DESCRIPTION OF STARS

~ HD 144, 10 Cas, MWC 2 ; R | o 5= 0103.8m, D, g5 = +63°55"; 5p. 1. BOIII(1,2) ; vsini = 150 kms ~* ; V=35.59, B-V=-003,
U-B=-0.11.

Observed from 1953 to 1969, this star docs not exhibit anyemission features at this dispersion ; its spectrum looks like that
ofa B9 star. Ho isadistinctabsorptionline. From 1970-1971, Ha isa weaker absorption line, and ata higher dispersion isseen
to have a centrally superposed narrow emission component of fow intensity.

~ HD 698, MWC 4 : R 1g56= 0h09.0m, Dygeo= + 57°56” - sp. t. BSITI(1) : V=7.08, B-V—=+0.18, U-B=-0.40 : spectr. bin.
P=559d.

Observed from 1953 to 1976, this star does not noticeably vary. Heis a strong bright line, and the wings of H 3 , partially
neutralized by emission, are unusually weak. Hydrogen and metallic shell lines (Fell, Till) are observed on every spectrogram.
The H f to HY lines have conspicuous, sharpdark cores ; on the other hand, the metallic shell lines are weak. The Hel, Mgl1, Sill
and Nal absorption lines are particularly sharp and distinct. The Call K line is strong (see illustration).

- HD 4180, 220Cas, MWC B ; Rygsa= 0h41.9m, Dygse= +48°01" :sp. 1. BSIII(1) ; vsini = 260 kms ' ; V=454, B-V=-0.07,
U-B=-0.51.

Observed from 1953 to 1976, this star is sometimesina« Bstar » phase, at other timesina « Bestar » phase. The widthof
the wings ofthe hydrogen absorption lines varies greatly. From 1953 10 1959, Ha isan absorption line ;at the end of 1960, it isnot
distinguished from the continuum, and in 1962 a faint absorption is observed. At the end of 1963, Ha isan emission line, and at
the end of 1964 it isa faint emission line superposed centrally on a broad absorptionline. In 1968 itisagaina faintabsorption line,
and in 1971 it has some very fast fluctuations of intensity. The He absorption is more distinet from 1972 10 1975 ;in 1976 the
absorption line is broad and has a centrally superposed emission line. Atthe maximum intensity of the Hee emission line (1964~
1965 and 1976), sharp dark cores owing to a weak shell are seen on the H§ and Hy lines, which are also disturbed by emission.

- HD 5394,y Cas, MWC9 ; R 50 0h33.7m, Dyggo= + 60°27"; sp. 1. BO.SIVI(1), BOIIH2) ; v sini = 230 kms ™" ; V=2.47 var,
B-V=-0.15, U-B=-1.08.

Observed from 1953 o 1976, this star exhibits large changes in emission and occasionally a hydrogen shell.

In 1953, Ha and Hf are emission lines, Hy and H& cannot be distinguished from the continuum, and the other
hydrogen lines are hazy absorption lines. Hel A 5876 is bright, and the other Hel lines are dark and weak ; some traces of Fell
emission lines are found.

From 1956 to 1958, the emission weakensslightly, Hy graduallyappearsasa weak absorptionline, anda faint hydrogen
shell appears centrally on the H8 , He , and H8 lines. At the end of 1960, the hydrogen shell is str hened as the i
continues to weaken ; Hel X 5876 is barely visible and the H 8 line is no longer distinguished from the continuum.

At the end of 1961, the emission is strengthened : H again shows an emission component, Hy is not distinct from the
continuum, and the hydrogen shell has become fainter. From the end of 1963, hydrogen emission gradually strengthens and
becomes visible to Hy . A «veiling » of the other hydrogen lines is observed, the hydrogen shell, visible centrally on the
Hé and He lines, becomes fainter ; Fell and HelA 5876 are bright. In 1973 and 1974, a maximum of emission is observed.
From 1975, the emission again becomes fainter, particularly in the Fell and HY lines, In 1976, only Ha, Hf , and HelA 5876 are
bright ; the veiling effect has disappeared.

- HD 6343, MWC 10 ; R |y~ 1h02.6m, D, gg= +65%2" ; sp. t. BTV(1), BRSIV-V(2) ; V="7.26, B-V=+0.16, U-B=-0.24.

Observed from 1953 to 1976, this star does not reveal any noticeable changes at this dispersion, He is a moderately
intense emission line,and H § is a very weak emission line superposed centrally on a broad absorption.

— HD 6811, ¥ And, MWC 420 ; R g5~ 1006.6m, Dygso= +46°59" ; sp, t. BTHI(1), BSIII(2) ; vsini = 70 ks ; V=q.25,
B-V=-0.07, U-B=-034 ; bin.

Observed from 1954 to 1976, this star exhibits a weak and variable emission, visible only on the Ha line. From 1954 to
1956, Ha isa very faintabsorption line ; from 1958 to 1960, it is not distinguished from the continuum. In 1961-1962, Ha isa very
Faint emission superposed centrally on a wider absorption - from 1963, the Ha emission line gradually strengthens. From 1968
1o 1975, Ha is a fairly narrow but low-intensity emission (see illu stration).

~ HD 9709, MWC 426 ; R g5 1h33.0m, Dygsp= +46°S1" 5 5p. t. BEV(1.2) ; v sini = 350 ks~ ; Veu7.0.

Observed from 1953 to 1976, this star exhibits a slow str hening of the emission, clearly visible in the Ha and
Hf lines. To 1964, HB shows a faint emission line superposed centrally on a broad absorption ; then this emission becomes
stronger, and in 1971 some Fell emission traces are observed. During this enhancement of the emission (1964-1974), some
traces of a hydrogen shell are seen centrallyonthe Hy andHS lines. After 1974, the emission becomes slightly fainter, and the
hydrogen shell disappears.

= HD 10516, #*Per, MWC 16 ; Rygso™ 1h40.5m, Dygso=-+50°26"; sp. L, BIV(1), 09.5V(2) ; v sini = 450 kms—" V=4.07 var,
B-V=_0.04, U-B=-0.93 ; spectr. bin, P = 126.6 d.

Observed from 1953 to 1976, this star exhibits a strong emission in the Balmer and Fell lines ; a« veiling » effect is
observed in the blue-violet spectral range. This binary star is well known to occasionally have a shell of hydrogen and neutral
helium.

Thehydrogen shell appears twice duringa binary cycle, the Hel tripletsand X 3965 becoming stronger duringthe second
enhancement of the hydrogen shell.

Our observations show a strong, wide bright Ha line, a rather strong bright HE line, and an emission line superposed
centrally on a broad absorption diminishing in intensity from Hy to He . The Fell lines are bright and strong. Although out
observations made ata rather lowdispersion are not appropriate forastudy of the strengthof the hydrogen shell lines, wheniden-
tical phases are compared the shell lines seem to be less strong after 1970, as are Hel A) 3888, 3965 (the most typical), 4026,
4471, and 5876 and the Call K line.

A strengthening of these shell lines is visible on the plates made on 18 October 1953, 9 and 12 October 1960, 3 and 7
December 1960, and 16 November 1964,

= HD 11606, MWC 21 ; Rygeq= 1h52.3m, D g5= + 59°02": sp. 1. BIVn(1), BIVA2) ; V= 7.02, B-V=+0.06, U~B=—0.86.

Observed from 1953 to 1976, this star exhibits a slow enh: of the emission, From 1953 to 1958, He isa strong
bright line, HE a moderate bright line, and Hy a rather broad and hazy absorption. From 1960, H # becomesa strong bright
line, and H is seen as an emission line centrally superposed on a broad absorption ; some traces of Fell emission lines
graduallyappear. From 1971, aweak emission is observed centrally on the H§ absorptionline. During this enhancementofthe
emission, some traces of a hydrogen sheil are sometimesseenonthe H8 line, asin November 1961 and February 1969, The Nal
and Call absorption lines, which are very narrow, are visible.

- HD 18552, MWC 455 ; Ry950= 2057.0m, Dyogo= +37°56" ; sp.L. B8Vn(1), BEV(2) ; v sin i = 320 kms™": V=6.1,B-V=-0,06,
U-B=-0.38,

Observed from 195310 1976, this star exhibits an enhancement of the emission lines ;until 1964, Her isastrongbright line
and H § appearsas a very weak emission line ona broad absorption. In 1968 the H B emission comp b strongerand
sometimes the Fell lines are weakly bright, quite well observed between A A5000 and 5350, Occasionally some weak traces of a
hydrogen shell are seen on the Hy and H§ lines, as in 1960-1962.

= HD 19243, MWC 61 : R,y 5~ 3h04.8m, Dy, .5~ +62°12 ; sp. t. BLILIV(T), BIII%2) ; V6,62, B-Ve=+0.26, U-B=-0.65,

Observed from 1953 to 1976, this star exhibits a gradual enhancement of the Balmer and Fell emission lines. In 1953-
1954, Ha is a strong, broad bright line, HB is a moderate bright line, and Hy and H§ have sharp dark cores given by a
hydrogen shell. In 1956 the emission is clearly apparent in the center of the Hy line ;ashellis visible on the H& linein 1960, A
maximum of emission is seen between 1964 and 1974, and during that period the emission appears faintly in the center of the
H& line, whilethe Fell lines, which were faint emission lines from 1953 to 1964, become well defined between Hy and A 5350,
‘The Nal and Call narrow absorption lines are visible. In 1976 the emission in the spectrograms becomes fainter.
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~ HD 20336, MWC6S ; R 555~ 3h15.6m, D40 +65'28"; 5p. 1. B3Vn(1), B3V(2): v sini = 350 kms ! ;V=4.84 B-V=_0.15,
U-B=-0.77.

Observed from 1954 to 1976, this starexhibits largechanges in variation ofthe He and HE emissionlines. From 195410
1958, He is a strong emission line, H@ is a faint emission line superposed centrally on a broad absorption, and a variable
hydrogen shell is observed on the Hy and H5 lines. From 1960 to 1965, the bright He line becomes fainter, and H@ is an
absorption line with a sharp core and possibly some faint emission remaining on its wings,Hy andH§ aredistinet absorption
lines. Itis difficult to see definitive evidence of a shell at that time. From 1968 to 1973, Hee isa very faintemission line, whilethe
other hydrogen lines, particularly HBand H, are deep, distinct absorption lines, From 1974, He becomes stronger while the
Hp absorption line is hazier and no longer contains a sharp core,

- HD21641, MWC727 R o5 3h28.0m, Dy ey +47%42;5p. 1. BIVn(1), BIV(2); vsimi = 190 kms— ; Ve 77, B-V=-0.02,
U-B=-0.28.

Observed from 1957 to 1975, this star exhibits very few changes. Ha isa moderate emission line, and H isavery faint
emission line superposed centrally on an absorption line (see illustration).

- HD 22192, § Per, MWC 69 ; Rjgs0= 3h32.9m, Dygso= +48702" ; sp. 1. B4V(1), BSIVX(2) ; vsini = 370 kmis=!; V=423,
B-V=—_0.06, U-B=-10,57.

Observed from 1957 1o 1976, this starexhibitsa strongemissionintheHe | H f,and Felllines;the Hy andH§ linesare
also disturbed by emission. Sharp dark cores owing to a shell are seen on the H 7 HE&,and He lines.

The emission does not vary appreciably until 1971, From then on, theemission becomes veryslightly fainterand thereare
some fluctuations of the shell camponents, particularlythe Hy line. Attheend of 1976, this shell becomes much fainterand the
Fell emissions are weaker (see illustration).

~ HD 22780, MWC 463 ; R 55~ 3037.9m, Dyosa— +37°25 ; sp. . BTVn(1) : v sin | = 360 kms=1: V=557, B-V=-0.07,

U-B=-041.
Observed from 1953 to 1976, thisstar first exhibitsa « B star » phase toNovember 1964 and then a « Be star » phase from
1968 (there were noobservation between 1965and 1968). From 1968 10 1972, Ha isamoderate brightling, and thereseemstobe

afaint central emission on the H§ absorptionline. In 1973 and 1974, Ha isa faint emission line, whereas it isa weak absorption
ling in 1975, and 1976 (see illustration).

- HD 23302, 17Tau, Electra, MWCT2 ; R ;. = 3h41.9m, Digeo =+23°57": sp..BOIII(1), BR.STV-III(2) ; v sin i = 215 kms i
V=370, B-V=-0.11, U-B=-0.40,

Observed from 1955 to 1976, this star alwayshasan Ha absorptionline of various strengths : the absorptionisweak until
1961 and is more distinct in 1964, 1968, and 1969. In 1970and 197 I,He isahazy absorption line, which becomes fainterin 1973
through 1976.

— HD 23480, 23 Tau, Mérope, MWC 73 ; R 550~ 3hd3.4m, Dyysp= +23°48" { sp. t. BTIII(D), B6.SIV- V(2) ;v sini = 280 kms —! 3
V= 4,18, B-V=—-006, U-B=-0.42.

Observed from 1953 to 1976, this star exhibits large changes in the Ha emission line.

In 1953, Ha is anarrowand rather strong bright line, Hp isaweakemission line centrally superposed on & photospheric
absorption. From 195510 1961, He isa weak emission line, while HB isastrongabsorption line. From the end of 1964 to 1970,
Ha is again a rather strong emission line, and H@ is a hazy absorption line.

From 197110 1975, the intensity of the Ha emission line graduallyt
In 1976, He is again a weak emission line.

fainter,and HP isastrong absorption line.

= HD 23552, MWC 464 ; R o= 3h44.6m, Dyggo= +50°35" ; sp. t. BEV(1) ; v sin i = 250 kms— i V=614, B-V=4-0.06,
U-B=-0.32,

Observed from 1954 Lo 1976, this star exhibits very few noticeable changesin He isamoderate brightline and
Hf is a weak emission centrally superposed on a broad absorption line. Some faint traces of a hydrogen shell, seen on the
Hoy line from 197210 1975, seem to be observed. The emission seems to become fainter after 1970, There isa slight maximum of
emission between 1963 and 1970,

- HD 23630, 25 Tau, Alcyone, MWC 74 ; Rygs~ Jhd4.5m, Dygep= +23°57"; sp. t. BTHI(1), BRIII(2) ; vsini = 215 kms <
V=2.87, B-V=~0.09, U-B=-0.34,

Observed [rom 1953 to 1976, this star does not exhibit any noticeable changes in emission on sur plates, Ha isalwaysa
narrow bright line of moderate intensity.

~ HD 23862, 28 Tau, Pléione, MWC 75 ; B 5= 3hd6.2m, Dy o= +23°59° 7sp: L B8(1), B8IV(2); vsini = 330kms—" ; V=509
var, B-V=—0.08, U-B=-0.28.

Observed from 1953 to 1976, this star exhibits a change in emission, and the app in 1972 ofa strong hydrogen and
metallic shell,
From 195310 1957, anenh; 1ientofthe intensity of th ionisgradually observed, Ha isastrongandwide bright

line,and HE is an emission of moderate intensity centrally superposed ona broad absorption. The Fell linesarealso bright. In
1958-1959, an emission appears centrally on the Hy absorption line, A maximum of the intensity of the emission is observedin
1960, foll d by a gradual ing. The Fell Tines are very faint in 1964 and disappear in 1970 ; at that epoch the
hydrogen emission lines become much fainter, and the Hy emission line is not seen in November 1970.

The emissionofthe H line disappearsin November 1971,and He isanemission line of rather weakintensity. In 1972,
He is not distinguished from the continuum and a hydrogen and metallic shell appears ; the Call and Nal lines strengthen
considerably. From 1973 to 1976, the emission again appears onthe Ha and H [ lines. He isastrongemission, the wingsol'the
Hp photospheric line are weak, disturbed by emission. The shell becomes strong ; many Fel, Fell, CrIL Till, and Sill lines are
observed (see illustration).

~ HD 24479, MWC 77 : R,g55— 3h53.0m, Djye0= + 62°56° ; sp. 1. BR.5V(1), BOV(2) ; vsini = 115 kms—'; V=303,
B=V=-0.09, U-B=-0.16.

Observed from 1955 to 1976, this star always exhibits the Ha line as an absorption feature ; however from 1961 o, thes
Ha absorption seems fainter ; witha higher dispersion, this line isseen asa very weak emission centrally superposed ona broad
absorption.

~ HD 24534, X Per, MWC 78 R g 55= 3152.3m, D, g = +30°547; 8p, 1, 09.5VX( 1), 09-BOX2) ; vsini = 150kms=" : V= 6,10 var,
B-V =+0.29, U-B=--0.82.

Observed from 1953 to 1976, this star exhibits a large change in emission.

From 1953101956, Ha isastrong, broademissionline, HF amoderate one, and Hyaweakone,whileH isaveryweak
emission line centrally superposed on a broad, hazy ab ion. The other hydrogen lines are not seen, the « veiling » effect
being very strong, The Fell and SillAN4128-4131 lines are bright, wide and diffuse. The Hel X 5876 line is bright, the AN4471-
4026 and 4009 lines are weak absorption lines, and the other Hel lines are hardly perceptible,

From 1957 to 1960, all the emission lines already mentioned are strengthened. the « blend » of Hel and Fell AAS016-5018
becomes strong in emission. The « veiling » effect is still very strong and the Hel A 4471 absorption line is hardly perceptible.

In 1961, there isa maximum of the intensity of the emission on the Fell lines, after which these lines again become hazy
and weak ; they disappear toward the end of 1964, the other emission lines remaining strong. From 1971, the hydrogen, Sill,and
Hel emission lines become fainter in their turn ; on our plates the emission is seen to HS and the « veiling » effect must have
become weaker, because the other hydrogen lines are seen as a hazy absorption, The Hel lines appear in absorption except
Hel A 5876, which remains a weak emission, and the Hel-Fell blend XA 5016-5018.

After June 1974, Ha is a moderate emission line, H §is a weak emission line, Hyis a broad, hazy absorption line. The

Hel X 5876 line is still weak and bright and the blend Hel-Fell is still seen as a very faint emission trace (see illustration).

= HD 25940, 48 Per, MWC 81 ; R,,,,— 4hl]5.0m,D,g,n— +47°35"; sp. L B3V(1), B4.5 V-IV(2) ;v sini = 215 kms ™ : Ve=d4.04,
B-Ve=-0,03, U-B=-0.55.

Observed from 1953 to 1976, this star exhibits a slight change in emission. Ha is a strong bright line, H £ amoderate
bright line centrally superposed ona broad absorption, Hy a sharp, weak bright line on a broad absorption. Between 1963 and
1968, amaximum of intensity of the emission is observed, thena weak emission is present centrally on the absorption H line.
- HD 26398, MWC 468 ; R, .= 4h08.2m, D, gey = +16°317; sp. 1. BTII(1), BEIV-V(2) ; vsini = 180 kms=% V=7.0,

Observed from 1955 to 1975, this star exhibits a slight change in emission. Har isa strong bright line,and H isa faint



emission line centrally superposed on a broad absorption ; during the maximum of the emission, from 1963 1o 1968, a very faint
emission at Hy is centrally superposed on a broad absorption.

~ HD28497,228 G Eni, MWC86; R 1955 4h26.8m, D g56=—13°09"; 5p. 1. B2V(1,2) ; vsini = 340 kms =" ; V=5.60, B-V=-0.23,
U-B=-0.89.

Observed from 1955 to 1975, this star exhibits good changes in emission lines as well as a temporary shell, In 1955, He is
astrong bright line, H a moderate bright line, and Hy and Hé are very hazy absorption lines, probably diSII.lIrbed by the
emission. Asharp core, duetoa hydrogenshell,isvisibleonthe Hy andH$ lines.In1956,H B isaweakemission linecentrally
superposed on a broad absorption, and the emission seems to disappear from Hy and H$ ; on the other hand the shell is
stronger. In 1957-1938, H isa veryweak, hazyabsorption line, the shellisstill present, and He isamoderatebrightline. From
1960 to 1965, the emission gradually becomes stronger ; it is quite visible on the H g line. The shell becomes fainter in 1964.
From 1968, the emission is strengthened very clearly. In 1971 itappears again on the Hy line, and some Fell emission tracesare
also seen at the end of 1972, A sharp core due to the shell remains visible on the H§ line.

- HD 29866, MWC88; R 555 = 4h40.8m, Dyg5om=+40°42"; sp. 1. BIIV(L), BTIV-V(2); V=608, B-V=0.06, U-B—=-0.28.

Observed from 1953 to 1975, this star exhibits a very slight change in emission. From 1953 to 1970, He is a moderate
brightline,and H@ isanabsorption line. From 1971, the Ha emission line becames stronger, and Hp isavery weakemission
line centrally superposed on the absorption feature. Ashell of variable strength is nearly always visible on the Hy line:a sharp
core is visible on the H line only in 1953,

- HD 30076, 56 Eri, MWC B9 ; R g5~ 4h41.7Tm, D g50=-8°36"; sp. t. B2V(1), BIVX(2); v sini = 240 kms 1 ; V = 5.90 var,
B-V=-0.11, U-B=-0.81. )

Observed from 1955 to 1975, this star exhibits few changes in emission. He is a very strong, wide bright line, HS isa
strongline,and Hy isa weak emission centrally superposed ona broad absorption. The Fell line Iso bright. The emissi
seems to decrease in 1962, when the Fell lines are missing. The CTI A 4267 line, seen as a very faint absorption until 1962,
afterwards becomes more visible.

= HD 32343, 11 Cam, MWC96; R 1556 ShOL8M, Dyogo™= +58°54" ; sp. . B3V(1); v sini = 130 kms=" ; Vo=5.08, B-V=—0.08,
U-B=-0.69.

Observed from 1955 to 1974, this star exhibits a strong emission in the Balmer lines, Ha is a strong bright line, and
emission centrally superposed on & broad absorption line, and diminishing in intensity from Hf to He is observed. The
intensity of the emission is lowest in 1961. The Felllinesare bright and particularly clear between Hey and X 5300 from 1963 to
1971, From 1973, they seem to disappear (see illustration).

- HD 32991, 105 Tau, MWC 98 ; R, 5h04.9m, Dygyem=+21°38" sp. . BAV(), B3.5V(2); v sini = 220 kems = V = 5.89,
B-Ve=+0.19, U-B=-0.57.

Observed from 1954 to 1974, this star exhibits few noticeable changes in emission. Ha is a verystrong, wide bright line,
Hp isastrongemission centrally superposed onabroad absorptionand Hey isaweak emissiononanabsorption. The Fell lines
are bright and hazy, quite clear until 1973, and afterwards seeming to decrease.

- HD 33328, AEri ; R,ge= Sh06,8m, Dy ggo=~8°49" | sp. t. B2IV(1), B2SIIIV(2); v sin i = 335 kms—'; V = 4.27 var,
B-V=-(.19, U-B=-~0.20.

Observed from 1955 10 1975, this star exhibits large ch intheHa line and goes througha « B star » phase
10 a« Be star » phase, From 1955 to 1958, Ha isa hazy absorption, and from 1959 to 1961 alternatively in emission or in weak
absorption. A dark sharp core is observed on the H§ absorptionline. From 1962 (01965, Hee isa distinct absorption, and from
19680 1969, isa very weak emissionor not distinguished from the continuum, From 1971 to 1975, emission is clearly presenton
He but with variable intensity ; dark sharp cores are seen on the H B and Hy lines (see illustration),
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- HD 33988, 12 Aur, MWC 104 : Rsq= ShI2.7 m, Dyssg= +46°22' ; sp. t. B2V(1), B2.SHIN2); V=6.88, B-V=+0.25,
U-B=-0.74,

Irregularly observed from 195510 1975, thisstarexhibitsach angeinemissioninthe Balmerlinesand atemporaryshell, In
1955, Ha is a rather strong bright line, Hf is moderate and the other hydrogen lines are weak emission lines centrally
superposed on broad absorptions, diminishing in intensity from H vy to H8. Some faint Fell emission traces are also observed.
From 19610 1968, H g isafainter bright line, anc on the other hydrogen linesare sharp dark cores centrally superposed on very
weak, hazy broad absorptions, doubtless disturbed b ¥ the emission ; the MgIT A 4481 absorption line is quite well seen., From
1969 to 1973, the shell components disappear, and the spectral characteristics are then the same as in 1955, In 1974-1975, the
emission is hardly observed on the H P lineanda sharp dark core is again observed on the hydrogenlines. The narrow Nal and
Call lines are seen during these observations,

= HD 35439, 25 Ori, MWC 110; Rygs~ 5h22.2m, Digsa=+148' ; sp. t. BIV(1), B2HLIVE): v sini = 315 kms— ; V=495,
B-V=-0.20, U-B=-0,92.

Observed from 1953 to 1975, this starissometimes ina « Bstar » phase, atothertimesina« Bestar »phase.In1953He is
anabsorption line, [n 1954, and at the beginning of 1955, the Ha: absorption is hardly seen. At the end of 1955, Ha isa weak
emission line,and Hf is then a very weak absorption line. Ha is not visible in 1956-1957, becoming a very faint emission in
1962-1963, remaining faint in 1969, but becoming moderatein 1971, when Hp isnotseen.Ha isaveryweakemissionattheend
of 1972, hardly visible at the end of 1973, and a weak emission line at the end of 1974. In 1975 Ha is again an absorption line.

= HD 36576, 120 Tau, MWC 111 ; Ryg59= 5h30.6m, Dysso= +18°30" ; sp.t. B2IV-V(1,2) ; v sin i — 280 kms™"; V=369,
B-V= 40,01, U~B=-0,76,

Observed from 1954 to 1975, this star exhibits changes in emission lines. In 1954, Ha is a strong bright line, while g
Hg andHy arc,respectively, aratherweakand a very weak emission line centrally superposed on a broad absorption, The Fell
emission linesare very weakly present. From 1955 to 1962, the emissionisweakeron the H lineandnotvisible on Hy whichis
then a hazy absorption line. From 1963, Ha isa verystrong brightline, Hj also becomesbrighter, and Hw isaweak emission
centrally superposed on a broad absorption, The Fell emission lines arealso brighter. Sometimesa very sharp dark core, owing
toa faint shell component, isobserved on the photospheric HS line especiallyin 1955, 19591961, and 1973. The narrowNal and
Call absorption lines are present.

~ HD37202, { Tau, MWC115; Ryg55= Sh34.7m, D555 +21°07 ; sp. t. BAII( 1,2);vsini = 310 kms =% V= 3.00, B-V—-0.19,
U-B=-0.67; spectr. bin. P=132.9d.

Many studies on thisstar have been published. § Tau iswell known for having variations, overa cycle of several years, of
the structure and the strength of the lines.

Observed from 1953 to 1976, this star exhibits a strong hydrogen and metallic shell. He: is always a very strong, wide
bright line. H3 has a complex structure, and is always disturbed by emission ; its profile is in turn a P Cygni, symmetrical, or
reversed P Cygni type, All the other hydrogen lines, and sometimes the HJ line also exhibits a sharp dark core, due tothe shell.
Thewingsofthe Hy HS linesare hazy, disturbed by the emission. The Fell linesare complex and show a variableabsorption
centrally superposed on a hazy emission, The Hel A 5876 and MelIX 4481 absorption lines are unusually strong ; the Sill lines
are known to havea circumstellar origin ; and the strength of the Nal and Call absorption lines is very variable, The wings of the
Call K line are in emission.

Whenthe HB line profileissymmetrical (a bsorptioncentrally superposed ona broad emission line)after having showed
areversed P Cygni structure, the shell lines are generally strongest, asin | 964, 1969, and 1973, particularly the sharp dark cores of
the hydrogen, Nal, Call, and Fell lines.

- HD 37490,00 Ori, MWC 117 ; Riseo= $h36.5m, Dygee= +04°06" ; sp.t. BIINN(L2) 5 v sin | = 195 kms™ V=4.57,
B-¥=-0.11, U-B=-0.76.

Observed from 1955 to 1975, thisstar exhibits at firsta « Bestar » phase, thena « Bstar » phase (thoughthe Ha emission
line is weak) and again a « Be star » phase. From 1955 to 1961, the intensity of emission gradually becomes fainter. He isa
narrow bright line which remains rather strong. H B isaweak emission line centrally superposed ona hazyabsorption to 1960 ;
after that the emission disappearsand a sharp dark core is seen on the Hy and HE photospheric lines. In 1962 and 1963, the
Ha line is not distinguished from the continuum. In 1964, Ha is 1 weak absorption line, and HB , Hy , and H§ are
absorption lines with a distinct sharp core. Observed in 1968, Ha is again not distinguished from the conti 1;itisa
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moderate emission line in 1969, when Hf is a hazy absorption line. The emission is gradually enhanced, and in 1970 the
Hf lineisnot distinguished from the continuum. In 1971-1972, a sharp dark core appears on the Hy line. From 1973, Ha isa
rather strong bright line, Hf isa weak emission line centrally superposed ona broad absorption line, and the sharp dark core is
still visible on the H-y line. During these observations the narrow Nal and Call absorption lines are present,

— HD 37657, MWC 118: R g5~ 5h38.7m, Dygee= +43°02° ; sp. 1. B3Vn(1), B3-4V(2); V=1.23, B-V=+0.04, U-B=-0.61.

Observed from 1955 to 1975, this star exhibits good i inemissioninthe hydrogen lines. From 195510 1961, Ha is
awide, very strongbright line, Hf isstrong,and Hy isaweak emission line centrally superposed ona broad absorption. Some
Fell emission line traces are also observed. In 1963-1964, the emission on the hydrogen lines begins to decrease and the Fell
emission lines are no longer visible. The emission of the Hy line disappears in 1966, and then that ofthe Hg line, at the endof
1970. From 1971 to 1975, He is a very weak emission line and the other lines are strong absorptions.

Very occasionally a faint hydrogen shell is observed. In 1961 and 1969, a sharp dark core is seen on the HS line. The
narrow Call and Nal absorption lines are present on these abservations (see illustration).

~ HD 37967, MWC 122; Rg55= 5h40.3m, Dygeo= +23°11"; sp. LB3V(1); V=621, B-V=-0.06, U-B=-0.64.

Observed from 1955 to 1975, this starexhibits strong emission lines. He isawide, verystrong bright line,and Hf ,Hy ,
and H& are, respectively, strong, moderate, and faint emission lines centrally superposed on broad absorptions. The Fell lines
are bright. Very few variations are observed during this period. The narrow Call and Nal absorption lines are present.

— HD 38010, MWC 124 ; R ;55— 5hd0.6m, Dygse= +25°25";sp. t. BIV(1); V =6.84, B-V=+0.03, U-B=-0.72.

Observed from 1955 to 1975, this star exhibits strong emission lines. Ha isawide, very strong brightline, Hf isstrong,
andHy andH§ are, respectively, moderate and weak emission lines centrally superposed on broad absorptions. The Fell lines
are bright and strong. Very few variations are observed during this period. The narrow Call and Nal lines are present.

- HD 40978, MWC 131 ; R, 55— 6h00.9m, D y55= +46"35" ; sp.t. B2V(1) ; V=721, B-V=-0.05, U-B=-0.72.

Observed from 1955 10 1975, this star exhibits changesinintensity of the emission lines. From 1955 to 1970, the emission
gradually increases in the He and HP lines. Ha is a rather strong bright line, and H is seen as a weak emission centrally
superposed on a broad absorption: In 1971 a slight maximum of the emission is observed; on the Hf3 absorption line, the
centrally superposed emission is brighter and a centrally superposed emission also appears weakly on the Hy line, Some Fell
emission line tracesare also observed. From the end of 1972, the emission decreasesand disappears from the Hy line. The Fell
emission lines are no longer visible,

~ HD 41335, MWC 133 ; R 0= 6h01.8m, D50 =-6°42" ; sp. t. B2Vn(1), BIVY(2); v sini = 420 kms—! ; V=521, B-V=-0.06,
U-B=-0.85; spectr. bin. P=81 d.

Observed from 1955 to 1975, this star exhibits strong emission lines. Ha isa wide, very strong brightline, H§ isstrong,
and Hy and Hé are, respectively, moderate and weak emission lines centrally superposed on broad absorptions. A trace of
emission is seen centrally on the He line. The Fell emission lines are rather strong. At this dispersion, very few spectral
variations are observed,

- HD 41511, 17 Lep, MWC 519; Rypg0= 6h02.8m, Djogq = =16°29" ; sp. 1. A2(1), AOIII%(2); v sini = 100 kms— ; V=~4.93,
B-V=-+0.24, U-B=+0.12; spectr. bin. P=276d.

Observed from 1955 to 1974, thisstar exhibits a permanent strong shell of hydrogen and metals. The Fel, Cal, Fell, Till,
Crll, Scll, and Nill lines are very clearly visible. The Call and Nal absorption linesare very strong. Occasionally some variations
ofthe strength of the shell lines are observed, inparticular those of the Tilland Crlllines. Emissionisseen onlyat Ha ;thisline
is weak and decreases from 1962 to 1974 (see illustration).

— HD 43285, MWC 136; R jp¢0= 6h13.0m, Dyogo = +6°05" ; sp. t. BSVn(1), BEV(2); v sini = 290 kms—%; V=6.07, B-V=-0.13,
U-B=-0.52.

Observed from 195410 1973, this starexhibitschangesin emissioninthe first Balmerlines. To 1964, the He emissionline
is rather strong, Hf3 is a weak emission line centrally superposed on a broad absorption, and Hy presents only a very weak
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emission trace. In 1969, emission is visible onlyatHe ;thenitisweakeranddecreasesto 1972, afterwhich it remains unchanged

l;‘; inlen:siiy):o 1973. From 1963, the MgllA 4481 line seems to increase, and from 1971, so do the Sill A\ 4128-4131 lines (see
tlustration).

E]H;) Mg;ﬁ. MWC 138; R, g = 6h19.1m, Dygep =—11245" i 5p. L BIVR(L,2); vsin i = 265 kms—% V=564, B-V=-0.02,

Obsm:ved from 1955 to 1974, this star exhibitsa enhancement of th issionlines. The He brightlineisalways
s't.ronsand wide. To 1963, the Hg _brightiine isweakand Hy isavery weak emission centrallysuperposed ona broad absorption
Iﬂ,e. Fron 1964, H{ becomes brighter, the emission is weak but clearly seen on the H+y line centrally, and the Fell lines are
bright. The narrow Call and Nal absorption lines are weak during this period.

—Ui‘lsn 4-;!1:;, MWC 526 Ryg0 — 6h22.0m, Dygsp =—12°56": sp. t. BAV(L): v sin i = 120 kms 'y Ve=6.12, B-V=—-0,08,

) ‘Obser\red from 1955 to 1974, this star exhibits slight changes in emission lines. Ha isa narrow bright line of moderate
intensity to.196]‘, and then decreases gradually to 1974. In 1961, there seems to be a very weak emission line on the
H absorption line. A sharp dark core is at times seen on the Hy absorption line, especially in 1969-1970,

= HD 45314, MWC 140; R yas0= 6h24.4m, Dygs0 — +14°55 15P. L O9-BO? (1) ; V=6.64, B=V=+0.15, U-B=—-0.88.

Ohservc.dirrcgz{iar!y from 195410 1975, this starexhibits great changes inemissionanda temporary hydrogenshell. From
195410 .lgiﬂ, the He l_lne is strong and bright, Hf is moderate, and H 7 isaweak emission centrally superposed ona very hazy
absorption, '.l‘he.Hé : line is a very weak absorption, and the other hydrogen lines are hazy, because of a « veiling » effect. The
Hel A 58?6 lu'le is bright. The b_!:ndn!‘lha Heland Fell AN 5016-5018 also shows some traces of emission. From 1963 to 1968,
the emﬁs:qn inthe ﬁyn{ragen lines gradually decreases ; HF is faint. The H7y lineis a broad, hazy absorption, and the other
hy:dmgen lines ]:re ;Is"nu absorptions. From 1969 to 1972, a minimum of emission is observed. The He emission line is
moderate, the Hel \ 5876 emission line is very weak, and the H line is not distingui i

: ; 5 guished from the continuum. Ad
owing to a shell, is seen on the other hydrogen lines. ko
= Lk Atthe end of 1972, the shell has ": PP d and the emission is again faintly seen on the H§ line;Hy isahazyabsorp-
tion line. the gradual enhancement continues from 1973 to 1975, andthe HB and Hel\ 3876 lines are again brightand clearly

visib}c sthen the veiling effect isnoticeable in the short wavelength range. The narrow Calland Nai absorption linesare present
(see illustration),

EJ I;B-ﬁns:.;.. ¥ Gem ;R jyg0= 6h26.0m, Dyggom + 20°15; sp. 1. B61I 1(1), B6IV2(2); v sini = 220 kms =1 ; V =4.15, B-V= (), 13,

Observed from 195410 1975, thisstar exhibits at this di ion onlya few appreciable changesin Ha isalways
aweak emission line, There seems to bea slight minimum of the emission in 1971-1972. A faint sharp dark core, due to a weak

shell component, is at times visible on the H 8 absorption line, as in 1957, and in the Hy line in 1961, 1968-1972, and 1975.

- HD 45725, § Mon A, MWC 143; R ;50— 6h26.4m, Dygeg= ~7°00"; sp. t, BIV(1.2); vsini = 345 kms— (V=46

. Observed from 1955 to 1975, this star exhibits strong emission linesinitsspectrumanda hydrogen shell. In 1955, Hee isa
wide, very strong emission; H§ and Hy are respectively strong and weak emission lines centrally superposed o‘n broad
absorptions. The other hydrogen lines are wide absorptions with a sharp dark core due to a shell component ; however there
sefms tobesome emissiononthe H line ; because the wings ofthe photospheric component are very hazy. T‘I:m Felllinesare
bright. From 1960 to 1964, the hydrogen shell components become very strong, peculiarly from 1961 to 1963 : there are seen on
every hydrogen line except Ha . At the same lime, the Nal and Call absorption lines increase. The cmissi:m itself becomes
stronger, especially in 1963-1964, and Hvy then exhibitsa P Cyani profile whilea very sharp dark core is seen on the broad and
very hazy H& and He lines. The Fell lines become brighter. From 1969 to 1975, the emission lines as well as the shell
components decrease,

~ HD 45910, AX Mon, MWC 145; Ryps0 = 6h27.9m, Dygge = +5°54° 1 ¢ {vsini -
; ; 9m, 580, & B2AI(L) 5 v sin | = 430 kms=1: V' = 6,
B-V=-+0.33, U-B=-0,67 : spectr. bin, P = 232.5 . 1 SRR S

Thisstar has already given rise to detailed studies, itis known toshowimportant changesin the structureand intensity of
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the emission lines. A hydrogen and metallic variable shell appears cyclicly following the binary period with @ maximum of
strength toward 0.5 phase.

Observed from 1955 to 1973, this star exhibits an absorption and emission spectrum that varies within, and between
cycles ;theHa brightlineis very strong and wide. The Hg ,H~y ,andH§ linesoftenshowa PCygni profile. The Fell linesare
bright, and of variable intensity.

Toward 1960, the hydrogen and metallic shell reaches its maximum strength ; the metallic lines are particularly easy to
seetoward .5 phase ;the Fell emissionlines, which seem fainter, are divided bya dark core due tothe metallicshell, Toward 0.75
phase, the hydrogen shell lines are always present but the metallic shell lines have disappeared ; the Fell emission lines are
brighter. Toward 0 phase, none of the hydrogen shell lines are any longer seen.

During a given cycle, some changes in the Mgll, Nal, Call, and some Hel absorption lines are observed. From 1962 to
1965, the Fell emission lines are no longeras brightasin 1960, when theyare comparabletothe Fell lines in the very same phases
ofthe binary period. The emission components of the hydrogen lines are weaker in 1968-1969 than in 1960, In 1972-1973, the

emission has disappeared from the H3 line and is hardly visible on Hy . From 1968, the metallic shell is also weaker than in
1960.

~ HD45995, MWC 1461 R 159 6h28.4m, Dyogo= +11°17";5p.t. B2Vai(1), B2.5(2) ; vsini = 295 kms =1 :V = 6,14, B-V— 0,08,
U-B=-0.36.

Observed irregularly from 1954 to 1973, this star exhibits rather strong emission lines and a temporary hydrogen shell.
Ha isastrong, wide bright line, Hf is moderate, and Hy isaweak emission centrally superposed on a broad absorption line.
The Fell lines are bright, A sharp dark core due toa shell component is often visible on the Hy andH§ lines, particularly from
1961 to 1965, when a slight maximum of the Fell and hydrogen lines isobserved. The narrow CallK line is always very strong.

= HD 47054, MWC 150; R g5, = 6h34.1m, Digeo = -5°10" ; sp. L. BEV(1) ; v sin i = 245 kms— ;V = 5.52, B-V=—0.08,
U-B=-0.39.

Observed from 1954 to 1974, this star exhibits slight changes in emission. Ha is a bright line of moderate intensity :
H isseento 1972 as a very weak emission centrally superposed on the photospheric line, and then this emission disappears.
The strength of the Mgll A 4481 absorption line seems to fluctuate during these observations.

~ HD 50083, MWC 136; R 150 6h49.1m, Dypeq = +5°09" ; sp. t. B2IV(1); V=692, B-Ve=+0.06, U-B=_0.76.

Observed irregularly from 1955 to 1973, this star exhibits strong emission lines. The Ha lineis bright, wide, and very
strong ; H is a strong emission centrally superposed on a broad, faint and very hazy absorption line ; Hey is a moderate
emission line on a broad absorption. H8 is a hazy absorption line except between 1960 and 1963 at the maximum of the
emission, when a weak emission appears centrally on this line. The Fell lines are weak emission lines from 1955 to 1960,
becomingstronger from 1960 to 1963 and then weakening, but remaining brighter than beforein 1955, The narrow Call and Nal
absorption lines are seen.

= HD 50138, MWC 158; R jg50= 6h49.1m, D jg50 = ~6°54" ; sp. t. BOIII(1); V=6.67, B-V=+0.01, U-B=-0,40,

Many studies on this star have been published. HD 50138 is well known to exhibit some variations of the structure and of
the strength of the spectral lines, with a period of about fifty days.

From 1954 1o 1975, this star shows strong emission linesas well asa shell of variable strength. The Her line is very strong
and wide; H § is seen as a strong emission centrally superposed on a hazyabsorption. The Hy lineisalso strongly disturbed by
the emission and at this dispersion shows a complex and variable structure (a P Cygni profile of the Hy line is observed in
121955, 2/1959, 2/1960, 1071960, 3/1961, 12/1962, 1/1969, and 3/1970). H§ isalso affected by emission. Dark sharp cores are
seen centrally on the H lines from Hy , sometimes from H .

The Fell lines are bright and numerous, with a narrow absorption, hardly seen at this dispersion, on some lines.
Call X 3933 also has a variable and complex structure, with emission wings at the edges of a deep central absorption. The Sill,
Mgll, and Nal absorption lines also seem to change. When the Hoy line exhibits a P Cygni-type profile, the Fell emission lines
seem brighter. Whenthe Hy line profileis symmetrical, the narrow dark cores of the hydrogen lines are very deep, whereas the
metallic emission lines seem weaker, probably because the central absorption is stronger,

24

— HD50658, U'¥ Aur, MWC 537 ; R yaso= 6h52.8m, Dyseo=+46°20" ; sp. . BRITI(1); vsini — 270 kms " ; V=5.8, B-V—-0.06,
U-B=-0.45,

Observed from 1954 to 1973, this star is sometimes in a « B star » phase and at other times in a « Be star » phase. A
temporary shell is present. In 1954, the Hae lineis bright, narrow, and of moderate intensity,and Hf isaweak, narrowemission
centrally superposed on an absorption line. A faint sharp dark core is observed on the Hy line,

Atthe beginning of 1955, the shell component is quitevisibleonthe HB ,H+y,andH5 photosphericlines. Fromtheend
of 1955 to 1958, Ha is not distinguished from the continuum. From 1959 to 1961, He is an absorption line and the other
hydrogen lines are distinctabsorptions. In 1961, a sharp dark core is clearly visibleonthe H § line ; the Hel, Mgll, Nal, and Call
lines are enhanced. At theend of 1962, Ha isagainavery moderate emission line ; the Hy and H lines have dark cores. The
emission becomes stronger little by littie ; in 1963, He is brighter, the wings of the H line seem to be disturbed by emission,
andthe H§ to He lines have sharp dark cores. The Naland Call absorption linesarealwaysstrong. During the enhancement of
the emission, the strength of the shell is maximal.

In 1966, the He brightlineisstrongandHB isseenasaweak emission centrally superposed ona broad absorption line.
The dark cores due to the shell remain visible on the Hy and H8 lines but disappear in 1968. At the end of 1969, the
Ha emission line decreases, and the shell componentisagain observedonthe H andHey lines. Ha isweakattheend of 1970
andisnot distinguished from the continuumin 1971, but thereisstill adark core onthe Hy line. Attheend of 1972, theemission
reappears faintly on He . In 1975, this line is moderate, and a sharp dark core is again seen from Hf to H8 ; the Nal, Call, and
Mgll absorption lines are again sirong.

— HD 50820, MWC 827 ; Rygs5= 6h52.2m, Dygeo= —1°42" ; sp. 1. B2IV-V + F3(1), B3IV(2); v sini = 130 kms =",V = 6.21,
B-V=-+10.56, U-B~-{.35 ; bin.

This star is a binary, with the superposed spectra of an early B and F star.

Ha isa rather narrow, strong emission line, Hf isa weak, narrow emission centrally superposed on a broad absorption
line. The spectrograms, of very mediocre quality, do not give evidence of changes in emission.

— HD 51354, MWC 314 ; Rjsso= 6n54.8m, Dygg0= +17°58" ;5p. 1. B3Vn(1) ; V = 7.12, B-V=—0.18, U~-B=-0.65.

Observed irregularly from 1954 to 1973, this star exhibits very few changes in emission. The Hee lineis brightand rather
strong,and H§ isa hazyabsorption. In 1954-1955, a sharp dark core is seen onthe Hy line. From 1970, dark coreis observed
onthe Hj absorptionline, whose wingsalso seem disturbed byemission,aswellasonthe Hy andH§ lines. Attheendof1973,
Ha isbrighter, H§ is not distinguished from the conti andthereisalwaysasharp dark coreonthe H#y line. The narrow
Nal and Call absorption lines are present but weak.

~ HD 51480, MWC 161; R g4= 6h54.8m, Dypgp = ~10°45; sp. t. A1) ; V = 6.93, B-V =+0.31, U-B=-0.58.

Observed irregularly from 1955 to 1973, this star exhibits many emission lines, The Ha lineis bright, strong, and wide ;
H isratherstrong ; and theother hydrogenlines always showa P Cygni type profile. The Felllinesare brightand strong, butthe
dispersion is not great enough to reveal theirstructure. Theabsorption lines of Mgl A 4481 and of HeI AN 5016, 4922, and 4471
arestrong ; the other linesarevery hazy and hardly visible. Intheshori wavelength range ( A3850), the hydrogenlinesare difficult
to detected and seem to be « veiled ». The Nal and Call absorption lines are strong.

~ HD 52721, MWC 164 ; R, g50= 6h59.5m, D ygsp= ~11°14" ;sp. t. B2Vn(1) | V = 6.59, B-V=+0.06, U-B=-0.77.

Observed from 1955 to 1975, this star exhibits very few changes in emission. The He line is bright and rather strong,
H @ isaweak emission centrally superposed ona broad absorptionline,and Hy showsaveryweaktraceofemissiononabroad,
hazy absorption.

- HD 53367, MWC 166 ; Ryoso~ ThO2.1m, Dygge=-10"23"; sp. . BO.5 1 (1) ; V = 6.96, B-V=+0.44, U-B=-0.59,

Observed irregularly from 1955 to 1975, this star exhibits large changes inemission. In 1955 Ha isbrightand strong, and
H{ is a weak and very hazy absorption ; a sharp dark core, displaced towards the short wavelengths, is seen on the
He photosphericline. [n 1961 and 1968, H g is not distinguished from the continuum ; this line is bright but very weak in 1969
and disappears in 1970. H § is darkin 1971, and the other higher Balmer lines are very strong absorptions. At the end of 1972,
Hf isagain not seen, At the end of 1973, it is a rather strong emission linc again, decreasing in 1975, Some weak Fell emission
line traces are also seen in 1973,
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= HD 53416; R g0 = Th02.7m, D955 =+14°33"; sp. . BRIV(1), BOV{2); V = 6.8

Observed from 1955 to 1974, this star exhibits no spectral changes. Ha is always a narrow emission line of moderate
intensityand HB isa weak emission centrally superposed on an absorpiion line.
= HD 539745 R 1059~ Th04.3m, D jg50= ~11°13";sp. L. BO.SII(1) : ¥sini = 155kms =" : V= 5.39, B-V=+0.05, U-B=-0.85;
bin,

This star is not g Iy consi asan line star. However, on the spectra, recorded from 1955 to 1975, the
Hu absorption line exhibits some noticeable fuctuations. In 1955, He isa very diffuse and hardly visible absorption ; from
1961 to 1965, this absorption line is sharp and conspicuous, and in 1972-1975 it is again hazy.

— HD 58050, MWC 176; R jy= Th21.6m, Djgsq = +15%37° 35t B2V(1); vsin i = 140 kms—!; V = 6,41, B-V=-0,18,
U-B=-0.84.

Observed from 1954 to 1975, this star exhibits strong emission lines. The brightHa lineisgenerallywideandvery strong.
Hp toHSarenarrow bright linesof diminishing intensity, centrally superposed on broad absorptions. The Fell lines are bright.
Forall theselines, emissionisslightly enhanced from 1954 to 1960, and is maximal from 1961 to 1962. In 1963-1964, the emission
lines are slightly less intense. A minimum of emission is observed in 1968. The He bright line remains rather strong, H isa
weak emission onabroad absorptionline,and Hy andH§ arebroad, very hazyabsorption lines whose coresare eachdisturbed
by a very weak emission. The Fell lines, which are in strongest emission in 1960, decrease alterwards and disappear after 1963,

From 1969 to 1970, emission again increasesin the Balmer linesand itisseen at He . butwithout reaching the intensityof
1955-1960 because there are no Fell emission lines. The emission decreases againin 1971-1972 and is not longer visible on the
He line, disappearsfromhe H& lineattheend of 1973 and in 1974, and strengthens again in 1975, whenitis seen ofice more on

- the H8 line.

= HD 58343, MWC 177; R g5 = 7h22.4m, Dipgo= = 16506° 5 sp.t. BIIV(L) 3 v sin i = 35 kms—i; V=533, B=V=—-0.05,
U-B=-0,60.

Observed irregularly from 1955 to 1973, thisstar exhibits fewchangesinemission. TheHe lineisbrightandstrong. HP ,
Hey ,and H§ are, respectively, moderate, weak, and very weak emissions each centrally superposed on broad absorptions,
except at the end of 1964 and in 1970, when the emission is minimal (no observations between these two epochs). From 1971 to
1973, the emission gradually increases, reappearing centrally on the H& line at the end of 1972,

~ HD 58715, § CMi, MWC 178 ; R 55~ Th24.4m, Diggo= +8°24"; sp. 1. B8Vn(1), BTLUI%2); v sini = 275 kms— 3 V=290,
B-V = -0.09, U-B=-0.28.

Observed from 1955 to 1974, this star exhibits few changesin emission, He: iga narrow bright line of moderate intensity,
and the other hydrogen lines are in absorption.

= HD 60855, MWC 565; R ;0= Th33.8m, D, gep = —14°23" ; sp. 1. B2Vn(1,2); vsin i = 285 kms—* ; V=570, B-V=—0,12,
U-B=-0.71.

Veryirregularly observed from 1954 to 1961 and from 1970 to 1974, this starexhibits a « Bestar » phase from 195410 1961
anda « Bstar » phase from 197010 1974.1n 1954, He isanemission lincofmoderateintensity, HB isnotdistinguished fromthe
continuum, and Hy isasharp dark core ona very weak, hazy absorption. Later, the emission decreases, At the end ofthe 1960,
the emission isstill presentat Hee | whilethe H [ and Hy linesshowa sharp dark core on avery weak, broad, hazy photospheric
line. On resumption of the observations in 1970, He is a weak absorption line and the other hydrogen lines are deeper
absorptions. At theend of 1974, the Hae emission line ishardly distinguished from the continuumandthe other Balmer linesare
less distinet absorptions.

- HD 61224, MWC 849 - Riggo= Th25.4m, Dygge= ~14°20" ; sp. 1. BOIII(1) ; v sin i = 275 kms=% V = 6,53, B-V=-0.01,

U-B=-0.30.

Irregularly observed from 1957 to 1975, this star exhibits no noticeable spectral variations on the spectrograms. Hee isa
narrow, moderately intense emission line ; the other spectral lines are dark.
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= HD 62367, MWC 567; R g5~ Thal.1m, D, y50= —4°34" : sp. 1. BGII(1); V = 7.14, B-V=-0.08, U-B=-0.43. -

Observed from 1960 to 1975, this star exhibits few changes in emission. Ha is a narrow, strong emission fine, HF and
Hy are narrow emission lines of moderate and very weak intensity, respectively each centrally superposed on a broad
absorption,

- HD 65875, MWC 190; R yg50= 7h58.2m, D 1950~ 2745”1 sp. . B2Vn(1), BIV(2); v sini = 150 kms— ; V=6.51, B-V=-0.07,
U-B=-0.81.

Observed from 1955 to 1975, this star exhibits strong emission lines. Hee is a very wide, very strong emission line ; HE,
Hy ,and H§ are strong, moderate, and weak emission lines, respectively, each centrally superposed on a hazy absorption,
He isa hazy absorption, except in 1968, whena very weak trace of emission is observed centrally on this line ; there isa slight
maximum of the emission at this epoch. the Fell lines are always bright and strong.

= HD 71072, MWC857; R j955= 8h22.7m, D 95— ~12°36" ; sp. . BTIV-V(1 ), V=69,
Observed irregularly from 1960 to 1974, this star has no emission lines.

- HD 89884, MWC 582; R \ye5= 10h19.6m, Dygsp = ~[7°47" sp. & BEV(1); v sin i = 300 kms=!; V = 7.13, B-V—-0.11,
U-B=-0.56.

Observedirregularly from 195410 1962and from 197010 1973, thisstar exhibits noappreciablechangesinemission onthe
spectrograms. The Ha line is bright and strong, HB is a rather weak emission line centrally superposed ona broad absorption.
Asharp dark core is seen on the photospheric Hyy line in 1954-1958 and in 1960-1961,

~ HD 91120, MWC 205 ; R o5~ 10128.5m, Dygeg= ~13°20° ; sp. . BOVR(1) 5 v sin i = 330 kms—"; V = 5.6, B-V=-0.04,
U-B=-0.15.

Observed irregularly from 1954 to 1963 and from 197010 1975, this star exhibits a slight variation of the emission. In 1954
Ha isaweak emission which gradually i to mod ity by 1961. At this epoch, a faint sharp dark coreis seen in
tumon the H§ and Hry photospheric lines. Then He decreases in intensity until 1975, when its strength is similar to that
observed in 1957,

= HD 109387, k Dra, MWC 222; Ry 5= 12h31.4m, D, 5 = +70°04*;5p. . BSIV(1); vsini = 250 kms—" ; V = 3.87, B-V=-0.13
U-B=-0.57,

Observed from 1954 to 1975, this star exhibits rather strong emission lines. The Ha. emission line is very strongand very
wide,H 3 isamoderate emissionline centrally superposed on abroad absorption,and the wings ofthe H~ absorptionline seem
tobedisturbed by emission. The Fell linesarebright, wide, hazy, andare particularly visible between the Ha and Hf lines, The
emission intensity is at a maximum in 1962-1963. A sharp dark core due to a shell component is temporarily observed on the
Hy and H8 lines (in 1954-1955onthe H§ line, in 1961, 1966, 1967, and 1970 on both, in 1972 on Hé ,in19740onHy ,andin
1975 on both). These sharp coresseemto changeveryquickly, within several days. The Mgl A 4481 absorptionlincalso changes
very quickly : sometimes it is as strong as Hel A 4471 and sometimes it is hardly visible.

s

- HD 138749, § CRB, MWC237; R g5 15h30.9m, D 95— +31°32";5p. . B6VR(1), BEV-IV(2); vsini = 400 ks~ V = 4,14,
B-V=-0.13, U-B=—0.54,

Observed regularly from 1953 to 1975 this star exhibits no emission lines on the spectrograms.

= HD 141569, MWC 238; R 1559 15h47.3m, D550 = ~3°46; sp. t. AOV(1), AIVY(2); Ve=6.9,

Observed from 1955 to 1975, this star exhibits no changes in emission, Ha is always a moderately strong emission line
centrally superposed on a broad absorption ; the other hydrogen lines are very broad absorptions,
= HD 142926, 4 Her, MWC 584; R, = 15h53.8m, Dyy5e= + 42°43" ; sp. 1. BI(1), BEV(2) 1 vsini = 350 kms=! ; V = 5.75,
B-V=-0.11, U-B=~0.41 ; spectr. bin, P=46.0 d.

Observed from 1953 to 1975, this starexhibitsa « Bstar » phasefrom 195310 1962,and thena « Bestar » phasewitha shell.
From 19530 1962, the Her line isdark ; the Nal absorption linesare of variable strengths, appearing very clearly between 1957
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and 1961. In 1963, the He line is no longer visible. In 1964 it is a rather strong emission line ; al the same time a hydrogen and
metallic (Fell, Sill, Till) shell is observed. Nal, Call, MgITand SillAX 4128-4131 lines are enhanced after 1962, just before the
appearance of emission on the Ho line (see illustration),

~HD 142983, 48 Lib, MWC 239; R (0= 15055.4m, D55, =—14°08" ; sp. L B3I(1), B2.5I2(2); vsini = 395 kms— ; V=4.88var,
B-V=-(0.10, U-B=-0.20.

Many studies of this variable shell star have been published. Observed from 1953 to 1975, HD 142983 exhibits great
changes in the shell lines. Ha is a very strong, very broad emission line. The H{ line, which is disturbed by emission, has a
complex and variable profile. The wings ofthe H 7 line, although scarcely visible, are probably disturbed byemission. Whenthe
strength of the shell lines increases, the H line hasa « reversed P Cygni » profile, and when it decreases, the H § line hasa« P
Cygni profile ». The Fell, Till, Crll, Nill, and Sill shell lines arcalways present but are of variable strength. During these obser-
vations, the shell lines are particularly strong from 1953 to 1955, 1959 to 1967, and 1974 to 1975, but are strongest in 1962-1964.
The strengths of Mgl A 4481 and of the shell lines mentioned increase at the same time. The Call and Nal absorption linesare
particularly strong and have a circumstellar origin (see illustration).

- HD 148184, XOph, MWC 241; R 5557 16024.1m, D, ggq = ~18°21% sp.t. BLSV(1), B1.5V(2); vsini = 135kms — ; V=4 42 var,
B-V=-+410.28, U-B=-0.75,

Observed from 1953 to 1975, this star exhibits very strong emission lines, From 1953 to 1969, the Ha line is bright, very
strong, and wide ; H§ is strong, and Hy a moderately intense emission on a broad absorption line, A « veiling » effect is
observed inthe shori-wavelengthrange. The H§ and He linesarehazyand hardly distinguished from the continuum. showing
aweak emission line ona broad absorption line. The H8 line is not seen. The Fell linesare strong and bright. From 197010 1973,
the « veiling » effect diminishes and the H8 and He lines are better defined sthe Hel lines seem Lo be in deeper absorption,
while the Fell emission lines decrease in intensity. In 1974 and 1975, the H§ and He lines are clearly visible and still showa 5
Weak emission onabroad absorption, but the intensity of emission in the Fell lines has decreased greatly; they are hardlyvisible
in 1975,

= HD 162428, MWC 394 ; R o= 17048.0m, D) g = +24%29°; sp. 1. BIVa(1), BTV(2) ; v sin i = 350 kms~!: V = 7.0.

Observed from 1954 10 1975, this star has changes in the emission lines and ashell of variable strength. The spectrogram
obtained in 1954 does not show the Ha line ;at that time the H B .Hy andH§ absorption lines, whose wings are particularly
hazy, show a sharp dark core due'to a shell component ; there are also some Fell absorption lines.

From 195610 1964, He is brightand strong, and Hp isaweak emission centrally superposed onabroad absorption line.
The strength of the emission is maximal in 1962-1963. The shell observed in 1954 is much weaker in 1956, and the Fell lines
disappear ; only a variable sharp dark core remains visible on the Hy and sometimes H§ lines. In 1965, when the emission
begins to decrease, the narrowshell component, centrally superposedonthe Hy photosphericline, isnota blystrengthened. In
1966, a sharp dark core also appears on the H # line, whose wingsare then very diffuse. In 1967, the shell component is visible on
the H § line. In 1968, the hydrogen lines from H{ toH8 exhibita verydistinet sharp dark core ; the Hee emission lineisweaker
then. From 1969, the strength of the hydrogen shell decreases, and a sharp dark core is seen only on the Hy line. Ha is bright
and strong and there is again a central emission on the photospheric HE line. In 1974, any trace of the shell seems to have
disappeared, but in 1975 it is again visible on the Hy and H§ lines.

During these observations, the Nal and Call absorption lines vary and seem deeper when the shell is present (see
illustration).

- HD162732,88 Her ;R g 50= 17h48.8m, D50 = +48°24"  sp. t. BI(1), B6V(2) ;v sini = 300 kms=1; V= 6,68, B-V=-0.11,
U-B=-0.41 ; spectr. bin. P=86.6 d.

Observed from 1955 1o 1975, this star exhibits a « Be star » phase with a shell and then a « B star » phase. From 1955 to
1960, Hee isbrightand strong, the Hf wingsarevery hazy and disturbed by emission, and there isa hydrogenand metallic(Fell,
Till, CrI1, Nal, Call) shell. The He emission line gradually weakens from 1961 to 1971 ; the metallic shell lines very weak from
1966, disappearin 1969 a little before the disappearance, in 1971, of the emissionon the H o line. In 1972and 1973, Hee isaweak
absorption, and the Nal and Call absorption lines, which remained strong to 1971, have decreasedin strength. In 1974-1975, the.
Ha absorption line is deeper ; the hydrogen shell disappears in 1973, but seems to be present again in 1975 (see illusiration).
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~ HD 164284, 66 Oph, MWC 278 ; R g~ 17057.8m, Dygee=+4°22 ; sp.t. B2Vi(1) 5 v sin i = 220 kms =% V = 4.64 va,
B-V=-0.03, U-B=—0.83,

Observed from 1953 to 1976, this star has large changes in emission and a porary hydrogen shell. In 1953 and 1954,
Ha is a moderately strong emission, H3 is a very hazy absorption, and the HY line sometimes has a sharp dark core on the
photospheric component. In 1955, the He line is dark and weak ; at that epoch, a « B star » phase is observed for a very short
time. In 1956, He isagainan emissionline butaweak one.and H §§ isanabsorptionline. Then the emission gradually increases
inthespectrumandin 1958,the He emissionline ismoderate, the H B lineisabarelyvisibleabsorption line,and thereisa sharp
dark core on the Hy absorption line. In 1959, H§ isanemission centrally superposed on abroad absorption line. A weak shell
component is visible centrallyonthe Hy andH lines,and traces of Fell emission linesarevisible. In 1960, theHy lineshows
a hazy absorption, and a sharp dark core is still visible on theH 3 line. From 1961 to 1976, the emission gradually becomes
stronger :the He brightlinei sHE isamod dthen{afier 1963)a strong emission centrally superposed ona broad
absorption line ; from 1963 emissionis seen centrally on the Hy line ;and the Fell emission linesalsoincrease. H§ hasa sharp
dark core until 1969 and afterwards becomes very hazy.

— HD 164447, MWC 279 ; R geq= 17h58.3m, Dygso =+19°30; sp. t. BEVn(1), BEIV(2) ; v sin i = 250 kms™'; V = 6.4,
B-Ve=_0.06, U-B=-0.39.

Observed from 1953 to 1975, this star exhibits a « Be star » and then a « B star » phase. In 1953-1954, Ha isa very weak
emission line, becoming from 1955 a very weakabsorption which gets deeper in 1959and then does not change to 1975. During
these observations, the Nal and Call absorption lines seem 1o vary.

- HD 168797, MWC 601 ; R ;o50= 18h19.0m, D jye0= +5°25" { sp. 1. B3Vn(1) ; vsin i = 300 kms™' ; V = 6.13, B-V=-0.04,
U-B=-0.62.

i
Observed from 1953 to 1975, this star exhibitsa« Bstar »,thena« Bestar »,andthena« Bstar »phaseagain. Ahydrogen
shellistemporarily presentduringthe « Bestar » phase. In 1953, theHa lineisaweak absorption, whichismoderatein 1954 and
becomes deeper in 1955. The Ha lineis no longerseen in 1957, is againa moderate absorption in 1958-1959, and becomes hazy
in 1960, In March 1961, He: is a very weak emission which becomes clearly visible over several months and continues to
1 hen until the beginning of 1963. The wings of HE and Hy , doubtless disturbed by emission, become very hazy. When
thestar passes from the « Bstar »tothe« Bestar » phase_ and during the latter, ashell ispresent, andsharpdarkcoresareseen on
theHy andH§ absorptionlines. The Ha lineisaweakemissionin 1964,a weakabsorptionin 1965, and againa weakemission
in 1966-1967. From 1968, a « Bstar » phase appears ; the Hae ling isa marked absorption, and theother hydrogenlinesare deep
absorptions. During these observations, the Mgll, Nal, Call, and Hel A 5876 absorption lines seem to vary.

~ HD 168957, MWC 292 ;R 150~ 130194, D 5= +25°02'; sp. 1. BIV(1) ; vsini = 100 kms™ ; V = 7.01, B-V=—0.10,
U-B=-0.56.

Observed from 1955 to 1975, this star exhibits a very short « Be star » phase followed by a « Bstar » phase. In 1955-1956,
He is a rather weak emission line ; in 1957, it is at first not distinguished from the continuum but then appears as a weak
absorption.

From 1959 1o 1969, the Ha line is 2 strong absorption, which afterwards seems to become fainter. During these obser-
vations, the strengths of the HB , Hvy , and Sill absorption lines seem to vary. The narrow Nal and Call absorption lines are
seen. The variation of the Sill absorption lines makes it difficult to classify this star.

= HD 169033, MWC 602 ; R jgg6= 18h20.4 m, D 0= ~12°02" ; sp. t. BSIV(1) ; v sini = 250 kms =1 V = 5.7, B-V=-0.01,
U-B=-0.25.

Observed from 1954 to 1975, this star exhibits a veryslight change in emission. He isa rather weakand narrow emission
centrally superposed on a very hazy absorptionline ; a weak trace of emission is also observed centrallyon the H f phatospheric
line from 195910 1961. The emissionon the Ha linebecomes fainter from 1966,is hardly observedin 1971, and is still very weak.
in 1974-1975,

= HD 171406 ; R |50 = 18031.5m, D g0 = +30°51" ;sp. 1. BSV(1), B5-6V(2) ; V = 6.59, B-V=—0.12, U-B=-0.51.

Observed from 1956 to 1975, this star goes through « Be star » and « B star » phases several times. In 1956, He is a
moderatelystrongemission line ;in 1958-1959,itisan absorption line of variable strength, becoming fainterin 1960, In 1961, itis



aweak emission centrally superposed on abroad absorption line ; this emissionincreasesattheend of 1961, ismoderately strong
in May 1962, and then decreases again in 1963, At the end of 1963, the He: line is not distinguished from the continuum or isa
very weak absorption. In 1964, it is a distinct absorption ; it is much fainter in 1967. It is a hazy absorption in 1972-1974 : an
emission, of weal. intensity, appears again on this line at the end of 1974 and increases in 1975, During the « Be star » phase,a
rather faint sharp dark core is usually observed onthe Hf and Hey lines,and at the same time Mgl A 4481 seems tovary. The
narrow Nal and Call absorption lines are weakly seen during these observations (see illustration).

- HD 171780, MWC604 ;R 955~ 18h33.4m, D o5~ +34°25" ;sp, L B6V(1), BTV(2); vsini =310 kms™; V= 6.10, B-V=-0.11,
U-B=-0.55,

Observed from 1954 10 1976, this star goes through « B star » and « Be star » phases several times. In 1954, the He lineis
dark, but it becomes bright and strong from 1955, In 1957, H is a weak emission centrally superposed on the photospheric
component. In 1959-1960, Ha gradually becomes fainter, and a sharp dark core due to a shell component appears on the
Hj and Hy lines. Atthe beginning of 1961, Hee isaweal.and variabl issiononabroad absorption ; the emissionincreases
in intensity at the end of this year and in 1962, to decrease again in 1963, when it is hardly visible on the center of a broad
absorption, From 1965 to 1968, Her is a distinct absorption line ;in 1969-1970, it is again a moderate emission line :in 1972, 1t
becomes fainter. In 1973-1974, Ha is a weak emission on a broad absorption, and in 1975-1976, it is a hazy absorption.
Sometimesasharpdark coreisobservedonthe HB linein 1961 and 1967aswellas onthe Hey line in 1970. The Mgll absorption
line and some Hel lines seem to vary (see illustration),

— HD 173371, MWC 956 ; R 500~ 18042.4m, Dygg0= —0°26" ; sp.t. BRIN(D) ; vsini = 310 kms™; V= 6.8,

Observed from 1955 to 1975, thisstar exhibits changes inthe Ha line. Ha is a rather strong emission line from 1955 to
1960 ; it is weaker but remains a clearly visible emission line from 1961 to 1965, when a sharp dark core is also seen on the
H{ photospheric line. From 1967 to 1975. Ha is a weak emission centrally superposed on a broad, hazy absorption line.

~ HD 174105, MWC 305, R o~ 18h46.1m, D 0= +15°20" ;sp. (. BTV:(1) s vsin i = 250 kms™": V = 6.9,

Qbserved from 1953 to 1973, this star exhibits slight c} in emission. From 1953 to 1969, He is u rather strong
emission line. From 1956 10 1969, H is a weal. emission centrally superposed on a photaspheric component. After 1969, the
Ha emission line is weaker, and on emission is seen on Hf . Sometimes a weal. sharp dark core is observed on the
Hy absorption line, especially in 1959 and in 1964-1965. The Nal and Call absorplion lines are weal, throughout these
observations,

- HD 174237, MWC 608 ; R ;.= 18h45.6m, Dygeq= +52°56";sp. 1. B3 : (1) ;vsini = 170 kms— ; V = 5.88, B-V =-0.09,
U-B=-0.73.

Observed from 1953 to 1976, with some rather long observational sequences between 1957 and 1963, this star exhibits
great instability ofthe Ha emission line. When the observations are plentiful overa longenough period, the« Bstar » and « Be
star » phases are seen 1o follow on¢ another within several days, especially between 16 and 28 September 1958, 19 and 28 April
1959, 6and 13 July 1959, 7and 10 October 1960, 2and 10 March 1961, 20and 30 May 1962, and 17 and 29 October 1963, Everytime
that emission appears on Ha , a sharp dark core dug to a shell is observed on the Hf and Hy diffuse photospheric lines.
Sometimes HB seems to be disturbed by emission because only the sharp dark component is visible, especially in September
1957, April 1959 (at the beginning and at the end of the « Be star » phase), in October 1961, October 1963 thrgughout the « Be
star » phase, in June 1971, June 1972, and September 1974, The strength of the Mgll A 448] absorption line varies throughout
these observations, with having any app ion with the f ions in the emission.

- HD 175511, MWC959 | R _ = 18h51.3m, Dy 5~ + 59736 ; sp.t. BS.5V(1), BIV(Z) ; V = 6.7.

1950
Observed from 1956 to 1975, this star shows few spectral variations. The Her lineisalwaysa weak emission of fluctuating
intensity centrally superposed on a broad absorption line, In 1958-1959, the Hae emission line is especially weak, and there isa
sharp dark core on the H 3 line. In 1960-1961, the emission strenghens, and in 1961-1962 there is again a sharp dark core on the
H@ absorption line. Then the emission weakens slightly and gradually until 1970, remaining very weak from then to 1975,

~ HD 175863, MWC 308; R = 18h53.1m, D g55= +59°57 ;5p. 1. B4V(1) ; V = 7.06, B-V=-0,14, U-B=—0.52.

1950

Observed from 1953 to 1975, this star goes from a « B star » toa « Be star » phase. From 1953 to June 1956, the hydrogen
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lingsarestrongabsorptions ;in 1958 and at the beginning 0f 1959, the Her lineisahazyabsorption. (Onother plates, taken witha
grating spectrograph (100 A/mm).the Ha lineisshownin Mayand July 1959 as anarrow, strong absorption ; strengthenings of
the Nal and the Hel A 5876 absorption lines are also seen, as isthe presence of the SIITAN 6347-6371 absorption lines.) In 1960,
the Ha line is not distinguished from the continuum, H[ isahazy absorption,and the HY absorption lineisalso less strong.

In 1961, emission appears weakly on Ha and gradually increases. In 1962, HB isaweak emission centrally superposed
on the photospheric component. In 1963, Ho is bright and strong, and a very weak emission appears centrally on the
H7 absorptionline. During thisstrengthening, very sharp dark cores are observed, onboththeHy andHb absorptionlinesin
1962.andon the H linealone in 1963. From 1962, some weak traces of Fell emission lines are seen, The emission linesareat
their strongest in 1966. In 1968, a sharp dark coreisagain seen onthe H§ absorption line. The Fell emission lines disappear in
1970. Then the emission on the hydrogen linesbecomes fainter:itisno longer visible on Hy at the end of 197 1, disappears from
Hp in1973,and isnarrow and weak on Her in1975. Asharp core, duetoa shell componentisclearlyseenonthe Hj ,H v ,and
Hé& photospheric lines. During these observations, the narrow Nal and Call absarption lines are present.

- HD 175869, 64 Ser ; R jyso= 18h54.8m, D ypee— +2°28'; sp. t. BSIII(1), BSIV(2): vsin i = 105 kms—% V = 5.57, B-V=0.00,
U-B=-027.

- Observed from 1953 to 1975, this star exhibits slight cha ngesinthe Ha emission line, From 195310 1972, Ha isa weak
emission centrally superposed on an absorption line. After 1973 it becomes a hazy absorption line.

= HD177648, MWC 310 : R = 19h02.5m, Dy pg0= +23°15 3 5p. t. BIV(1); V = 7.24, BV =+0,12, U-B=—0.51,

. Observed from 1953 to 1975, this star exhibits a « Bestar » phase followed by a « Bstar » phase, In 1953, the Ha lingis
bright and strong, and H § is a weak emission centrally su perposed ona broad absorption. The Hy line shows some traces of
emission. A sharp dark core is observed on the H§ photospheric line.

Then in 1955, the emission decreases slightly and then disappears from the Hy line. In 1956, the Ha emission line is
moderate, and Hp shows only a very weak trace of emission centrally superposed on the absarption. In 1957, Ha is not
distinguished from the continuum, the other hydrogen lines are dark, and HB and Hy seem narrower.

From_ 1959101961, Ha isaweakabsorption line, becomingaweakemission againin 1962;asharp dark core duetoa shell
component is seen on the HF , Hy , and Hé photospheric lines.

In 1963 and 1964, the bright H a line is strong, and the wings ofthe Hf linearealso disturbed by emission, sharp dark
cores are visibleon the HB . H 7 and HS lines. In 1966 Ha becomes weaker, and then the line is no longer visible ; the sharp
dark cores have also disappeared,

From 1971, Her isagaina weak emission line, and sharp dark coresare observed on the Hp andHvy lines. From 1973 to
1975, the Ha. emission line is strong, and a dark core is still visible on the Hry absorption line,

During these observations, the narrow Call and Nal absorption lines are present, furthermore the Mgll A4481
absorption line seems to vary.

= HD 178175, MWC 311 ; Ryggo= 19h05.3m, D) ge= ~19°22" ; sp. . B2V(1,2) ;v sini = 175 kms=1: V = 5.54, B-V =-0.11,
U-B=-0.78.

Observed veryirregularly from 1955 1o 1975, thisstar exhibits some changes inemission. From 1955 t0 1960, the Ha line
is brightand of moderateintensity, HB isa very weak emission centrally superposed ona broad absorption,andthe H+y lineisa
hazy absorption, In 1964, He is bright but weak, and Hg and He are narrow, deep absorption lines. In 1970 and 1971, the
emission increases and is weakly present on the center of the Hp line. In 1972, Ha is not distinguished from the continuum,
and H and Hy areagain narrow, deep absorption lines. In 1974, emission is againseenonHa ,andH § isahazyabsorption.
In 1975, the emission disappears from the Ha line, which is not distinguished from the continuum.

= HD 179343, MWC 978 ; R e~ 19009.5m, Dgep= +2°32" ; sp. t. BOV(I) : v sin i = 350 kms=4 V = 692, B-V=+0.11,
U-B=-0.19.

Observed from 1953 to 1975, this star exhibits a hydrogen and metallic shell, and few cha nges are seen during this period.
TheHa line is brightand strong, while the other hydrogen lines each have a sharp dark core on the photospheric components.
The wingsofthe Hg line seem to be disturbed by emission. The Nal and Call absorption lings are strong ; Fell, Cril, and Mgll
are rather marked absorptions, while the Sill lines are weaker.
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— HD 183362, MWC 318 ; Ry~ 19h25.9m, Dg50= +37°50" ; sp. 1. B2¥n(l), B3V(2) ; vsini = 245 kms—; V = 6.34,
B-V=-0.14, U-B=-0.74.

Observed from 1953 to 1976, thisstar exhibitsaslight increasinginthestrengthofthe emission lines. In 1953, the Ha line
is bright and strong, and H § is a weak emission centrally superposed on a broad absorption. The Hy line is a broad hazy
absorption. The emission gradually increases and from 1959 some traces of Fell emission lines are also seen. In 1961-1962,
H (3 is brighter ; sharp dark cores due to a shell are seen on the Hy and H§ absorption lines from 1960 to 1965 ; then emission
appears weakly on the Hy line and a faint dark core is still observed on this line from 1967 to 1974, The Fell lines are brighter
from 1963 to 1975. In 1975-1976, the hydrogen shell seems to have disappeared. Weak Call absorption lines are present.

- HD 183656, V923 Aql, MWCIB3: R |46~ 19h28.1m, Dyg56=13°20";sp. 1. B8(1) ;vsini = 180kms !, V= 6,05, B-V=40.01,
U-B=-0.37.

Observed from 1953 to 1972, this star exhibits a strong hydrogen and metallicshell. The He lineis bright and strong,and
the other hydrogen lines show a narrow, deep dark core on the photospheric components ; the wings of the H § line seem to be
disturbed by emission. The Nal, Call and Fell lines are markedly stronger than the Sill lines.

= HD 183914, § Cyg, MWC 6181 R 5 19h28.7m, Dy gp= +-27°52' ; sp. t. BEV(I), BIV(2) ; v sini = 250 kms—" V' = 5,11,
B-V=-0.10, U-B=-0.32.

Observed from 1955 to 1975, this star exhibits few changes in emission. Ha isa narrow, moderately strong bright line,
and the other hydrogen lines are dark. From 1969, the intensity of the Ha emission line seems to decrease.

- HD 184279, MWC 319 ; R gsq™ 19h31.0m, D 0= +3°39"; sp. t. BO5(1) 5 v sin i — 230 kms=, V = 6,94, B-V=-0.03,
U-B=-0.78. '

Observed from 1953 to 1976, this star exhibits a « B star » phase followed by a « Be star » phase, along with a tem puran"
shell of hydrogen, neutral helium, and twice ionized iron,

Ha isaveryweak absorptionlinein 1953andisa deeperabsorption linein 1936, 1957, and 1960. Itis hardly distinguished
from the continuumin 1963, 1964-1966, 1969, and 1970, From 1973, emission appears stronglyon the He line ;ahydrogen, Hel,
and Felll shell accompanies it. The Hel AX 5876, 5016, 4922, 4713, 4471, and 3965 absorption lines are particularly strong, and
Fellllinesare present. In 1975, the strength of this shell isata maximum,andH 8 and Hy exhibita« reversed PCygni »profile,
In1976,the He emission line gradually decreases, the strengthofthe shell lines decreases, and the Fellllines have disappeared.
The Nal and Call absorption lines are always strong during these observations (see illustration).

- HD 185037, 11 Cye, MWC 619 R 55— 19h34.0m, Dyuq= -+36°50'; sp. 1. BEVR(1), BTV(2) ; v sini = 400 ks V = 5.8,
B-V=-0.11, U-B=-0.37,

Observed from 1953 to 1975, this star exhibits few changes in the intensity of emission. Ha is a moderately strong
emission line. From 1964 to 1966, and from 1970 to 1972, a sharp dark core is seen on the H7y photospheric line.

= HD 187567, MWC 322 | R ge5~ 19047.9m, Dy o + 7°46° ; sp. L. B2IV(1), B3(2) : V = 6.51 var, B-V=_0.10, U-B=-0.70,

Observed from 1953 to 1975, thisstarexhibits large changesinthe intensity of the emissionin the Balmerlines, From 1953
to 1956, the He line is bright and strong, and the H {# line is a weak, hazy absorption, From 1957 to 1958, the emission
strengthens on Ha and it is weakly present centrally superposed on the broad, very hazy H@ absorption, Then the emission
fades, showing a minimum of intensity on the H  line in 1960 and 1961 sthe HB line has then become a deep absorption. In
1963-1964, the emission again strengthens ; it is moderate on Ha , and H B isa hazy absorption. In 1968, H 8 is an emission
centrally superposed on a hazy absorption. Then in 1970 Ha isa strong, broad emission while the Fell lines are hazy ones. In
1975, very weak emission is seen on the center of the Hey line.

During the increases in emission from 1955 to 1958 and from 196610 1970, as well as during the minimum of the intensity
of the emission in 1960, a sharp dark core is observed on the Hy photosphericline. During these observations, the narrow Call
and Nal absorption lines are seen.
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- HD 187811, 12 Vul, MWC 323 ; Rype= 19h48.9m, Dygq= +22°29° ; sp. £ BAV(L) ;v sin | = 280 kms~ 3 V = 4,95,
B-V=-0.14, U-B—-0.68.

Observed from 1953 1o 1975; this star exhibits « Be star » and « B star » phases alternately.

From 1953 to the end of 1957, Ha is a moderately strong emission line : sharp dark cores are seen on the H and
H lines, whose hazy absorption is disturbed by emission ; a dark core is also seen on the photospheric HS line.

In 1958, the Hae ission line d ini ity,andthe H@ and Hy linesaredeeperabsorptions. In 1959and 1960,
Ha showsavery hazy absorption, which becomesdeeper but varies from 1961 to June 1964. n 1 965, avery weakemissionisseen
onthe Ha line, followed, in 1966 and 1967, by a very weakabsorption. During the « Bstar »phase, particularlyin 1962and 1963,
the HE and Hy absorption lines are very deep.

In 1968, the emission reappears strongly on the Ha line, and sharp dark coresare seenon the HB and Hy lines, whose
wingsare very diffuse and are disturbed by emission. The Ha emission line becomes fainter in 1969, but the shell components
remain.

From 1970to October 1974, adistinctabsorptionisseenat Ha ;itseems fainterin 1975, Duringthese observations, some
fluctuations of the Mgl A 4481 line are observed.

- HD 189687, 25 Cyg, MWC 624 ; R 50~ 19h58.1m, Dygee=-+36°54 ; sp. t. B3IV(1) ; v sin i = 230 kms™ il 8
B-V=-0.17, U-B=-0.69.

Observed from 1953 to 1975, this star exhibits a « B star » phase followed by a « Bestar » phase. From 1953 to 1955, the
Ha line is a hazy absorption which becomes narrow, deep and sometimes varies from 1957 to 1970,

In 1972, the Ha line is not distinguished from the continuum ; in 1974 and 1975, it seems a weak emission, When the
He lineisaweakabsorptionasin 1953-1954, or is diffuse as in 1957 and 1961 sorisstillinemission, asharp dark coreisobserved
onthe Hy photospheric line. During these observations, the narrow Nal and Call absorption lines are seen.

+

~ HD 191610, 28 Cyg, MWC 329 ; R3¢~ 20h07.6m, Dyggo= +36°1" ; sp. 1. B2IV-Vn(1), B3.5V(2) ; vsini = 310 kms—1;
Vo= 493 B-V=o0,13, U-B=-0.77.

Observed from 1953 to 1975, this star exhibits a « B star » phase followed by a « Be star » phase. From 1953 to 1959, the
Ha line is dark, in 1960 it is no longer distinguished from the continuum, and in 1961 it isa moderately strong emission line.
From 1962, the emission graduallyinereases, in 1966appearing centrally on the H § absorptionlineand FelIA\ 4584,5018,and
5169. Adark coredue toa weakshellisseen centrally onthe H § ,Hy and sometimes H§ photosphericlines, from 1960to 1962,
and only on the Hy and sometimes H8 lines, from 1963 to 1970 (see illustration),

- HD 192044, 20 Vul, MWC 331 ; Ryge0= 20h09.9m, Djgso= +26°20° : sp.t. B8Vn(1), BEV(D) : v sin i = 350 kms—Y;
V=392, B-V=-0,11,U-B=-0.43,

Observed from 1953 to 1975, this star exhibits very few changes. The Ha line is bright and strong, and Hf isseenasa
narrow, weak emission line centrally superposed on the photospheric component. Narrow weak dark cores areseenin 1960and
1961 on the Hy and H& photospheric lines,

= HD 192445, MWC 332 ; Rygeq= 20h1L7m, Dygse= +36°11" ; sp. t. BIIV(L), B2V (2) ; V = 723, B-V=—0.08,
U-B=-0.76,

Observed from 1953 to 1975, this star exhibits changes in emission. From 195310 1959, He is brightand very strong, and
Hp and Hy are strong and moderate emission lines, respectively, each centrally superposed on a broad, hazy absorption, A
weak trace of emission isseenon the H8 photosphericline, and the Fell linesare brightand hazy. After 1959, theintensity of the
emission gradually decreases : it is no longer seen on the Hy line on 1970, and is faintly séen centrally on the broad
H § absorption ; the Fell emission lines are no longer visible.

During the decrease inemission, a narrow dark core duetoa shell component is seen from 1964 to 19720nthe H § line. A
dark core is also seen on Hy in 1971 just after the emission disappears. During these observations, the Naland Call absorption
lines are deep,

=~ HD 193009, MWC 336 ; R jgeg~ 20n14.8m, Dyggo= +32°13"; sp. . BIVn(1), BOVI(2) ; Vi e 7, 16, B-V=+0.09, U-B=-0.84.

Observed from 1953 to 1976, this star exhibits strong emission lines, Ha isa wide, very strong emission, Hf is strong,
and Hy is a weak emission centrally superposed on a broad, hazy absorption. The Hé line which is always dark, is broad and
diffuse ; the Fell lines are always bright and hazy, The emission weakens from 1975, During these observations, the Hel lines,
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particularlyAN4026, 4144, and 4471, are very deep absorptions ; the narrow Nal and Call absorption lines are seen.

~ HD 193182, MWC 632 ; R 5e5= 20n15.6m, Dysgo= +39°26" ; sp. t. B(1) ;v sini = 200 kms™: V=651, B-V=-0.09,
U-B=-0.19.

Observed from 1953 to 1975, this star always exhibits a strong shell of hydrogen and ionized metals (Fell, Till, Sill, Crll,
and ZrII). The Till and Felllines are deep, and those of Nal and Call are verydeep. The Ha lineisalways brightand strong, and
the other hydrogenlines always showa narrow, deep sharp core on the photospheric component when the wingsofthe Hg line
are disturbed by emission. There are very few changes in the spectrum of this star (see illustration).

- HD 193911, 25 Vul, MWC 341 ; Ry~ 20h19.9m, D, o= +24°17" ;sp. t. BSIII(1), BTIV-V(2) ; v sini = 250 kms =1 ; V= 5.4,
B-V=-0.06, U-B=-0.40.

Observed from 1954 to 1975, this star does not exhibitany changesinemission, Ha isanarrow, strong emission line, and
H § isa very weak ¢emission centrally superposed on the photospheric component.

~ HD 194335, MWC 343 ; Ryg50= 20h21.9m, Dyogg= +37°19"; sp. t. B2Vn(1) ; V = 5,90, B-V=-0.20, U-B~-0.88.

Observed from 1953 to 1975, this star exhibits slight ch in the intensity of the emission. From 1953 to 1970, He is
bright and strong, and H § isa weak emission centrally superposed on a broad, hazy absorption. Sharp dark cores dueto ashell
component are seen on the photospheric Hy and H8 lines.

Aftter 1971, the emission becomes fainter and disappearsfrom the H § line, which, in 1975, hasa sharp dark core, During
these observations, slight traces of Fell emission lines are seen.

~ HD 195325, 1 Del, MWC 1019; R e~ 20h27.9m, Dy geo=+10°44" ; sp. 1. AD(1), AOIVX(2); vsini = 320 kms—; V = 6.08,
B-¥V=-0.03, U-B=-0.11.

Observed from 1953 to 1964 and from 1969 to 1975, this star exhibits a very strong hydrogen and metallic shell. The
Ha line is always dark at this dispersion ; the Till, Crll, and Fell shell lines are numerous and deep, and the Nal and Call
absorption lines are also deep. No noticeable spectral variations are seen at this dis persion (see illustration).

= HD 195554, MWC 639 ; R 959 20028.2m, Dy 55~ +55°54" ; sp. £ BOV(1), BOIV(2); vsini = 250 kms—1; V= 5.9, BV 0,04,
U-B=-0.24.

Observed from 1953 to 1964'and from 1970 to 1975, this star does not exhibit any noticeable changes in emission. He is
always a very weak emission line centrally superposed on a hazy absorption, The other hydrogen lines are deep absorptions.

- HD 196712, MWC 350 ; Rygs0= 20h36.6m, Dysso=-2°35" ; sp.t. BTII(L), BT-8V(2) 5 v sin i = 250 kms—% V—6.22.
B-V=-0.10, U-B=-0.42.

Observed from 1953 to 1975, this star does not exhibit any noticeable changes in emission. The Ha line is bright and
strong, and H 8 is a narrow, weak emission centrally superposed on a photospheric component.

- HD 197419, V 568 Cyg, MWE 1026 ; R g55= 20h40.4m, Djgg9=+35°17 sp. 1. BIIV(L) 1 v sin i = 115 kms=% V = 6.66,
B-Ve 0,16, U-B=-0.68.

Observed from 1953 to 1965 and from 1970 to 1974, this star exhibits alternate « B star » and « Be star » phases, The
Ha lineisa weak absorption in 1953-1935and isa very weak emission centrally superposed onastrong, hazyvabsorptionin 1957
this emission increases very slightly in 1958-1959. In 1962, a sharp dark core on a haiy absorption is seen at Ha , the HB and
H7Y lines also each have a sharp core, and the strength of the Mgli\ 4481 absorption line increases; Ha is a weak, hazy
absorption in 1963-1964. is not distinguished from the continuum in 1970, and then appears as an absorption again in 1971, In
1973-1974, it is a weak emission on a hazy absorption.

- HD 198183, A Cyg, MWC 352 R 1ose~ 20h45.5m, Dyggo= +36°18" : sp. 1. BSIV(1), B5S-6V(2); vsini = 155 kms—; V= 4,53,
B-V=-0.11, U-B=-0.49 ; bin.

Observed from 1953 to 1976, this star has no emission lines in its spectrum. The Ha line is always a rather deep
absorption, although the strength of the hydrogen lines seems to vary during these observations.
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- HD 199218, MWC 356 ; R ge5= 20h52.5m, D550 +40°31% 5p. 1. B6Vn(1). BTV(2); V = 6.70, B~V=—_0.07, U-B=—-0.41.
Observed from 1954 to 1976, this star exhibits very slight changes in emission. The He line is bright and strong, and

HB isa moderate emission centrally superposed on a broad absorption, Between 1958 and 1964, the emissionat HB seemsto
decrease slightly in intensity ; weak, sharp dark cores are seen then on the Hy and H§ photospheric lines (see illustration).

~ HD 199356, MWC 357 ; Rypso= 20053.5m, Djgsq= +40°06° ; sp. t. BO(I) ; V' = 7.13, B-V=+0.15, U-B=—0.76,

Observed from 1953 to 1975, this star exhibits changes in the intensity of the emission. From 1953 to 1958, the Hax lineis
bright and strong and H( is moderate ; the Hey line is a weak, hazy absorption ; a sharp dark core is seen on the
Hé photospheric line. The Fell lines are bright and hazy. During this period, the emission increases slightly, appearing
centrally on the Hy line in 1957. Then the emission becomes distinctly stronger. At the end of 1960, emission is weakly present
centrally on H§ , and the intensity of the Fell emission lines increases very perceptibly between Hvy and \ 5500,

From 1963 to 1972, there isstrong emission in the spectrum. In 1973, a sharp dark core isagainseeninthe H§ line, while
the intensity of the He , H , and Fell lines remains strong.

During these observations, the Nal and Call absorption lines are narrow and dee P

~ HD 200120, ' Cyg, 59 Cye, MWC 359 ; Rygsp= 20h38.1m, Dy o= +47°19"; sp. t. BIVn(1), O9V2(2) ; v sini — 375 kms—;
V = 4,74 var, B-V=-0.05, U-B=-094.

Observed from 1953 to 1976, this starexhibits large
helium, and ionized metals.

From 195310 1969, the Ha line is bright and strong ; HB and Hy are moderate and weak emission lines, respectively,
each centrally superposed ona broadabsorption, and the Fell linesare brightand hazy. Forthisperiod, emissionisat maximum
strength in 1956 and 1961.

From 1970 to May 1971, emission is hardly visible on the Hg line. A sharp dark core is clearly visible on the very haz;
Hy and Hé absorptions. At the end of 1971, the emission has strengthened on H f§ and has become visible centrally on the
Hey line ; the other hydrogen lines are very hazy absorptions because of a « veiling » effect. Hel X 5876 is bright but weak and
the Hel and FellAA 5016-5018 emission blend has strengthened : the other Hel lines are more diffuse absorptions.

Atthe end of 1972, the emission has strengthened in the lines mentioned above and there isa hazy emissionat AX 4127-
4131 (Fell-Sill). At a higher dispersion, a shell of hydrogen, neutral helium, and ionized metals is observed in June 1973,

From December 1973 to June 1974, a very pr i ofemissionisobserved onourplates :itisseenonall the
hydrogen, Hel and MgII lines ; the « veiling » effect is very strong, The Ha and Hg bright lines are strong and the other
hydrogen lines exhibit an emission component centrally on a broad absorption. The emission is distinguished very clearly on
Hel A 5876 and less clearly on the Fell lines.

InNovemberand December 1974, a strong hydrogen, Hel, Mgl 1, Sill, Call, and Nal shell appears ;a« PCygni »profileis
observedonthe HB and Hy lines;andthe Hel X $876 emission line is weaker. In June 1975, theshell ismuch lessstrong ; only
the sharp dark cores still remain on the hydrogen lines. Hel A 5876 is a stronger emission line.

In October 1975, the hydrogen shell is even weak, the intensity of the Ha and H § bright lines has decreased, and the
emission has disappeared from the H v line ; the emission is still visible, but weak, on Hel A 5876. In 1976, no emission line is
seeninthespectrum;the Ha lineisnot distinguished fromthe continuum, and the widths ofthe H p andH~y absorptions have
decreased. The observations from 1953 to 1957, on superpanchro plates, have not been reproduced (see illustration).

gesinemissionandatemporary strongshell ofhydrogen, neutral

' = HD200310, 60 Cyg, MWC360; R, g g 20059.4m, Dyg50™ -+45°57 ;5p.t BIV(1) ;v sini = 320 kms—%; V= 5.37, B-V=-0.21,

U-B=-0.93 ; bin,
Observed from 1954 to 1976, this star exhibits great changes in emission and shows a tem porary hydrogen shell.
In1954,the Ha lineis not distinguished from the conti sfrom 1955 tothe end of 1957, a very weak emissionappears

onHe and HE is inabsorption. From 1958 to 1964, the emission at Hee strengthens ; and some weak traces of Fell emission
appear. The appearance of the H line varies greatly during this period : in 1958 a sharp dark core is seen and the photospheric
wings are very slight ; in 1960, Hf shows only a diffuse sbsorption ; from 1961 to 1964, the photospheric HE line, though
weak, is visible, and there seems to be a very weak emission broken by a sharp, distinct shell component. The Hy line is also
variable, the wings of this line are very hazy, probably disturbed by emissio n, but the core is dark and distinct.

From 1964 to July 1976, the i ity of the Hae emission line decreases ; the wings of the H{ photospheric lines are
more visible during this period. The sharp dark cores, of varying depths, are still present.

At the end of 1976, the Ha emission line is moderate ; H § becomes a very hazy absorption, as does Hy to a lesser
degree.
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— HD 201733, MWC363 5 Ryy5= 21h08.2m, Dgs0 = +45°18"; 5p. 1. BAIV(1) ; V = 6,63, B-V=_0.16, U-B =066,

Observed from 1954 to 1965 and from 1969t0 1975, this star exhibits largechanges in the emission and shows a temporary
hydrogen shell.

From 1954 10 1964, He is brightand strong ; thewingsofthe HE , Hy and H§ photosphericlinesare very hazy and are
disturbed by emission ; centrally, these lines have narrow, deep dark cores due to shell components.

The Ha emission line is moderate at the end of 1964, becoming very weak in 1965 ; during this decrease in emission
intensity, the sharp dark cores remain visible onthe Hg , H 7 ~and HE lines.

In 1969, Ha isanarrow, weakabsorption, which deepens from 197010 1973, and then is again very weakin June 1974. At
the end of 1974 and the beginning of 1975, Ha is not distinguished from the continuum. From 1969 to 1975, HB , Hy and
H§ are broad absorptions. In October 1975, Ha is again bright and very strong ; Hf is a moderate emission centrally
superposed on a broad, very hazy absorption ; Hy is a weak emission on a broad absorption ;and H§ is dark and hazy.

During these observations, the narrow Nal and Call absorption lines ar¢ present (see illustration).

~ HD 202904, » Cyg, MWC364 ; Rygsq= 21h15.9m, D,ge0=+34°41" ; 5p. 1. B2V(1), B2V-IV(2) v sini = 260 ks~ V = 4,43,
B-V=-0.11, U-B=-0.82,

Observed from 1953 10 1976, this star exhibits strong emission linesinits spectrum, From 195310 1967,the Ha emission
line is very strong and wide. HHf ,Hy ,and H§ are bright, moderate, and very weak emission lines respectively, each centrally
superposed on a broad absorption. The Fell lines are bright, strong, and numerous. From 1969 to 1972, the strength of the
emission in the lines mentioned decreases : the Fell bright linesarc hardly seen, and the emission disappears from the H§ line

which then exhibitsa sharp dark core. At the end of 1973, the emission in the spectrum strengthens but is less strong than before
1965 (see illustration).

- HD 203025, MWC365 ; R 505~ 21h15.9m, D50 = +58°24" ;5p. 1. B3I1I(1,2) :vsini = 175 kms = V = 6.42, B-V=4-0,20,
U-B=-0.50 ; spectr. bin. P=5.4 d.

Observed from 1953 10 1965 and from 197010 1976, this star exhibits large changesinthe Ha emission line, From 195310
1965,the Ha lineisbright and strong. The wingsofthe HB photosphericlineare hardly visibleandare disturbed by emission :a
sharp dark core is sometimes visible on this line, particularly from 1961 to 1965,

In 1970, the Hee emission lineis very weak, and sharpdark coreis abservedonthe Hf line. Attheendof1971, Ha isnot
distinguished from the continuum, and the HE lineisa rather deep absorption.

From the end of 1973 to 1976, a very weak, fluctuating emission is seen centrally on the Hee line,

During these observations, the narrow Nal and Call absarption lines are seen (see illustration).

= HD 203064, 68 Cyg ; R 555~ 21h16.6m, Dygsp = -+43%44° 4 5p. L OT-8I-HI(1), 0942) ; v sin i = 330 kms~¥; V = 5.00,
B-V=-0.01, U-B=-0.94.

Irregularly observed from 1959 to 1976, this star exhibitsa « Be star » phase followed by a « Bstar » phase. From 1959 to
1970, Ha is a moderately intense emission line ; at the end of 1971, it is no longer distinguished from the continuum. A weak
absorption appears on this line in 19731974, becoming deeper in 1975-1976 (see illustration).

= HD 203374, MWC 366 : R |55~ 21h17.9m, Dygsa = +61°39"; sp. 1. BO:V:(1) : vsin| = 315 kms =, V = 6,68, B-V=-+0.30,
U-B=-0.75.

Observed from 1953 (o 1975, this star exhibits strong emission lines in it spectrum, The Hea line is bright and very
strong ; HE is strong ; Hy and H8 are mod and weak respectively, each centrally superposed on a broad
absorption and the He and HS linesare diffuse absorptions. There may be a « veiling » effect in this violet partspectrum. The
Felllinesare bright but hazy, There are not many spectral variations during these observations, although the bright lines, parti-
cularly the Fell ones, seem Lo be less strong before 1960. The narrow Call and Nal absorption lines are present.

= HD 203467, 6 Cop, MWC 367 ; R g6 21h18.3m, Dygg = -+64°40" ;p. 1. BIIV(L), B3MI) ; v sini = 150 kms=": V= 5,18,
B-V=—0.04, U-B=-0.58,

Observed from 1953 to 1976, this star exhibits rather large changes in the emission lines. From 1953 to the end of 1957,
Ha is a moderately strong emission line, and H # is.a hazy absorption with traces of central emission.
From 1958 to 1963, the Her emission line strengthens ;and H B isadistinct emission centrally superposed on a broad
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absorption ; this emission is stronger in 1958-1960 than in 1960-1963. From 1964 to 1968, He is a moderately strong emission
line, and H isa hazy absorption. 7 )
From 1969101973, the emission strengthens again,and the spectrum is similarto thatin the period 1958-1963. In 1973 the
intensity of the emission decreases as in 1963. R .
In 1974, He isamoderate emission ling;and H § is 2 hazy absorption. In 1975 and 1976, the emissionis stl_ll decreasing
onHe and the H 5 absorption is deeper. There are two emission maxima, the firstin 1958-1961 and the second in 1969-1973.
During these observations, the narrow Call and Nal absorption lines are present.

— HD 203699, MWC 368 ; R 55— 21h21.2m; Dygee= +13°50°; sp. £ B3IV(1) ; vsini = 120 kms™; V = 6.86, B-V=-0.11,
U-B=-0.57.

Observed rather irregularty from 1955 to 1975, this star exhibits large changes in emission,

From 1955 t0 1958, He is very bright ; H 3, Hy ,and H§ are strong, weak, and very weak emissions, respectively, each
centrally superposed on a hazy absorption.

In 1960-1961, in spite of the poor quality of the spectra it can be'seen that the emission seems to decrease. In 1963 the
emission isataminimum strength :the Ha line remains brightand rather strong, H§ isa weak emission centrally superposed
on a broad absorption, and H+y is an absorption line with a distinet core.

From 1967 to 1975, the emission strengthens and the spectrum is similar to that for 1956-1958.

During these observations, the narrow Call and Nal absorption lines are present.

- HD 205060, MWC 371 ; R jyeq= 21h29.7m, D jg55= +42°29"; sp. 1. BEVn(1); V = 7.21, B-V=-0.01, U-B=—-0.41.

Observed from 1954 to 1976 this star exhibits large changes in the intensity of the Hee emission line.

From 1954 to June 1956, Ha is a narrow strong emission line ; in 1957 and 1958, the emission decreases greatly so that
from 1960 10 1962 the H e line is not distinguished from the um { H 3 is then a narrow, deep absorption. From 1963 mi
1968, Har is again a narrow strong emission line, becoming narrow and weak in 1969-1970 ; from 1971 to 1974, it heoomfs very
weak, and the H § line isa deep absorption with a distinct core. After 1974, Hee is no longer distinguished from the continuum
and H § is a strong absorption.

- HD 205551, MWC 641 ; R 505~ 21h32.7m, Dygse= +51°28'; sp. . BOII(1,2) ; v sini = 150 kms—!; V = 5.9, B-V=+0.02,
U-B=-0.29.

Observed from 1953 to 1975, this star exhibits no noticeable spectral variations at this dispersion. Ha is a very weak
emission centrally superposed on a hazy absorption (see illustration),

- HD 205637, € Cap, MWC 373 ; Rge= 21h34.3m, Dygee==19"41" ; sp. . B3V(1) ; v sin i = 295 kms—" V = 4,68 var,
B-Ve=_0,17, U-B=-0.65.

Observed from 1956 to 1975, this star exhibits few changes in the emission lines ; a shell is always seen.

Ha isaratherstrongemissionline;theHg ,H7y ,andH& absorption lines eachhave adistinct deep core duetoashell
component ; the wings ofthe H§ and Hy lines are very diffuse and are probably disturbed by emission. .

Some traces of metallicshell linesare observed suchasthe Felland SiTAN 4128-4131, The Naland Call absorption lines
are particularly narrow and distinct.

- HD 206773, MWC 376 ; R |g¢5= 21h40.8m, Dmn— +57°30" 5 sp. 1. BO:(1) ; v sini = 480 kms—% V = 6,87, B-V=-0.23,
U-B=-0.80. - .

Irregularly observed from 195510 1976, this star exhibits strong emission lines, Ha isa widestrong emissiontine, H Bis
strong ;and Hy andHS aremoderateand weak emissions, respectively, each centrally superposed ona hazyabsorption, Serpe
weak traces of emissionareseenon Heé and H8, The « veiling » effect duetothe reemissionofthe envelopeisvery important in
the short wavelength region.

The Fell lines are broad, hazy emissions. Hel A 5876 is bright, as is the Hel-Fell « blend » X\ 5016-5018, The Calland
Nal absorption lines are narrow and deep. During the observations the strength of the emission lines does not change much
except in the Fell lines, which seem brighter from 1969,
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- HD 207232, MWC 377 ; R jg55= 21hd4.2m, D o= +50°27' ; sp. 1. B8Vn(1), BSIV(2) : v sini = 330 kms™, ¥ = 7.02,
B-V=-0.06, U-B=-0.39,

Observed from 1955 to 1975, this star exhibits few changes in emission. Ha is bright and strong, H 3 is a very weak
emission centrally superposed on the photospheric component, and the other hydrogen lines are deep absorptions. A narrow
dark core due to a shell component is seen on the H § line in 1956 and on the HE and Hy lines in 1963 and 1964,

- HD208057, 16 Peg, MWC 644 ; R 5= 21h50.8m;, D 150= +25741 2 3p. 1. BIV(1) ; vsini = 150kms™"; V = 5.08, B-V=-0.17,
U-B=-0.67.

Observed from 1953 to 1975, this star exhibits no emission lines in its spectrum during this period.

- HD208392, EM Cep, MWC380 ; Rygeo= 21h52.4m, D g5 +62°23" ; sp. . BIIL(L), B2LLI(2) ; v sini = 280 kms™; V = 7.04,
B-V=+4-0.26, U-B=-0.56.

Irregularly observed from 1955 to 1976, this star exhibits a « B star », then a « Be star », and again a « B star » phase.

From 1955101964, He lineisa hazyabsorption. In 1969, thisline is not distinguished from the continuum, From 1971 to
1975, Ha isaweakemission,and H 3 and Hyy have sharp dark cores duetoa hydrogenshell, superposed on theabsorptions. In
1976, the Her line is again dark.

— HD 208682, MWC 381 ; R 55~ 21h54.2m, Dygge = +65°05" ; sp. t. B3Vn(1), B2V(2) ; v sin i = 350 kms™% V = 5.86,
B-V=-0.06, U~-B=-0.75.

Irregularly observed from 1954 to 1975, this star exhibits large changes in emission.

From 1954 to 1938, the He line is bright, very wide, and strong ; H and Hy are strong and weak emissions, respec-
tively, each centrally superposed ona photospheric component, Asharp dark coredue toashellisseenonthe H& ling, whichisa
hazy absorption disturbed by emission. During this period, the intensity of emission decreases very grad vally; some veryweak
traces of Fell emission are seen from 1954 to 1957.

In 1963 and 1964, this star has emission only at Ha , and only weakly : the other hydrogen lines are narrow, deep
absorptions, with barely visible wings.

In 1968, the emissionisstronger: Hee isstrongand H(fj isaweakemission onabroad, hazy absorption : sharp dark cores
are seen on the Hy and H§ photospherie lines. '

From 1970, thespectrumissimilartothatobserved on 1957 and emissionisvisibletothe H line ; Fellemission linesare
present.

During these observations, the Nal and Call lines are narrow, deep absorptions.

- HI 209409, 0 Aqr, MWC 384 | R o6~ 22h00.7Tm, Dyggo= ~2°24" : sp. 1. BEV(1), BIIV(2); v sini = 320 kms~; V = 4,69,
B-V=-0.06, U-B=-0.41.

Observed from 1956 to 1975, this star exhibits few changes in emission. Ha is bright, wide, and strong, and H isa
moderate emission centrally superposed on a broad absorption. A hydrogen shell is always seen, and sharp dark cores are
observed on Hy , H® , and, sometimes, H § , particularly between 1959 and 1975 ; the shell components are very distinct
during this period. There aresome very weak traces of Fell emission lines broken by acentral absorption, particularlyin 1957 and
1658,

= HD 210129, 25 Peg, MWC 385 ; R g5~ 22h05.5m, D 55— +21°28" ; sp. 1. BTV(1), B8IV(2) ; V = 5.78, B-V=-0.10,
U-B=-0.41,

Observed from 1953 1o 1975, this star exhibits a « Bstar » phase followed by a « Be star » phase. In 1953, Ha {s darkand
weak ; the absorption becomes decper from 1954 to 1957 and is again weak in 1958, In 1961 and 1962, Ha is a weak emission
centrally superposed ona diffuse absorption. In 1963-1964, the emission gradually increasesand Hee b strong from 1968

101975 ; then Hf§ is a moderate emission line centrally superposed on a hazy absorption.
During these abservations, the Nal and Call absorption lines as well as some Hel lines seem to vary in strength.

= HD 212044, MWC 386 ; Ryg5g~ 22h18.4m. Dyogo= +51°36"; sp. L. BIIV(1) ; V = 6,98, B-V=+0.04, U~B=-0,91.

Observed from 1954 10 1976, this star exhibits strong emission lines in its spectrum, Ha is a very strong, wide emission
line; Hg isstrong;and Hy ,H§ ,and He are moderate, weak, and very weak emissions, respectively, each centrally super-
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posed on the photospheric component. The Fell lines are bright and rather strong. During these observations, there is a slow
variation of the emission, which has a slight minimum from 1958 to 1961. Then the emission strengthens, and the Fell bright
lines are particularly strong from 1963 to 1974,

During these observations, the Nal and Call absorption lines are narrow and deep.

- HD 212076, 31 Peg, MWC 387 ; R jog5= 22h19.1m, Dygso— +11°57" 1 sp. . BZV(1), B2IV(2) ; v sini = 135 kms™; V= 5.01,
B-V=-0.13, U-B=-0.81.

Observed from 1953 to 1975, this star exhibits large changes in the intensity of the emission. From 1953 to 1960, Hae is
bright and strong ; HB and Hy are mod and weak emissions, respectively, each centrally superposed on a broad
absorption and some traces of emission are seen centrally on the H hazy absorption. From 1961, the emission decreases in
intensity but remains visible to the H8 line. In 1963, a minimum of the emission is reached : Ha {s not distinguished from the

continuum, the other hydrogen lines are distinct absorptions, and & sharp dark core is seen on Hf and Hy , and sometimes
Hb .

In 1964, Ha is again a weak emission ; in 1968-1969, emission is clearly visible on the hydrogen lines, the spectrum is
similar to that observed in 1960 although emission is less strong 1 in 1970-1971, emission weakens, it is scarcely visible on the
Hy absorption line ; from 1973 to 1975, emission strengthens and again affects centrally the HS line. The Hel and Mgll
absorption lines seem deeper at the minimum of emission (see illustration).

= HD 212571, 7 Aqr, MWC 388 : R ose= 22022.7m, Dygsq= +1°07 ;sp. 1. BIV(1), BO.SIII(2) : v sinj = 300 kms™; V = 5,66,
B-V=-0.03, U-B=-0.98.

Observed from 1953 to 1976, this star exhibits a gradual enhancement of the emission lines inits spectrum. From 1953 to
1955, Ha isbrightandstrong, H § isweak,and Hy presentsahazyabsorptioninwhichthe blue sideisweakerthan the red one;
asharp dark core is seen centrally on the H8 photospheric line. The Fell lines are weak emissions. }

In 1956-1957, the H 8 line is brighter, and H Y is a weak emission centrally superposed on a broad absorption ; a sharp
dark core is sometimes seen on the HS line.

From 1958 to 1964, He is bright, wide, and very strong, H § is strong and emission is well seen centrally on the
Hy absorption line, where, asin 1953-1955, the absorption ismore marked on the red than on theblueside. Sharp dark cores due
to shell components may be present on the Hy and H& lines in 19631964,

From 1967 to 1976, a maximum of emission is observed : emission appears weakly on the center of the HS line, the Fell
bright lines are strong, and the Nal lines, which were deep absorptions, disappear in 1971 (see illustration).

- HD 214168, 8 Lac, MWC 390 1 R 1950 22h33.7Tm, D) g0 +39°22" s sp. 1. BIV (1), BL-2V(2) ;v sin | = 350 kms—1, V = 5.73,
B-V=-0.15, U-B=-0.90.

Observed from 1953 to 1976, this star exhibits two « Be star » phases separated by a « B star » phase.

In 1953, the Ha line is bright and moderately strong, H is a weak emission centrally superposed on a diffuse
absorption, and Hy isa weak absorption. At the end of 1955, the emission d in intensity and disapp fromHJ . At
the end 0f 1957, the H a lineis not distinguished from the continuum ; in 1959 it appears as a weak absorption. In 1960-1961, the
emission has completely disappeared from the spectrumand a shell is observed ; the hydrogen lines are deepabsorptions witha
sharp core. At the same time, the Hel lines are stronger and less diffuse, and MglI X 4481 is weak but present.

Attheend of 1962, He isaweakabsorption, which then gradually disappears ; the Hel lines are always narrowand deep,
and the hydrogen shell is still present. In 1963, a weak emission appears on Ha and then, in 1965, centrally on the
H photospheric line. The emission gradually increases to 1972, and then decreases and disap pearsfromthe H § line. In 1975-
1976, the Ha line is a weak emission and the other hydrogen lines are deeper absorptions.

During these observations, the Nal and Cal absorption lines are present.

- HD 216057, MWC 393 ; R 550 = 22046.7m, Dy550= +54%09" ; sp, t. BEV(1), BSIV-V(2) ; v sin i = 370 kms=" V = 6.0,
B-V=-007, U-B=-0.49.

Observed {rom 1953 to 1964 and from 1970to 1976, this star exhibits changes in emission. From 1953101960, the H & line
is bright and rather strong, and there is a weak central emission on the Hf photospheric ling.

From 1961 to 1964, the emission gradually decreasesinintensityand disappears from the H B line. From 1970101976, the
Ha line is hardly visible and shows a very weak emission centrally superposed on a hazy absorption.
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_ HD 217050, EW Lac, MWC 394 ; Rips0™ 22054.9 m, Disso—+48725" ; sp. 1. B3III(D), B21117(2); ¥ sin i = 350 kms ™
V=543 var, B-V—=-0.09, U-B=-0.53.

Observed from 1958 to 1976, this star exhibits strong emission lines and a strong hydrogen and metallicshell. Ha isa
wide, very strong emission line, and Hf isa rather strong emission divided by a narrow, distinct absorption. The wings of the
H7Y and H§ lines are very hazy and are disturbed by emission. A sharp dark core due toa shell component i3 seen on every
Balmer lineexcept Ha ,wherethedispersionistoolow. The Felllinesarealsoinemission, cach divided byanar rowabsorption.
The Nal and Call absorption lines are particularly deep, and those of Sill and MglLare distinct. This star, which hasgivenrise Lo
many papers, is known to exhibit rapid spectral changes, particularly during a single night. During these observations, some
fluctuations are seen in the strength of the shell lines (Fell, Till, Crll, Sill, Call, and Mgll). In 1976, there isa decrease in the
intensity of the emission lines associated with a weakening of the shell (see illustration).

— HD 217543, MWC 395 ; R;gs—22h58.6m, Dyoso=+38°26" 5 sp.t. B2V(1), B4V(2) : v sin i = 370 kms™!; V=654,
B-¥=-0.11, U-B=-0.65.

Observed from 1953 Lo 1976, this star exhibitsa « Be star » phase followed by a « B star » phase, From 1933 to 1957, the
Ha line is bright and moderately strong. Asharp dark coredue toashell component isseenon the other Balmer lines. The wings
of the H§ and Hey lines are very hazy and are disturbed by emission : the Hel absorption lines are very diffuse.

From 1958, theHa lineis avery weakemissionandis hardly distinguished from the continuum :theother hydrogenlines
are in absorption, and the strength of the sharp dark cores decreases.

In 1960-1961, Ha is a weak absorption ; from 1962 to 1976, the emission and the shell components disappear from the
spectrum,

During the observations, the Nal and Call absorption lines are weak and seem 10 vary.

— HD 217675, 0 And 3 R gge= 22059.6m, Dyssp—= +42°03" ;5p. L. BGIII(1); vsini = 330 kms™; V = 3.62 var, B-V=-0.09,
U-B=-0.53.

Thisstar is known to exhibit some rapid fluctuations (about 1 day)inthe profilesofthe lines, and our observationsarenot
suitable for its study. However, from one spectrogram (o another, the He: line undergoes large changes | sometimes itisa
narrow, distinct absorption, and sometimes it is hardly seen.

The other hydrogen, and the Hel and Mgl lines, vary greatly in width and depth.

- HD 217891, §Pse, MWC 396 ; Rygq0~ 23h01.3m, Djpee=+3"33" ; sp.t. BEITICD) 5 v sini = 130 kms™ V = 4.53,
B-V=-0.12, U-B=-0.49,

Observed from 1933 to 1976, this star exhibits aslow change in the intensity of the emission, From 195310 1964, agradual
decrease in the emission isobserved :at firsi. the Ha line is bright andstrong, while H and H~ aremoderate and very weak
emissions, respectively, each centrally superposed on the photospheric absorption. The emission disappears from Hy in 1963,
when the Ha emission ling is moderate. The observations in 1969 show a notable increase in the emission, which is scen
centrally on the H§ photospheric line. At that {ime the Ha bright line is wide and very strong, and H§ and Hy are rather
strong and moderate emissions, respectively, each centrally superposed on an absorption. After this not nany changes are
observed to 1976.

— HD 218393, MWC 397 : R g~ 23h04.9m, Digso™ 449°55" + sp. 1. BOIV-I(2); V = 7.02, B=V=-+0.3%, U-B=-0.36;
spectr, bin. P=38d.

This star has already given rise to detailed studies ; it is known to show variations in the strength and the profiles of the
lines. Hydrogen shelllines are always seen, but their strength varies. Metallic shell lines appear regularly, witha period of about
38 days,

This star was observed from 1953 to 1976. We verified that the metallic shell lines do indeed appear with a 38-daycycle |
however, on 2 plates taken on the same day or on two consecutive days, the strength of the shell varies significantly (thisis seen
especially on the Till absorption lines).

Ha is bright, and very strongand very wide. Hp isbrightand moderately strong, and has complex profile disturbed by
variable absorption. The other hydrogen lines are very much disturbed by a strong shell component. The Hy and
[ 4 absorption lines, whose wings seem to be disturbed by emission, are narrow and deep. The mietallic shell lines chiefly
consist of Fell, Till,and Crll ; they are particularly strong toward the maximum of strength of the shell, especially from 21 to 2
September 1958, from 6 10 13 July 1959, and from 3 to 10 August 1960. The Mgll and metallic lines strengthen together.

40

Whenthestrengthofthemetallicshelllines decreases, the H c i
. e v andH§ (andsometimesH )linesexhibita « P Cygni
E;:;!:::‘:smcmuy from 27 1029 September 1958, from 28 Octoberto 2 November 1961, and from 1 {sos December 196‘; Th:ilh:
ine seems in narrower absorption while remaining exceptionally strong, asdothe Nal 1i ionli
particularly variable over the 38-day cycle, i B
This sia[l is very difficult to classify in the MK system : when the Fell, Till, and Crll shell lines disappear, the Sill, Mgll
Nal_and Call lines are always present and strong. It is difficuli, at this dispersion, to estimate the shell contribution. ' '

~ HD 218674 ; R

= 23h07.0m, i) i N -
=ty 1950 m, Dygo= + 49°23" ; sp. t. B3Vn(l) ; v sin i = 255 kms™§ V = 6,74, B-V=0.00,

Observed from F?S!? to 1_976\ this star exhibits few changes in emission ; a hydrogen shell of variable strength is quasi-
permanent. The Ha line is bright and strong ; the Hj , Hey , and, often, H& lines show a sharp dark core due to a shell

component. The wings ofthe H§ and Hvy lin i o i
Sy hitee B 7 linesare hazy and are disturbed by emission. The Nal and Call absorption linesare

— HD 224544, MWC 406 ; R g5~ 23h56.3m, D .= +32°06°; sp. t. B6Vn(1), BTIVX(2) ; V = 6.52, B-V=-0.11, U-B=~0.57.

Observcdlfrorq 19§4 to 1976, this star exhibits large changes in the emission linesandhas a temporary shell. From 1954 10
1970,the Ha brightlingisstrong. Hf and Hy are moderateand very weak emissions, respectively, each cenlmily superposed
on a broad absoArpl‘Ion ;a sharp dark core partially masks the emission component of the Hy line. Asha:p core is also s:n on
H§ and sometimes on Hy , particularly between 1964 and 1969, A maximum of the emission intensity is observed in 1960-
1962 ; some very weak Fell emission lines are seen from 1954 to 1963. From 1971, the emission gradually decreases

di ring fromHy andb hardly visi i i B RS
] i ardly visibleonHg ;itthendisappears fromthislinein 1973, whenthe Ha brightlineis

During these ob ti T ion li il
i“uﬂmﬂon)-g servations, the Nal and Call absorption lines are weakly present, and the Sill lines seem to vary (see,
- HD 224559, MWC 407 : R g 5= 23h56.2m, D, = -+46°08" ;sp.t. BAVn(1,2) : V — 6.54, B-V—-0.09, U-B—-0.61.

Observed from 1953 to 1976, this star exhibits a slow variation of the intensity of the emission. The Ha lineisbrightand

strong ;HB andH+y are moderateandweak.emissions, respecti
: : . L respectively, eachcentrallysu osed ong i
i o et et siE ysuperp nabroadabsorption. The Fell

From 1969, the emission gradually decreases in the spectrum and disappears from H-, in 1974 (see illustration).
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