): Diameter: A = 3.60 inches. Separation: AB = 4,171 feet; AC = 20.1 miles.
 Distance (LY): 176 Total luminosity (Suns): 1.75

Page 79
                        

Zone 102
 - 60 -
 Scheiner 1160 Rating: 4 M Scheiner 1159; HD 195918; SAO 70175 Position: 2033+3916 Magnitude Separation PA Year Spectra Colors A 7.59 — — — B9 W B 11.10 14.3 + 50 - 1991 W C 10.20 19.8 146 1895 No Notes:
 AB 1896: 13.4 @ 55. 6 measurements. AC 1 measurement. No evidence of duplicity is seen by Hipparcos.
 Observations:
 C8 at 104x. Moderate field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 4.90 inches. Separation: AB = 22.3 miles; AC = 30.9 miles.
 Distance (LY): 1,000 Total luminosity (Suns): 103
 Difficult OS 410 Rating: 2 D ADS 14126; HD 197018; SAO 49899 Position: 2040+4035 Magnitude Separation PA Year Spectra Colors A 6.07 — — — B6 IIIp W B 6.08 0.9 + 5 - 1997 W C 8.90 68.8 - 69 - 1994 B D 14.50 106.3 + 326 + 1994 No Notes:
 AB 1843: 0.5 @ 23. Over 100 measurements. AC 1851: 69.0 @ 70. 21 measurements. AD 1892: 102.8 @ 325. 7 measurements.
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Zone 102
 - 61 -
 Observations: C8 at 516x. C11 at 560x. The AB pair was nicely split with a black strip between the two stars.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 17.4 inches. Separation: AB = 1.26 miles; AC = 96.6 miles; AD = 149 miles.
 Distance (LY): 900 Total luminosity (Suns): 343 Gamma Cyg Rating: 5 D 37 Cyg; Sadr, "the hen's breast"; Bur 665; ADS 13765; HD 194093; SAO 49528 Position: 2022+4015 Magnitude Separation PA Year Spectra Colors A 2.23 — — — F8 I W B 9.20 141.4 + 196 - 1923 A5 ? Notes:
 1877: 140.4 @ 197. 7 measurements. B has two very faint comes. This star is an infra-red source. From James Kaler's Star Notes: This star intrigues as a fairly unusual supergiant. Most of these brilliant stars are
 either fairly hot or quite cool and reddish. Few, like Sadr, are yellow-white and in the mid-temperature range near 6,500 degrees Kelvin, not much hotter than the Sun. Though the star is in the process of dying, having ceased hydrogen fusion in its deep core, it is not possible to know just what state it is in and whether it will heat or cool at its surface, either course taking longer than any human will see. From its current brightness and temperature, the original mass of the star at birth must have been around a dozen times that of the Sun (though some estimates range higher), close to the limit at which stars are believed go explode. However, the distance is not all that well known and Sadr might be fainter and less massive than supposed. Sadr is close to a region of temperature and luminosity in which stars become unstable and pulsate, varying in brightness. Though it is not obviously variable, the star does appear to pulsate somewhat in a complex way with a 74 day period. Observations:
 C8 at 104x.
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Zone 102
 - 62 -
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.90 inches; B = 8.72 inches. Separation: AB = 331 miles.
 Distance (LY): 1,500 Total luminosity (Suns): 65,000 Deep Sky Objects
 Easy
 NGC 6910 Rating: 2 E Other Names: Collinder 420; H VIII 56 Astronomical League Program: Herschel 400 Club; Urban Deep Sky Club; Binocular Deep Sky Club Position: 2023+4047 Type: Oc/Gn Class: I 3mn Magnitude: 7.4 Dimensions: 7' Population: 66 stars Notes:
 It is 13 million years old. It is part of the Cyg OB9 association. The earliest spectral types are hot young O8 stars.
 The brightest star is 9.6m. Observations:
 C8 at 65x. The cluster is curved, and a 9m right triangle dominates. Note the two 7m yO stars. It stands out well from the background.
 C11 at 115x. Nice bright group, shaped like a miniature Monoceros! It is dominated by two 7m Y stars. I counted 14 stars.
 Dean Williams calls this cluster "amusing" and sees the center dominated by a "Y" shaped group, with two dominant triangles nearby. (It is interesting how to my eye, the 9m triangle dominated, but to Dean the "Y" dominated— evidence that the human brain is very good at seeing patterns in random objects.) Model (where the Sun is a baseball):
 Its diameter would be 3,540 miles. Its stars would be 438 miles apart
 Distance (LY): 3,700 Luminosity (suns): 1,170
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Zone 102
 - 63 -
 NGC 6913 Rating: 2 E Other Names: Collinder 422, M29 Astronomical Leage Program: Messier Club Position: 2024+3832 Type: Oc/Gn Class: II 3mn Magnitude: 7.1 Dimensions: 6' Population: 81 stars Notes:
 Messier found it on July 29, 1764. He wrote of it: "cluster of seven or eight very small stars which are below Gamma Cygni.... in the form of a nebula."
 This cluster is 15 light years in diameter and is about 13 million years old. The earliest stars are B0 types. It is about 12 light years in diameter. Its five brightest stars are all B0 giants! The brightest star is 8.6m.
 It lies 27,000 light years from the galactic center and just above the galactic plane. Observations:
 C8 at 65x. Rich field, and a quadrilateral shape, dominated by a "K" pattern. Note the dO star. Overall, sparse and unimpressive.
 C11 at 115x. Sparse but bright group dominated by 7 bright stars (9m and fainter) and 11 fainter ones. Rich field. Model (where the Sun is a baseball):
 Its diameter would be 4,040 miles with its stars 446 miles apart
 Distance (LY): 3,740 Luminosity (suns): 1,580
 NGC 6913 (M29)Open cluster (II 3 mn, 81 stars)Observed with C8 on 8/23/92
 Magnification: 104x
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Zone 102
 - 64 -
 Zone 102, Map 6
 Double Stars
 Easy STF 2691 Rating: 2 E ADS 13919; HD 195406; SAO 70107 Position: 2030+3807 Magnitude Separation PA Year Spectra Colors A 8.19 — — — B6 V W B 8.46 17.2 + 31 - 1991 W Notes:
 1831: 17.1 @ 33. 31 measurements. Hipparcos/Tycho data show different distances for these stars; they may be optical. The stars have a small difference in proper motion. Observations:
 C8 at 104x. Webb wrote, "A fine pair." Scale model (in which the Sun is the size of a baseball): Diameter: A = 10.8 inches. Separation: AB = 12.6 miles.
 Distance (LY): 468 Total luminosity (Suns): 16 Weisse 35 Rating: 4 E ADS 13909; HD 195323; SAO 70097 Position: 2029+3730 Magnitude Separation PA Year Spectra Colors A 7.74 — — — F5 Y B 8.14 3.9 + 214 + 1998 Y C 9.80 87.5 + 100 = 1949 W D 10.80 B CD 12.2 + 202 + 1962
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Zone 102
 - 65 -
 Notes: AB 1879: 3.8 @ 209. 35 measurements. AC 1883: 86.9 @ 100. 11 measurements. A and C display different proper motions. CD 1879: 11.9 @ 201. 14 measurements.
 Observations:
 C8 at 83x. Very rich field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 12.8 inches. Separation: AB = 3.89 miles; AC = 87.4 miles; CD = 12.2 miles.
 Distance (LY): 640 Total luminosity (Suns): 42 Scheiner 1142 Rating: 4 E Position: 2031+3540 Magnitude Separation PA Year Spectra Colors A 10.36 — — — W B 9.52 21.7 - 78 + 1983 W Notes:
 1896: 22.3 @ 76. 5 measurements. Observations:
 C11 at 115x. h1526 Rating: 4 E Hussey 760; ADS 13939 Position: 2031+3521 Magnitude Separation PA Year Spectra Colors A 8.94 — — — A2 W B 9.19 8.7 - 149 = 1991 W Notes:
 1896: 9.0 @ 149. 16 measurements.
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Zone 102
 - 66 -
 Observations: C8 at 104x.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.46 inches. Separation: AB = 7.33 miles.
 Distance (LY): 540 Total luminosity (Suns): 15 Scheiner 1152 Rating: 4 E SAO 70157 Position: 2032+3516 Magnitude Separation PA Year Spectra Colors A 8.61 — — — K0 Y! B 10.79 25.5 - 317 - 1983 W? Notes:
 1896: 26.2 @ 318. 7 measurements. Hipparcos/Tycho data show different distances for these stars (930 and 60 light
 years); they may be optical. Observations:
 C8 at 104x. Rich and bright field. 47 Cyg Rating: 4 E Bur 1490; HD 196093; SAO 70203 Position: 2034+3515 Magnitude Separation PA Year Spectra Colors A 4.61 — — — K2Ib+B3 V yO! B 11.87 115.6 - 210 + 1991 W

Page 86
                        

Zone 102
 - 67 -
 Notes: AB 1880: 117.6 @ 190. 9 measurements.
 Observations:
 C11 at 115x. B was not detectable at any power, even as an elongation. Scale model (in which the Sun is the size of a baseball): Diameter: A = 47 feet! Separation: AB = 168 miles.
 Distance (LY): 930 Total luminosity (Suns): 1,080 Scheiner 1184 Rating: 5 E SAO 70243 Position: 2036+3746 Magnitude Separation PA Year Spectra Colors A 10.43 — — — B B 12.13 26.9 + 36 - 1991 W Notes:
 1895: 26.2 @ 37. 7 measurements. Observations:
 C8 at 104x.
 Moderate STF 2702 Rating: 2 M ADS 14045; SAO 70241 Position: 2036+3510 Magnitude Separation PA Year Spectra Colors A 8.50 — — — A0 W B 8.99 3.2 - 205 - 1997 W
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 - 68 -
 Notes: 1831: 3.3 @ 206. 46 measurements.
 Observations:
 C8 at 280x. Nice! Moderate field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 6.31 inches. Separation: AB = 2,800 feet.
 Distance (LY): 108 Total luminosity (Suns): 0.6 Bur 432 Rating: 4 M ADS 13830; SAO 69982 Position: 2025+3545 Magnitude Separation PA Year Spectra Colors A 8.61 — — — F8 W B 9.43 1.4 = 197 + 1991 Y Notes:
 1877: 1.4 @ 195. 18 measurements. Observations:
 C11 at 193x. h1506 Rating: 5 M ADS 13790; HD 194208; SAO 69934 Position: 2023+3541 Magnitude Separation PA Year Spectra Colors A 8.02 — — — F8 W B 10.84 9.2 + 203 + 1991 ? C 11.09 34.6 + 193 - 1925 ? Notes:
 AB 1896: 8.1 @ 202. 13 measurements. AC 1902: 32.8 @ 194. 2 measurements.
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 - 69 -
 Observations: C8 at 104x.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 15.0 inches. Separation: AB = 4.06 miles; AC = 15.3 miles.
 Distance (LY): 283 Total luminosity (Suns): 4.41 Scheiner 1125 Rating: 5 M Couteau 2130 (a); HD 194760; SAO 70016 Position: 2026+3547 Magnitude Separation PA Year Spectra Colors A 8.56 — — — A0 W B 12.03 18.8 250 1896 ? Notes:
 1 measurement. Observations:
 C11 at 115x. This system is one vertex of a small triangle. Scale model (in which the Sun is the size of a baseball): Diameter: A = 6.33 inches. Separation: AB = 28.8 miles.
 Distance (LY): 980 Total luminosity (Suns): 42
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 Difficult 44 Cyg Rating: 5 D AC 18; ADS 13949; HD 195593; SAO 70135 Position: 2031+3656 Magnitude Separation PA Year Spectra Colors A 6.21 — — — F8 Iab W B 10.12 2.2 - 158 + 1991 ? C 12.80 16.5 + 77 + 1958 No D 12.93 63.1 166 1913 ? Notes:
 AB 1859: 2.5 @ 155. 17 measurements. AC 1935: 16.2 @ 76. 3 measurements. AD 1 measurement. Member of the Cyg OB1 Association.
 Observations:
 C8 at 83x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 37.5 feet! Separation: AB = 5.42 miles; AC = 40.7 miles; AD = 156 miles.
 Distance (LY): 1,580 Total luminosity (Suns): 710
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 Zone 102, Map 7
 Double Stars
 Easy OS 414 Rating: 2 E Bottger 4; ADS 14295; HD 198195; SAO 50055 Position: 2047+4224 Magnitude Separation PA Year Spectra Colors A 7.22 — — — B9 III W B 8.84 9.9 +! 94 - 1991 R!! C 9.93 107.0 + 16 = 1988 W Notes:
 AB 1843: 2.0 @ 95. 31 measurements. The stars have different proper motions and Hipparcos gives different distances (2,250 and 490 light years).
 AC 1892: 105.7 @ 16. 4 measurements. Observations:
 C8 at 83x. OS 416 Rating: 2 E ADS 14382 Position: 2052+4345 Magnitude Separation PA Year Spectra Colors A 7.30 — — — A3m Y B 7.91 9.7 + 118 - 1994 B Notes:
 1843: 7.3 @ 146. 65 measurements. Observations:
 C8 at 83x.
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 Scale model (in which the Sun is the size of a baseball): Diameter: A = 7.06 inches. Separation: AB = 150 miles.
 Distance (LY): 9,900 Total luminosity (Suns): 15,000 Espin 1449 Rating: 3 E ADS 14256; SAO 50021 Position: 2045+4337 Magnitude Separation PA Year Spectra Colors A 9.43 — — — A W B 9.94 6.6 - 57 = 1991 W Notes:
 1915: 6.7 @ 57. 6 measurements. Observations:
 C11 at 115x. Espin 2699 Rating: 4 E HD 197621; SAO 49986 Position: 2043+4456 Magnitude Separation PA Year Spectra Colors A 8.63 — — — A V W B 9.51 40.1 + 297 + 1991 B Notes:
 1892: 39.8 @ 296. 9 measurements. Observations:
 C8 at 104x.
 Distance (LY): 161 Total luminosity (Suns): 1.06
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 Espin 2701 Rating: 4 E SAO 50037 Position: 2046+4448 Magnitude Separation PA Year Spectra Colors A 8.71 — — — A7 V W B 9.16 51.5 - 80 + 1985 dB Notes:
 1892: 52.9 @ 79. 7 measurements. Observations:
 C8 at 104x. Engelmann 77 Rating: 4 E HD 199580; SAO 50265 Position: 2057+4254 Magnitude Separation PA Year Spectra Colors A 7.19 — — — K0 III-IV Y B 10.10 100.9 -! 333 -! 1985 W C 9.11 132.2 -! 20 - 1990 A2 W D 13.50 ? CD 92.7 - 357 + 1920 Notes:
 AB 1892: 116.9 @ 354. 6 measurements. AC 1892: 160.8 @ 24. 10 measurements. CD 1893: 93.1 @ 356. 4 measurements.
 Observations: C11 at 115x.
 Scale model (in which the Sun is the size of a baseball): Diameter: A = 46.2 inches; C = 7.53 inches. Separation: AB = 44.1 miles; AC = 57.8 miles; CD = 40.5 miles.
 Distance (LY): 280 Total luminosity (Suns): 10
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 56 Cyg Rating: 5 E OS 595; HD 198639; SAO 50121 Position: 2050+4403 Magnitude Separation PA Year Spectra Colors A 5.04 — — — A5 W B 11.10 60.1 -! 48 + 1988 W Notes:
 1852: 86.0 @ 45. 5 measurements. This star is a member of the Hyades group. Observations:
 C8 at 104x. It lies in the Pelican Nebula, a large nebula too faint for an 8" scope. Scale model (in which the Sun is the size of a baseball): Diameter: A = 6.45 inches. Separation: AB = 12.9 miles.
 Distance (LY): 138 Total luminosity (Suns): 13.8 OS 423 Rating: 4 M ADS 14432; HD 199355; SAO 50226 Position: 2055+4230 Magnitude Separation PA Year Spectra Colors A 7.03 — — — B9 W B 9.49 2.8 = 77 + 1991 B Notes:
 1853: 2.8 @ 75. 16 measurements. Observations:
 C8 at 206x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 4.71 inches. Separation: AB = 5.46 miles.
 Distance (LY): 1,250 Total luminosity (Suns): 220
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 Deep Sky Objects
 Easy NGC 6997 Rating: 2 E Other Names: H VIII 58 Astronomical League Program: Herschel II Club Position: 2055+4433 Type: Oc Magnitude: 10.0 Population: 28 stars Dimensions: 12' Notes:
 Probably an asterism. Observations:
 C8 at 65x. It is a pentagon embedded in the diffuse nebula NGC 7000.
 C11 at 115x. Very nice group of scattered faint stars; not much range in magnitudes. I counted 38 stars in this pentagon shaped group. (Moderate sky transparency.)
 C11 at 98x. Oval shape and rich— 49 stars counted, and in a very rich field. (Good sky transparency.)
 NGC 6997Open cluster
 Observed with C8 on 9/14/95Magnification: 104x
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 NGC 6996 Rating: 3 M Other Names: H VIII 58 Position: 2057+4438 Type: Oc/Gn Class: III 2mn Magnitude: 10.0 Dimensions: 6' Population: 40 stars Notes:
 It is 3 light years in diameter and 100 million years old. It lies 27,600 light years from the galactic center and just below the galaxy's plane.
 Observations:
 C8 at 83x. It "pops out" with averted vision. It has a dim, poor center, but luckily the field is sparse too. It is elliptical with an E-W axis. It lies inside the North America Nebula (NGC 7000) roughly in the middle of "Lake Superior."
 C11 at 98x. It is a grainy condensation of a rich Milky Way field embedded in the nebulosity of the North America Nebula. It is triangular in shape, with many chains. Scintillating! Model (where the Sun is a baseball):
 Its diameter would be 920 miles with its stars being 132 miles apart.
 Distance (LY): 2,480 Luminosity (suns): 48
 Difficult NGC 7000 Rating: 2 D Other Names: North America Nebula; H V 37? Astronomical League Program: Caldwell Club; Herschel 400 Club Position: 2059+4420 Type: Gn Class: E Magnitude: n/a Dimensions: 100' Observations:
 C8 at 65x. Use low power and, if you have one, a wide field adapter or eyepiece. I could only make out the "eastern United States." As with the Veil Nebula, a UHC filter
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 is a big help. If you are blessed with ultra-clear skies, you may see the Pelican Nebula (IC 6057) nearby. Model (where the Sun is a baseball):
 Its diameter would be 28,100 miles?
 Distance (LY): 1,300 : IC 5067 / 70 Rating: 5 D Other Names: Pelican Nebula Position: 2051+4421 Type: Gn Magnitude: n/a Dimensions: 80' x 70' Notes:
 56 Cyg is a member of the Hyades Group. 57 Cyg is a spectroscopic binary with an orbital period of 2.854825 days.
 Observations:
 C8 at 104x. Very faint; use a nebular filter if you have one. Even then, it will be ill-defined.
 It is centered about 19 min NE of 56 Cyg (5.1m A4m, 10 times brighter than the Sun and 117 light years away) and 26 min W of 57 Cyg (4.8m B5V, 290 times brighter than the Sun and 550 light years away), both of which make seeing the nebula an extremely difficult task.
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 Zone 102, Map 8
 Reference Star Nu Cyg (58 Cyg; HD 199629; SAO 50274) Position: 2057+4110 Mag : 3.94 Spectrum : A1 Vn Color : W Assumed distance: 356 light years Assumed luminosity (suns): 280 Notes: This star is a spectroscopic binary.
 Double Stars
 Easy STF 2708 Rating: 3 E HD 196850 Position: 2039+3838 Magnitude Separation PA Year Spectra Colors A 6.83 — — — G2 V yW B 8.67 52.0 +!! 323 - 1994 bW C 13.30 16.9 + 14 - 1911 ? D 10.80 113.6 - 219 + 1923 bW Notes:
 AB 1828: 10.5 @ 355. 90 measurements. Francisco Romero, a 33 Doubles member, researched the PM on this pair and obtained: for A, +0.201 in RA and -0.193 in Dec; for B, +0.025 RA and +0.003 in Dec, both from Hipparcos. They appear to be an optical pair.
 AC 1878: 15.0 @ 48. 4 measurements. AD 1880: 115 @ 214. 5 measurements.
 Observations:
 C8 at 104x. C was seen with averted vision. Nice field. Webb saw them as Y and B. I used the Micro-Guide with Barlow on 8/11/00 to make measures of AB and obtained 71" @ 218. This is a lot of movement in 6 years!
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 Scale model (in which the Sun is the size of a baseball): Diameter: A = 3.30 inches. Separation: AB = 7.14 miles; AC = 2.32 miles; AD = 15.6 miles.
 Distance (LY): 88 Total luminosity (Suns): 1.36 h612 Rating: 5 E HD 197226; SAO 70367 Position: 2041+3905 Magnitude Separation PA Year Spectra Colors A 6.51 — — — B6 III W B 10.51 48.2 - 10 + 1989 ? Notes:
 1896: 48.7 @ 9. 9 measurements. Star A is a spectroscopic binary with a period of 106.28 days. Hipparcos/Tycho mission data show different distances for these stars (1,20 and 171
 light years); they may be optical. Observations:
 C8 at 83x. Ali 952 Rating: 5 E HD 198456; SAO 70546 Position: 2049+3917 Magnitude Separation PA Year Spectra Colors A 7.92 — — — K0 Y B 9.20 6.0 55 1929 W Notes:
 1 measurement. Observations:
 C8 at 83x.
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 Scale model (in which the Sun is the size of a baseball): Diameter: A = 24.2 inches. Separation: AB = 8.89 miles.
 Distance (LY): 950 Total luminosity (Suns): 65 h1582 Rating: 5 E SAO 70553 Position: 2050+3833 Magnitude Separation PA Year Spectra Colors A 8.21 — — — M Y B 13.69 17.1 = 45 - 1905 ? C 10.36 30.6 + 327 + 1996 W Notes:
 AB 1905: 17.1 @ 47. 2 measurements. AC 1896: 28.1 @ 326. 9 measurements.
 Observations:
 C8 at 104x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 55.1 inches. Separation: AB = 8.88 miles; AC = 15.9 miles.
 Distance (LY): 333 Total luminosity (Suns): 5.51
 Moderate
 Scheiner 1230 Rating: 5 M HD 197667; SAO 70435 Position: 2044+3927 Magnitude Separation PA Year Spectra Colors A 7.73 — — — K0 yW B 12.05 25.5 128 1896 ?
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 Notes: 1 measurement. No evidence of duplicity is seen by Hipparcos.
 Observations:
 C8 at 83x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 23.9 inches. Separation: AB = 49.3 miles.
 Distance (LY): 1,240 Total luminosity (Suns): 102 STF 2731 Rating: 5 M Hough 596; ADS 14334; HD 198436; SAO 70541 Position: 2049+3947 Magnitude Separation PA Year Spectra Colors A 7.52 — — — A0 IV yW B 9.83 4.1 + 87 + 1999 No C 13.64 16.9 + 174 + 1922 ? D 13.56 18.7 + 246 - 1922 ? Notes:
 AB 1830: 4.0 @ 86. 21 measurements. AC 1895: 16.4 @ 171. 5 measurements. AD 1895: 18.5 @ 249. 6 measurements.
 Observations:
 C8 at 104x. OS 420 Rating: 5 M ADS 14413; HD 199218; SAO 50209 Position: 2054+4042 Magnitude Separation PA Year Spectra Colors A 6.69 — — — B8 Ve W B 10.70 6.3 + 2 - 1930 ?
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 Notes: 1848: 5.8 @ 5. 13 measurements. This star is spinning at 350 kps!
 Observations:
 C8 at 83x. Star B was very difficult. Scale model (in which the Sun is the size of a baseball): Diameter: A = 10.2 inches. Separation: AB = 6.68 miles.
 Distance (LY): 680 Total luminosity (Suns): 82 Ball 53 Rating: 5 M HD 199871; SAO 50301 Position: 2059+4121 Magnitude Separation PA Year Spectra Colors A 7.11 — — — M0 III Y! B 11.36 169 = 352 = 1909 ? Notes:
 1880: 169 @ 352. 2 measurements. Observations:
 C11 at 115x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 63.0 inches. Separation: AB = 174 miles.
 Distance (LY): 660 Total luminosity (Suns): 50
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 Zone 102, Map 9
 Double Stars
 Easy Hough 145 Rating: 4 E ADS 14384; SAO 70603 Position: 2052+3513 Magnitude Separation PA Year Spectra Colors A 8.75 — — — F8 Y B 10.39 12.4 + 295 - 1957 dB! Notes:
 1886: 7.8 @ 320. 17 measurements. Hipparcos/Tycho mission data show different distances for these stars (240 and 34
 light years); they may be optical. Observations:
 C8 at 104x. Rich field. Scheiner 1224 Rating: 5 E Position: 2042+3636 Magnitude Separation PA Year Spectra Colors A 9.76 — — — pO B 10.23 24.8 + 161 = 1984 pB Notes:
 1896: 23.9 @ 161. 5 measurements. Observations:
 C8 at 104x. A grainy asterism is 5 min W and adds a nice touch to the rich field.
 Distance (LY): 249 Total luminosity (Suns): 1

Page 103
                        

Zone 102
 - 84 -
 Espin 2195 Rating: 5 E ADS 14215 Position: 2043+3608 Magnitude Separation PA Year Spectra Colors A 9.49 — — — W B 11.13 20.6 + 3 - 1991 pB Notes:
 1896: 20.4 @ 4. 5 measurements. May be optical. B has a 12.8m companion at 1.9 @ 102 (1983).
 Observations: C8 at 104x. Faint but rich field.
 Distance (LY): 17 Total luminosity (Suns): 0.004
 Scheiner 1268 Rating: 5 E Position: 2050+3713 Magnitude Separation PA Year Spectra Colors A 10.53 — — — W B 10.65 27.2 - 125 - 1984 W Notes:
 1896: 27.3 @ 131. 7 measurements. Observations:
 C8 at 104x. Two 9m triangles dominate the rich field.
 Distance (LY): 162 Total luminosity (Suns): 0.2 Scheiner 1276 Rating: 5 E SAO 70572 Position: 2050+3641 Magnitude Separation PA Year Spectra Colors A 9.06 — — — W B 11.59 18.8 + 269 - 1933 B
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 Notes: 1896: 16.1 @ 268. 3 measurements.
 Observations:
 C8 at 104x.
 Distance (LY): 466 Total luminosity (Suns): 4.39 Scheiner 1282 Rating: 5 E HD 198785; SAO 70586 Position: 2051+3717 Magnitude Separation PA Year Spectra Colors A 8.82 — — — A0 W B 12.62 26.2 272 1896 W Notes:
 1 measurement. Observations:
 C8 at 104x. Moderate field. Scale model (in which the Sun is the size of a baseball): Diameter: A = 6.43 inches. Separation: AB = 38.0 miles.
 Distance (LY): 930 Total luminosity (Suns): 20.62 Scheiner 1297 Rating: 5 E HD 199082; SAO 70639 Position: 2054+3605 Magnitude Separation PA Year Spectra Colors A 8.98 — — — A2 W B 11.91 20.0 268 1896 ? Notes:
 1 measurement.
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 Observations: C11 at 115x. This pair is the S vertex of a 9m triangle.
 Scheiner 1298 Rating: 5 E Position: 2054+3511 Magnitude Separation PA Year Spectra Colors A 10.61 — — — W B 10.88 28.2 - 15 + 1991 W Notes:
 1896: 28.5 @ 13. 5 measurements. Observations:
 C8 at 104x.
 Moderate h1586 Rating: 4 M HD 198879; SAO 70610 Position: 2052+3544 Magnitude Separation PA Year Spectra Colors A 7.77 — — — K5 O B 11.10 15.6 + 261 = 1904 ? Notes:
 1876: 15.0 @ 261. 4 measurements. Observations:
 C8 at 104x. Moderate field to the WNW. Scale model (in which the Sun is the size of a baseball): Diameter: A = 33.8 inches. Separation: AB = 26.0 miles.
 Distance (LY): 1,070 Total luminosity (Suns): 103
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 Espin 2196 Rating: 5 M ADS 14282 Position: 2048+3550 Magnitude Separation PA Year Spectra Colors A 9.28 — — — W B 11.40 5.9 - 66 = 1933 ? Notes:
 1925: 6.2 @ 66. 2 measurements. Observations:
 C11 at 115x. This pair is the E vertex of a 10m triangle.
 Distance (LY): 134 Total luminosity (Suns): 0.31
 Difficult Lambda Cyg Rating: 3 D 54 Cyg; OS 413; South 765; ADS 14296; HD 198183; SAO 70505 Position: 2047+3630 Magnitude Separation PA Year Spectra Colors A 4.53 — — — B6 Ve W B 6.01 0.9 + 9 -! 1999 B7 V ? C 9.90 83.4 - 106 + 1988 R Notes:
 AB 1842: 0.7 @ 117. Over 100 measurements. The orbit is 391.3 years long (Rabe, 1948) with semi-major axis of 0.77" and retrograde motion.
 AC 1851: 85.4 @ 105. 15 measurements. A is a spectroscopic binary that has been resolved by speckle, with 11.6 year period,
 semi-major axis of 0.048", and retrograde motion. (Aa 1978: 0.0 @ 24. 1991: 0.0 @ 349. 20 measurements.)
 The primary is a shell star and a spectroscopic binary. Observations:
 C8 at 83x.
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 C11 at 634x. AB was cleanly split and showed W and yW. Scale model (in which the Sun is the size of a baseball): Diameter: A = 10.8 inches; B = 10.8 inches. Separation: AB = 1.23 miles; AC = 115 miles; Aa = 138 feet.
 Distance (LY): 880 Total luminosity (Suns): 1,211 OS 419 Rating: 5 D ADS 14420; HD 199234; SAO 70659 Position: 2055+3704 Magnitude Separation PA Year Spectra Colors A 7.15 — — — A0 W B 9.85 1.6 + 28 - 1996 ? Notes:
 1843: 1.4 @ 37. 19 measurements. Observations:
 C11 at 339x. Scale model (in which the Sun is the size of a baseball): Diameter: A = 5.79 inches. Separation: AB = 1.42 miles.
 Distance (LY): 570 Total luminosity (Suns): 38
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 Zone 102 Mini-Catalog Double Stars Designation Position Rating Map Component Mag Separation PA
 OS 394 2000+3625 2E 3 A B
 7.0110.21
 — 11.0 +
 — 294 +
 Webb 9 2001+3635 2E 3
 A B C
 6.698.97
 9.6
 — 71.2 + 81.9 +
 — 202 = 81.9 +
 Bur 440 2006+3547 2E 3
 A B C D E F
 6.7711.810.89.58
 10.15 7.36
 — 6.3 -
 11.4 + 11.3 + 27.7 – 36.1 +
 — 65 +
 11.4 + 11.3 + 108 + 28 =
 STF 2639 2009+3529 2E 3
 A B C
 7.388.3310.1
 — 5.8 + 28.0 +
 — 303 - 28.0 +
 Bur 442 2016+3738 2E 3 A B
 7.947.99
 — 19.3 +
 — 100 -
 STF 2691 2030+3807 2E 6 A B
 8.198.46
 — 17.2 +
 — 31 -
 OS 414 2047+4224 2E 7
 A B C
 7.228.849.93
 — 9.9 +!
 107.0 +
 — 94 -
 107.0 +
 OS 416 2052+4345 2E 7 A B
 7.37.91
 — 9.7 +
 — 118 -
 h1468 2001+4018 3E 2 A B
 7.8710.74
 — 12.0 -
 — 283 +
 h1470 2004+3819 3E 2 A B
 7.159.57
 — 29.1 +
 — 340 +
 A 1413 2005+3641 3E 3 A B
 9.9710.6
 — 2.3 +
 — 138 -
 Espin 86 2006+3556 3E 3
 A B C D
 10.8910
 13.7112
 — 13.8 + 12.9 + 17.6 +
 — 297 + 12.9 + 17.6 +
 Sh 316 2006+3536 3E 3 A B
 7.798.82
 — 69.3 -
 — 322 -
 h606 2008+3808 3E 3 A B
 8.028.13
 — 44.1 +
 — 228 =
 Ball 47 2013+3844 3E 2
 A B C
 7.617.089.28
 — 132 =
 154.8 +!?
 — 174 -
 154.8 +!?
 Fox 252 2017+4337 3E 1 A B
 8.689.98
 — 18.5 +
 — 246 =
 Espin 1674 2018+4122 3E 2 A B
 9.6410.27
 — 4.9 -
 — 125 +
 h2951 2018+3956 3E 2 A B
 8.759.54
 — 10.8 -
 — 125 -

Page 109
                        

Zone 102
 - 90 -
 Designation Position Rating Map Component Mag Separation PA
 OSS 205 2020+4108 3E 2 A B
 7.188.92
 — 45.1 -
 — 320 +
 OSS 206 2023+3913 3E 5
 A B C
 BC Aa
 6.748.61
 10.6611.00
 — 43.3 +
 19.3 23.4
 — 255 -
 70 262
 h1523 2030+4100 3E 5 A B
 9.139.81
 — 12.4 -
 — 344 -
 A. G. 407 2030+4343 3E 4 A B
 9.7810.13
 — 6.9 -
 — 231 -
 h609 2033+4027 3E 5 A B
 8.779.09
 — 26.5 +
 — 321 -
 A. G. 409 2034+4034 3E 5 A B
 9.2610
 — 9.9 +
 — 268 +
 STF 2708 2039+3838 3E 8
 A B C D
 6.838.6713.310.8
 — 52.0 +!! 16.9 + 113.6 -
 — 323 - 16.9 + 113.6 -
 Espin 1449 2045+4337 3E 7 A B
 9.439.94
 — 6.6 -
 — 57 =
 OSS 196 2002+4052 4E 2
 A B C
 7.349.16
 12
 — 53.5 - 138.6
 — 169 + 138.6
 Scheiner 830 2004+3625 4E 3 A B
 8.1510.52
 — 29.4 +
 — 359 +
 h1472 2004+4359 4E 1 A B
 10.8810.75
 — 16.0 +
 — 222 =
 Espin 203 2008+3528 4E 3 A B
 9.311.12
 — 5.8 -
 — 130 +
 Espin 87 2010+3644 4E 3 A B
 9.3410.39
 — 8.7 -
 — 298 =
 Scheiner 1028 2014+3632 4E 3 A B
 9.1910.33
 — 13.2 -
 — 177 -
 Scheiner 1023 2014+3640 4E 3 A B
 9.1810.53
 — 27.9 +
 — 343 +
 STF 2663 2017+3941 4E 2 A B
 7.728.29
 — 5.4 +
 — 322 -
 A. G. 253 2019+3635 4E 3
 A B C
 9.279.85
 11.37
 — 9.5 = 171.4
 — 117 - 171.4
 Scheiner 1103 2022+3950 4E 5 A B
 8.9210.88
 — 17.1 +
 — 223 =
 A 289 2023+4244 4E 4 A B
 8.6710.59
 — 70.7 -
 — 351 +
 Scheiner 1116 2024+3819 4E 5 A B
 9.159.85
 — 30.2 +
 — 341 +
 Bpm 209 2024+3830 4E 5
 A B C
 8.5811.78
 9.22
 — 38.5 - 66.0 -
 — 319 = 66.0 -
 A 291 2025+4355 4E 4 A B
 9.110.4
 — 18.0 +
 — 284 =?
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 Designation Position Rating Map Component Mag Separation PA
 Weisse 35 2029+3730 4E 6
 A B C D
 CD
 7.748.14
 9.810.8
 — 3.9 + 87.5 +
 12.2 +
 — 214 + 87.5 +
 202 +
 h1525 2030+4022 4E 5 A B
 9.119.51
 — 9.0 +
 — 234 +
 h1526 2031+3521 4E 6 A B
 8.949.19
 — 8.7 -
 — 149 =
 Scheiner 1142 2031+3540 4E 6 A B
 10.369.52
 — 21.7 -
 — 78 +
 h1530 2032+4143 4E 4 A B
 9.8610.36
 — 16.2 +
 — 242 -
 Scheiner 1152 2032+3516 4E 6 A B
 8.6110.79
 — 25.5 -
 — 317 -
 h1539 2033+4119 4E 5
 A B C
 7.5310.1
 10.95
 — 9.5 + 17.3 +
 — 203 + 17.3 +
 47 Cyg 2034+3515 4E 6 A B
 4.6111.87
 — 115.6 -
 — 210 +
 STF 2719 rej 2041+4321 4E 4 A B
 9.1811.02
 — 14.1 -
 — 142 -
 Espin 2699 2043+4456 4E 7 A B
 8.639.51
 — 40.1 +
 — 297 +
 Espin 2701 2046+4448 4E 7 A B
 8.719.16
 — 51.5 -
 — 80 +
 Hough 145 2052+3513 4E 9 A B
 8.7510.39
 — 12.4 +
 — 295 -
 Engelmann 77 2057+4254 4E 7
 A B C D
 CD
 7.1910.19.1113.5
 — 100.9 -! 132.2 -!
 92.7 -
 — 333 -!
 132.2 -!
 357 +
 Scheiner 786 2001+3736 5E 3 A B
 9.199.9
 — 27.8 +
 — 252 +
 Espin 202 2002+3518 5E 3
 A B C
 9.1511.23
 12.1
 — 11.9 = 23.0
 — 104 - 23.0
 27 Cyg 2006+3558 5E 3
 A B C
 5.59.5
 11.6
 — 12 36
 — 84 36
 Espin 25 2006+3546 5E 3
 A B C D
 7.912
 14.88.73
 — 8.6 - 10.8 - 19.1 -
 — 126 + 10.8 - 19.1 -
 A 1416 2008+3837 5E 2 A B
 8.3110.79
 — 4.5 -
 — 41 -
 Scheiner 917 2009+3530 5E 3 A B
 8.4212.52
 — 27.8
 — 338
 Scheiner 962 2011+3642 5E 3 A B
 9.1610.62
 — 23.1 +
 — 290 -
 Ball 46 2012+3612 5E 3 A B
 8.1210.57
 — 53 =
 — 109 -
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 Designation Position Rating Map Component Mag Separation PA
 Scheiner 1000 2012+3803 5E 3 A B
 9.7611.36
 — 19.0 -
 — 146 -
 Espin 204 2014+3521 5E 3 A B
 7.5611.17
 — 12.6 +
 — 257 +
 Espin 244 2014+3524 5E 3 A B
 8.4910.38
 — 39.1 -
 — 125 -
 29 Cyg 2015+3648 5E 3
 A B C D
 BC
 4.9312.36.57
 10.02
 — 36.9 - 215 + 220 -
 208.2 -
 — 333 - 215 + 220 - 119 -
 Ball 48 2015+3640 5E 3 A B
 7.9210.01
 — 114 =
 — 118 =
 Espin 2047 2015+3855 5E 2 A B
 9.4410.26
 — 34.7 +
 — 176 +
 Scheiner 1059 2017+3651 5E 3 A B
 9.4410.2
 — 12.5 -
 — 321 -
 h1503 2019+4227 5E 1 A B
 9.8110.69
 — 16.6 +
 — 74 -
 Scheiner 1081 2019+3646 5E 3 A B
 11.3211.12
 — 19.6
 — 229
 Argelander 92 2026+4153 5E 4 A B
 9.5910.47
 — 41.5 +
 — 310 -
 Scheiner 1136 2030+3836 5E 5 A B
 8.4711.42
 — 12.4 +
 — 262 +
 Scheiner 1184 2036+3746 5E 6 A B
 10.4312.13
 — 26.9 +
 — 36 -
 h612 2041+3905 5E 8 A B
 6.5110.51
 — 48.2 -
 — 10 +
 Scheiner 1224 2042+3636 5E 9 A B
 9.7610.23
 — 24.8 +
 — 161 =
 Milburn 23 2042+4041 5E 5 A B
 8.9310.7
 — 7.5 -
 — 42 -
 Espin 2195 2043+3608 5E 9 A B
 9.4911.13
 — 20.6 +
 — 3 -
 Ali 952 2049+3917 5E 8 A B
 7.929.2
 — 6.0
 — 55
 56 Cyg 2050+4403 5E 7 A B
 5.0411.1
 — 60.1 -!
 — 48 +
 h1582 2050+3833 5E 8
 A B C
 8.2113.6910.36
 — 17.1 = 30.6 +
 — 45 -
 30.6 +
 Scheiner 1268 2050+3713 5E 9 A B
 10.5310.65
 — 27.2 -
 — 125 -
 Scheiner 1276 2050+3641 5E 9 A B
 9.0611.59
 — 18.8 +
 — 269 -
 Scheiner 1282 2051+3717 5E 9 A B
 8.8212.62
 — 26.2
 — 272
 Scheiner 1297 2054+3605 5E 9 A B
 8.9811.91
 — 20.0
 — 268
 Scheiner 1298 2054+3511 5E 9 A B
 10.6110.88
 — 28.2 -
 — 15 +
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 Designation Position Rating Map Component Mag Separation PA
 STF 2624 2004+3601 2M 3
 A B C D
 7.167.769.7112.9
 — 1.9 - 41.3 - 29.2 +
 — 173 - 41.3 - 29.2 +
 STF 2702 2036+3510 2M 6 A B
 8.58.99
 — 3.2 -
 — 205 -
 OS 401 2012+3827 3M 2 A B
 7.2110.47
 — 12.9 -
 — 62 +
 STF 2666 2018+4044 3M 2
 A B C D
 5.838.1
 11.1110.4
 — 2.7 = 34.8 + 49.8 +
 — 245 + 34.8 + 49.8 +
 STF 2668 2020+3924 3M 2 A B
 6.638.5
 — 3.5 +
 — 283 -
 Dembowski 22 2026+4006 3M 5
 A B C
 8.159.48
 12.39
 — 2.9 + 73 +!!
 — 160 + 73 +!!
 Scheiner 903 2008+3617 4M 3 A B
 9.4110.86
 — 12.0 +
 — 187 -
 Scheiner 928 2009+3630 4M 3
 A B C D
 8.5713.2613.52
 9.47
 — 10.4 + 18.9 + 29.1 +
 — 133 - 18.9 + 29.1 +
 STF 2659 2016+4339 4M 1
 A B C D E
 CD CE
 8.6110.82
 9.5312.8
 13.50
 — 3.1 + 19.6 -
 1.2 – 6.7 +
 — 315 - 19.6 -
 128 – 51 -
 Bur 432 2025+3545 4M 6 A B
 8.619.43
 — 1.4 =
 — 197 +
 Scheiner 1160 2033+3916 4M 5
 A B C
 7.5911.110.2
 — 14.3 + 19.8
 — 50 - 19.8
 Espin 667 2039+4438 4M 4 A B
 9.668.44
 — 9.8 -
 — 186 +
 h1586 2052+3544 4M 9 A B
 7.7711.1
 — 15.6 +
 — 261 =
 OS 423 2055+4230 4M 7 A B
 7.039.49
 — 2.8 =
 — 77 +
 Bur 1480 2005+3857 5M 2 A B
 9.2311.5
 — 8.3 -
 — 334 -
 Stone 50 2006+4018 5M 2 A B
 10.111.1
 — 6.3
 — 170
 Scheiner 849 2006+3554 5M 3 A B
 8.6912.79
 — 24.1
 — 276
 h1490 2011+3552 5M 3 A B
 10.611.5
 — 8.7 +
 — 1 +
 Bur 660 2014+4323 5M 1
 A B C D
 6.1312.6
 12.4512.9
 — 9.1 - 57.3 30.0
 — 319 + 57.3 30.0
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 Designation Position Rating Map Component Mag Separation PA
 Scheiner 1031 2014+3616 5M 3 A B
 812.26
 — 18.3
 — 61
 h1505 2021+4335 5M 4 A B
 7.8611.15
 — 16.9 +
 — 112 -
 h1506 2023+3541 5M 6
 A B C
 8.0210.8411.09
 — 9.2 + 34.6 +
 — 203 + 34.6 +
 Scheiner 1125 2026+3547 5M 6 A B
 8.5612.03
 — 18.8
 — 250
 Espin 1445 2042+4350 5M 4 A B
 8.3611.92
 — 5.9 -
 — 185 +
 Scheiner 1230 2044+3927 5M 8 A B
 7.7312.05
 — 25.5
 — 128
 Espin 2196 2048+3550 5M 9 A B
 9.2811.4
 — 5.9 -
 — 66 =
 STF 2731 2049+3947 5M 8
 A B C D
 7.529.83
 13.6413.56
 — 4.1 + 16.9 + 18.7 +
 — 87 +
 16.9 + 18.7 +
 OS 420 2054+4042 5M 8 A B
 6.6910.7
 — 6.3 +
 — 2 -
 Ball 53 2059+4121 5M 8 A B
 7.1111.36
 — 169 =
 — 352 =
 OS 410 2040+4035 2D 5
 A B C D
 6.076.08
 8.914.5
 — 0.9 + 68.8 -
 106.3 +
 — 5 -
 68.8 - 106.3 +
 STF 2657 2014+4206 3D 1
 A B C
 7.327.71
 10.23
 — 0.9 + 11.5 -
 — 170 + 11.5 -
 Lambda Cyg 2047+3630 3D 9
 A B C
 4.536.01
 9.9
 — 0.9 + 83.4 -
 — 9 -!
 83.4 -
 Bur 1289 2001+3741 4D 3
 A B C D
 7.999.9
 9.7710.8
 — 0.7 -
 21.5 = 105.5 -
 — 55 -
 21.5 = 105.5 -
 OSS 399 2011+3703 4D 3 A B
 7.439.9
 — 4.2 +
 — 279 +
 OSS 207 2023+4259 4D 4
 A B C D
 CD
 6.28.93
 813.6
 — 1.5 + 86.6 -
 57.4
 — 3 -
 86.6 -
 164
 A 293 2027+4152 4D 4 A B
 9.579.62
 — 1.4 +
 — 119 -
 Bur 661 2017+4022 5D 2
 A B C
 5.2711.812.6
 — 12.6 = 111.7
 — 66 -
 111.7
 Gamma Cyg 2022+4015 5D 5 A B
 2.239.2
 — 141.4 +
 — 196 -
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 - 95 -
 Designation Position Rating Map Component Mag Separation PA
 44 Cyg 2031+3656 5D 6
 A B C D
 6.2110.12
 12.812.93
 — 2.2 -
 16.5 + 63.1
 — 158 + 16.5 + 63.1
 OS 419 2055+3704 5D 9 A B
 7.159.85
 — 1.6 +
 — 28 -
 Deep Space Objects
 Specifications
 Object Position Rating Map
 Type
 Mag Surface
 Br Population NGC 6866 2004+4400 2E 1 Oc (II 2r) 8.0 80 Collinder 419 2018+4043 2E 2 Oc (IV 2p) 5.4 14 NGC 6910 2023+4047 2E 5 Oc/Gn (I 3mn) 7.4 66 NGC 6913 2024+3832 2E 5 Oc/Gn (II 3mn) 7.1 81 NGC 6997 2055+4433 2E 7 Oc 10.0 28 Dolidze-Dzimselejsvili 36 2003+4206 3E 1 OC (IV 1 p) 10.0 Dolidze-Dzimselejsvili 10 2006+4032 3E 2 OC (IV 1 p n) 9.0 12 NGC 6871 2006+3547 3E 3 Oc (II 2pn) 5.2 66 NGC 6883 2011+3551 3E 3 Oc (IV 2mn) 8.3 40 Biurakan 2 2009+3529 4E 3 Oc (III 2p) 6.3 10 Berkeley 86 2020+3842 4E 2 Oc/Gn (I 3pn) 7.9 30 IC 1311 2010+4113 5E 2 Oc/Gn (II 3rn) 6.0 60 IC 4996 2017+3738 2M 3 Oc (I 3pn) 7.2 30 NGC 6996 2057+4438 3M 7 Oc/Gn (III 2mn) 10.0 40 NGC 6874 2007+3810 4M 3 Oc 9.0 19 Collinder 421 2023+4142 4M 4 Oc (III 1pn) 10.1 22 Basel 6 2007+3821 5M 2 Oc/Gn 7.7 40 NGC 7000 2059+4420 2D 7 Gn (E) NGC 6888 2012+3821 4D 2 SNR (E) PK 79+ 5.1 2009+4344 5D 1 Pn (4(2)) 12.3 NGC 6914 2024+4229 5D 4 Gn (R) IC 5067 / 70 2051+4421 5D 7 Gn ()
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