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EDITORIAL NOTE. 

I t i s r e g r e t t e d t h a t t h i s i s s u e has been p u b l i s h e d 
much l a t e r than was expected. T h i s has been due mainly 
to the D i r e c t o r ' s o v e r s e a s v i s i t s . I t was a l s o 
p a r t l y due to holding up p u b l i c a t i o n i n order to i n c l u d e 
two papers t h a t had been r e t u r n e d to the authors w i t h 
suggestions f o r s l i g h t amendments by the r e f e r e e . Despite 
repeated promises t h e s e papers were not re t u r n e d 
although the authors knew t h a t we had h e l d p u b l i c a t i o n so t h a t 
the papers could be i n c l u d e d . 

We aim to produce the next i s s u e more promptly and 
hope t o be able t o d i s t r i b u t e No. 10 duri n g 1982. 

1982 A p r i l 
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OUTBURSTS OF SOME SOUTHERN DWARF NOVAE PAPER 1. 

F r a n k M. B a t e s o n 
R e s e a r c h A s s o c i a t e , C a r t e r O b s e r v a t o r y , W e l l i n g t o n 
and D i r e c t o r , V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. 

SUMMARY: S e v e r a l T a b l e s l i s t t h e o b s e r v e d o u t b u r s t s of 
t h e s o u t h e r n dwarf n o v a e AH E r i ; TU Men; AQ E r i ; 
CW Mon; BV Pup; BX Pup and BB V e l . The r e s u l t s 
a r e d i s c u s s e d and i t i s shown t h a t TU Men i s 
t h e most i m p o r t a n t of t h e s e s y s t e m s . 

INTRODUCTION: 
T h i s p a p e r i s th« f i r s t o f a s e r i e s t h a t w i l l b r i n g p u b l i s h e d 
r e s u l t s up to 19&1 December 31» The p a p e r s a r e a d i r e c t outcome 
of t h e s t i m u l a t i n g d i s c u s s i o n s a t t h e 1981 S a n t a C r u z Workshop on 
c a t a c l y s m i c v a r i a b l e s and r e l a t e d o b j e c t s . The p u r p o s e of t h e 
p a p e r s i n t h i s s e r i e s i s f i r s t l y t o p r e s e n t d a t a on ther o b s e r v e d 
o u t b u r s t s of each dwarf n o v a under o b s e r v a t i o n w i t h a g e n e r a l 
d i s c u s s i o n of t h e r e s u l t s . S e c o n d l y , t h e d e t a i l e d o b s e r v a t i o n s 
w i l l e i t h e r be p u b l i s h e d i n l i s t s o r a s l i g h t c u r v e s i n s e p a r a t e 
p a p e r s . F i n a l l y t h e combined r e s u l t s w i l l be d i s c u s s e d w i t h 
v a r i o u s t a b l e s and g r a p h s making i n t e r c o m p a r i s o n between t h e 
d i f f e r e n t s y s t e m s e a s i e r . 
A l l o b s e r v a t i o n s h a v e been made v i s u a l l y by members of t h e 
V a r i a b l e S t a r S e c t i o n , R o y a l A s t r o n o m i c a l S o c i e t y of New Z e a l a n d . 
The i n t e r v a l s d u r i n g w hivh t h e s t a r s have been under o b s e r v a t i o n 
d i f f e r s from one s t a r t o a n o t h e r i n a c c o r d a n c e w i t h t h e t i m e s 
a t w h i c h t h e y were p l a c e d on t h e o b s e r v i n g l i s t . F o r t h e s t a r s 
d i s c u s s e d i n t h i s p a p e r t h e d e t a i l e d o b s e r v a t i o n s a p p e a r i n 
P a p e r 2 i n t h e p r e s e n t p u b l i c a t i o n . O b s e r v e d o u t b u r s t s a r e 
l i s t e d i n s e p a r a t e t a b l e s f o r each s t a r . The f i r s t column i n t h e s e 
t a b l e s a s s i g n s a r u n n i n g number t o e a c h o u t b u r s t . T h i s i s f o l l o w e d 
by t h e J . D-. of maximum; maximum magnitude; t h e i n t e r v a l , i n da y s , 
between maxima, i r r e s p e c t i v e of wh e t h e r t h e y a r e c o n s e c u t i v e or 
n o t . The f i n a l t h r e e columns g i v e r e s p e c t i v e l y t h e w i d t h of e a c h 
maximum, i n days, b e i n g t h e i n t e r v a l f o r w h i c h t h e s t a r was 
v i s i b l e ; t h e t y p e of maxima and t h e number of o b s e r v a t i o n s u s e d t o 
d e t e r m i n e the o t h e r p a r a m e t e r s . 
The symbols u s e d f o r t y p e s of maxima a r e : 

S = Supermaximum. 
W = Wide maxima w i t h w i d t h s of 5 days or l o n g e r t h a t c a n n o t be 

t ermed sup ermaxima. 
N = Normal, or s h o r t , maxima w i t h d u r a t i o n s of l e s s t h a n 5 d a y s . 
A = Anomalous maxima i n w h i c h t h e r i s e t o maximum b r i g h t n e s s 

t a k e s s e v e r a l d a y s i n s t e a d o f t h e u s u a l 24 h o u r s or l e s s . 

1. AH ERIDANI. 

The o b s e r v a t i o n s c o v e r t h e i n t e r v a l J.D. 2,443 , 5 0 9 (1977 December 31) 
t o J.D. 2,444,970 ( 1 9 8 1 December 3 1 ) . The o b s e r v i n g s e a s o n i s from 
August t h r o u g h A p r i l w i t h a few o b s e r v a t i o n s i n J u l y . 



2 
TABLE 1. 

OBSERVED OUTBURSTS OF AH ERIDANI • 

No. J.D. MAX MAX. INT. WIDTH TYPE N< 
m d d 
V 

1 2443,519 13.8 • * * * 3 N 6 
2 573 13-6 ( 54) ? 9 1 
3 7 3 7 ? l 4 . 5 ? ( 1 6 4 ) 9 ? 1 
4 832 13-7 ( 95) 2? N? 2 
5 848 1 3 . 5 16 2? N? 2 

6 952 13-2 ( 1 0 4 ) 6 W 8 
7 2 4 4 4 , 0 7 6 1 3 . 5 ( 1 2 4 ) 3 N 5 
8 0 8 8 13 .7 12 2? N? 2 
9 168 1 3 . 8 ? ( 8 0 ) 2 N 1 

10 215 13.5 ( 47) 3 N 3 
11 255 13-9 ( 4 0 ) 2 N 3 
12 314 13-7 ( 5 9 ) 1 N 1 
13 956 13-8 ( 6 4 2 ) 2 N 3 
N o t e s 
No.3 P o s s i b l y t h e s i n g l e o b s e r v a t i o n was t h e s t a r t of an 

o u t b u r s t . Gap i n o b s e r v a t i o n s o f 8 d a y s . 
No. 6 .Slow r i s e o f 3 days; o u t b u r s t may p o s s i b l y be anomalous. 
No. 9Gap o f 6 d a y s b e f o r e f i r s t o b s e r v a t i o n of o u t b u r s t . 

DISCUSSION. 
The r e l i a b l e v a l u e s i n T a b l e 1 g i v e a mean maximum magnitude 
o f 1 3 . 6 3 . T h i s i s o n l y s l i g h t l y b r i g h t e r t h a n t h e t h r e s h o l d o f 
most i n s t r u m e n t s u s e d . I t i s r e a s o n a b l e t o assume t h a t many 
o u t b u r s t s would be f a i n t e r t h a n 1 4 . 0 and would go u n d e c t e d . O n l y 
t h e maximum p h a s e would be s e e n f o r t h e o u t b u r s t s o b s e r v e d . T h i s 
makes t h e d a t a on w i d t h s u n r e l i a b l e . A l l t h a t can be s t a t e d i s 
t h a t t h e o u t b u r s t s w i t h one e x c e p t i o n a p p e a r t o be s h o r t . 
W i t h t h e e x c e p t i o n s of Nos. 4 and 5 and 7 and 8, no two maxima 
app e a r t o be c o n s e c u t i v e . One can o n l y s u g g e s j t h a t t h e mean 
c y c l e i s s h o r t . At minimum AH E r i i s below 1 6 . 0 ^ . 

AH E r i i s s t a t e d t o have a r a n g e o f 13-5p to 17*5p w i t h a mean 
c y c l e of 2 0 - 2 5 d a y s ( 1 ) . T h i s d a t a a p p e a r s t o be b a s e d on ( 2 ) , 
where 12 maxima a r e g i v e n r a n g i n g from 13-5p to 1 5 « 0 p * The mean i s 
l 4 . 3 5 p . I n t e r v a l s between t h e s e maxima r a n g e from 48 t o 6 , 5 2 6 d a y s . 
T h i s wide s c a t t e r i s no doubt due t o t h e f a c t t h a t t h e r e s u l t s 
were o b t a i n e d from an i n v e s t i g a t i o n of M i l k y Way F i e l d 2 1 1 u s i n g 
H a r v a r d p l a t e s . T h e s e would be i r r e g u l a r l y s p a c e d i n t i m e . 
I t i s a l s o n o t e d ( 2 ) t h a t r , t h e r i s e and f a l l occupy n o t more t h a n 
t en d a y s . " 
The l o n g e s t d u r a t i o n f o r any maximum i n T a b l e 1 i s 6 d a y s and 
t h i s may be an anomalous maximum. I n ( 2 ) t h e r e a r e two maxima 
b r i g h t e r t h a n t h e mean by O . 8 5 and 0 . 4 5 r e s p e c t i v e l y . Whether 
t h e s e a r e a l s o anomalous or an i n d i c a t i o n t h a t AH E r i h a s some 
maxima d i s t i n c t l y b r i g h t e r t h a n n o r m a l i s n o t c l e a r . I f t h e 
l a t t e r i s t r u e i t might pay o b s e r v i n g AH E r i p h o t o e l e c t r i c a l l y 
w i t h l a r g e r i n s t r u m e n t s t o c h e c k w h e t h e r t h e b r i g h t e s t maxima 
a r e i n f a c t supermaxima. 

2 . TU MENSAE. 
O b s e r v a t i o n s of TU Men were d i s c u s s e d ( 3 ) to J.D. 2 , 4 4 3 , 8 7 4 
( 1 9 7 8 Dec. 3 1 ) . T a b l e 2 i s a c o n t i n u a t i o n of o u t b u r s t s o b s e r v e d 
w i t h t h e v e r y s h o r t f a i n t p e a k s b e i n g denoted by "P" i n t h e 
column f o r t y p e of o u t b u r s t . 
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TABLE 2. 

OBSERVED OUTBURSTS OF TU MENSAE. 

No. J.D. Max. MAX. INT. WIDTH TYPE No 
m d d 
V 

85 2443 , 9 7 3 1 2 . 4 l 4 l 8 S 6 
86 2 4 4 4 , 0 1 3 13-5 4 1 ( 1 P 1 
87 0 6 0 1 2 . 5 47 2 . 5 N 6 
88 166 1 2 . 2 106 8 S 35 
89 342 11 .9 176 8 S 31 

90 557 1 1 .6 215 24. 5 S 32 
91 638 13 - 6 8 1 ( 1 P 1 
92 648 1 2 . 6 10 2 ? N 3 
93 746 1 2 . 9 98 1 N 5 
94 8 1 1 13-0 65 2 N 3 

95 937 1 2 . 2 126 3 N 7 
96 9 6 5 ? 1 3 . 8 ? 28 ( l P 1 

DISCUSSION. 

A p r e v i o u s p a p e r ( 3 ) d i v i d e d o u t b u r s t s of TU Men i n t o ( a ) b r i g h t 
maxima w i t h a mean maximum magnitude o f 1,1.98 , and ( b ) f a i n t p e a k s 
w i t h a maximum b r i g h t n e s s o f 1 3 - 5 V t o l4-j3 - The mean c y c l e 
between s u c c e s s i v e b r i g h t maxima was 193-6 and f o r t h e f a i n t p e a k s 
about 37 d a y s . B r i g h t maxima were c l a s s e d a s wide, i f t h e i r 
d u r a t i o n was 6 day s , or more,. I f t h e d u r a t i o n was 5 d a y s , or l e s s , 
t h e y were termed n o r m a l . The o u t b u r s t s r e p o r t e d i n t h e p r e s e n t 
p a p e r have been combined w i t h t h o s e p r e v i o u s l y p u b l i s h e d t o g i v e 
t h e f o l l o w i n g r e s u l t s : -

BRIGHT MAXIMA WIDE. 

B r i g h t Maxima—Normal 

Mean Magnitude ( 2 0 ) .11 
W i d t h ( l 9 ) 9.8 (2 - 1 4 ? 5 ) 

Mean C y c l e ( l 3 ) 194.4( 1 2 3 - 2 6 2 u ) . 

Mean Mag.(8) 12.37 •(11.6-13-0) 
Width ( 8 ) 3?07 ( 1 - 5 ) -

1 1 . 9 5 ( 1 1 . 3 - 1 2 . 4 ) 

d 

PEAKS Mean magnitude ( 3 5 ) 1 3 - 9 1 
Mean w i d t h ( 3 5 ) 1 . 1 . 

Only maxima f o r w h i c h t h e p a r a m e t e r s a r e d e f i n i t e have been 
i n c l u d e d i n t h e f o r e g o i n g f i g u r e s . The s h o r t d u r a t i o n p e a k s a r e a 
d i s t i n c t i v e f e a t u r e o f t h i s s t a r a n d . o b s e r v a t i o n s o f them h a v e 
been made by most o b s e r v e r s . A q u e s t i o n t h a t c a n n o t be an s w e r e d 
i s w h e t h e r a l l t h e wide maxima a r e supermaxima. I f t h i s i s so 
the n o c c a s i o n a l l y TU Men h a s supermaxima of g r e a t e r t h a n a v e r a g e 
d u r a t i o n . E x a m p l e s a r e No. 74 ( 3 ^ 2 , 4 4 2 , 3 6 9 w h i c h l a s t e d 20 d a y s , 
and No. 90 on 2 , 4 4 4 , 5 5 7 l a s t i n g 2 4 . 5 . I f t h e s e two supermaxima 
a r e t h e o n l y o u t b u r s t s of t h a t t y p e t h e n TU Men d i f f e r s from 
o t h e r members of t h e SU UMa subgroup i n h a v i n g b o t h supermaxima 
and wide b r i g h t maxima. On t h e o t h e r hand, i f a l l b r i g h t wide 
maxima a r e supermaxima a s shown i n T a b l e 2 t h e n i t a p p e a r s t h a t 
TU Men h a s two t y p e s o f supermaxima. 

The p r e v i o u s v i s u a l r e s u l t s ( 3 ) i n d i c a t e d t h a t TU Men might be a 
member of t h e SU UMa subgroup. T h i s was shown t o be t r u e ( 4 ) . 
TU Men a l s o h a s an o r b i t a l p e r i o d ( 5 ) t h a t l i e s w i t h i n t h e w e l l 
known p e r i o d gap between 2 and 3 h o u r s . TU Men i s t h e r e f o r e one 
of t h e most i m p o r t a n t of t h e dwarf n o v a e s y s t e m s . I t s h o u l d be 
n o t e d t h a t a f t e r b o t h t h e v e r y l o n g l a s t i n g supermaxima t h e mean 
c y c l e t h a t a p p l i e d t o wide b r i g h t maxima was b r o k e n . A f t e r o u t b u r s t 
No. 74 t h e f o l l o w i n g wide b r i g h t maximum came 462 d a y s l a t e r , 
and a f t e r No. 90 513 d a y s l a t e r i n A p r i l 1 9 8 2 . 
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3 . AQ ERIDANI. 

The o b s e r v i n g s e a s o n i s August t h r o u g h A p r i l w i t h a few o b s e r v a t i o n s 
i n e a r l y May. AQ E r i h a s n o t been m o n i t o r e d a s c l o s e l y a s many 
o t h e r dwarf n o v a e . I n T a b l e 3 d o u b t f u l o b s e r v a t i o n s have been 
o m i t t e d u n l e s s c o n f i r m e d by a n o t h e r o b s e r v e r . 

TABLE 3 . 

OBSERVED OUTBURSTS OF AQ ERIDANI. 

No. J.D. MAX. MAX. INT. WIDTH TYPE No 
m d d 
V 

1 2442 , 8 9 9 13-0 * • * * 5 N 3 
2 2 4 4 3 , l 4 l 12. 5 ( 2 4 2 ) 11 W 9 
3 210 12 . 5 69 1? N 1 
4 275 13-6 65 ? 9 1 
5 894 13-2 ( 6 1 9 ) 1 N 4 

6 900 1 2 . 6 6 11 W 23 
7 2444, 0 8 6 1 3 - 9 ? ( 1 8 6 ) 9 9 1 
8 163 1 3 . 0 ? 77 7 w 3 
9 282 1 3 . 4 119 1 N 3 

10 518 1 3 . 8 ? ( 2 3 6 ) ? 9 l 
11 599 13-3 8 1 1 N 4 
12 670 1 2 . 8 71 8 ? W 3 
13 916 1 1 . 5 ? ( 2 4 6 ) 12 W 7 
14 936 1 3 . 0 20 6 W 3 
N o t e s 
No.2 P o s i t i v e o b s e r v a t i o n s p r e c e d e d t h i s maximum by 10 d a y s but 

t h e n d i s c o r d a n t w i t h e s t i m a t e t h a t AQ E r i was (15*0 so 
t h e s e o b s e r v a t i o n s d i s r e g a r d e d . 

No.3- Gap i n o b s e r v a t i o n s f o r 2 d a y s b e f o r e 210. 
No. 4 . Gaps f o r 3 d a y s b e f o r e & f o r 7 days a f t e r 2 7 5 -
Nos. 5 & 6. P o s s i b l y t h e same o u t b u r s t . I n w h i c h c a s e t h e maximum 

was anomalous. 
No.7- Gaps 4 d a y s b e f o r e & 3 d a y s a f t e r 0 8 6 . 
No. 8 . Gaps 2 d a y s b e f o r e & 7 d a y s a f t e r 1 6 3 . 
No.10. G a p s 2 d a y s b e f o r e & 4 d a y s a f t e r 5 l 8 . 
No. 13. Magnitude of 11. 5 p r o b a b l y too b r i g h t . 

T h e r e a r e many gaps i n t h e o b s e r v a t i o n s . I t cannot be d e f i n i t e l y 
s t a t e d t h a t any two maxima a r e s u c c e s s i v e . However, a mean c y c l e 
of about 76 days i s i n d i c a t e d . T h i s i s i n agreement w i t h t h e 
c a t a l o g u e d v a l u e of ^8 d a y s . T h e r e i s some e v i d e n c e to s u g g e s t 
t h a t AQ E r i h a s anomalous maxima. I t may be a Z Cam t y p e 
v a r i a b l e . f n e ^ D ^ s t d e t e r m i n e d magnitudes a t maxima snow t h a t 
wide maxima a r e u s u a l l y t h e b r i g h t . Mean maximum magnitude i s 
\d.,td t o r wide and 13-33 i o r n o r m a l maxima. The l i g h t c u r v e 
does n o t r e s e m b l e t h a t ox G i a s b y (b ) . 

4. Cw M0N0CER0TIS. 

The main o b s e r v i n g s e a s o n i s December t h r o u g h A p r i l w i t h a few 
ob s e r v a t i o n s i n o t h e r months. Cm Mon h a s n o t been m o n i t o r e d 
c l o s e l y and t h e r e a r e many gaps i n t h e r e c o r d s . 



TABLE 4 . 

OBSERVED OUTBURSTS OF CW MONOCEROTIS 

No. J.D. MAX. MAX. INT. WIDTH. TYPE No 
m d d 
V 

1 2 4 3 6 , 8 1 6 1 1 .8 m m m 8 ? W 6 
2 2437 , 3 2 1 ? 1 1 ,8 ( 5 0 5 ) 9 9 2 
3 633 - 1 2 . 2 ( 3 1 2 ) 9 ? W 2 
4 684? 9 51 9 9 1 
5 2 4 3 8 , 0 5 6 1 1 .5 ( 3 7 2 ) 7 w? 2 

6 2439, 1 6 8 ? - 1 2 . 1 ( 1 1 1 2 ) 9 w? 2 
7 8 6 7 ? ? ( 6 9 9 ) 9 w? 5 
8 2 4 4 0 , 6 8 2 1 1 .8 ( 8 1 5 ) 4 ? w? 3 
9 9 7 3 ? ? ( 2 9 1 ) 9 N? 1 

10 2 4 4 1 , 3 9 2 1 2 . 7 ( 4 1 9 ) 6? W 4 

11 8 0 1 12 . 5 ( 4 0 9 ) 3 ? N 1 
12 2442, 1 4 1 1 2 . 4 ( 3 4 0 ) 8 W 3 
13 418 - 1 3 - 0 ( 2 7 7 ) 10 w 5 
14 2 4 4 3,546 1 2 . 0 ( 1 1 2 8 ) 11 A 30 
15 2 4 4 4,224 12. 5 ( 6 7 8 ) 7 W 19 

16 6 0 4 ? 1 2 . 4 ( 3 8 0 ) 9 N 1 
17 711? 1 2 . 0 107 9 9 2 
18 854 - 1 3 - 6 143 ? N 1 
19 929 1 2 . 0 75 8 W 9 

N©t©#> to T a b l e <*. 
N.B. 

No. 1 
No. d 
No. 3 
No. 4 

No. 
No. 

a minus s i g n i n i r o n t ox magnitude i n d i c a t e s t h a t t h e maximum 
was p r o b a b l y b r i g h t e r t h a n shown. 
Maximum hgd commenved b e f o r e x i r s t o b s e r v a t i o n . 
Gap 0 1 10 b e f o r e x i r s t o b s e r v a t i o n o f maximum. 
F a l l o n l y o b s e r v e d . Gap o f 19 b e f o r e l i r s t o b s e r v a t i o n . 
O bserved a t 13•9 on by 2 f o l l o w i n g a gap 0 1 1 / . au o u t b u r s t 
can o n l y be s u s p e c t e d . ^ 
K i s e o n l y o b s e r v e d . Gap ox 1 / a x t e r 0 5 t j « ^ 
P a r t 0 1 f a l l o n l y o b s e r v e d . Gaps of 20 and be x o r e & 
a l t e r o b s e r v a t i o n s ^ 

No. Bottom ox f a l l o n l y o b s e r v e d . Gap 0 1 l p be x o r e t h e s e o b s e r ­
v a t i o n s , a v e r y d o u b t f u l o b s e r v a t i o n g f lt.Q? on o*0o h a s 
been o m i t t e d T h i s f o l l o w e d a gap o f lyO and may have been 
t h e end of an o u t b u r s t but t h e o b s e r v e r r e p o r t e d d o u b t s 
about h i s ^ o b s e r v a t i o n . 

No. d. Gap 0 1 b b e f o r e o b s e r v a t i o n s . K e c o r d e d a t 13 • # 1 on ^ t f ^ & 
t h i s I n d i c a t e a s h o r t o u t b u r s t but h a s been d i s r e g a r d e d a s 
o b s e r v e r c o n s i d e r e d i t v e r y d o u b t x u l 

No- 9. K o s s i b l y ^ e n d o f a s h o r t o u t b u r s t . 
No.13- Gap ox b d u r i n g maximum. K i s e and x a l l o n l y s e e n . 
No. !*• Slow r i s e of p d a y s . 
N o . I D . N e g a t i v e o b s e r v a t i o n s shown any o u t b u r s t was s h o r t . 
No.1?. Gap s ox b b e f o r e and a l t e r two o b s e r va t i o n s a t maximum. 
No.Id. N e g a t i v e o b s e r v a t i o n s s u g g e s t maximum f a i n t e r t h a n u s u a l . 
N o . l y . Gap ox l b b e f o r e f i r s t o b s e r v a t i o n of t h i s maximum. 
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DISCUSSION. 

fev or t h e o b s e r v e d maxima oz Cn Mon a r e c o n s e c u t i v e . I± one 
a c c e p t s t h e c a t a l o g u e d v a l u e o i I2O d a y s ^ i o r t h e mean c y c l e , t h e 
d a t a i n T a b l e 4 g i v e a mean c y c l e 0 1 1 2 1 . / . The i n d i v i d u a l 
c y c l e s r a n g e i r o m ^1 t o 15b d a y s . A ! 1 t h i s i m p l i e s i s t h a t a 
l a r g e number o r maxima have gone u n o b s e r v e d . 
The o u t b u r s t s i o r w h i c h t h e maximum magnitude i s ±airly c e r t a i n 
have a mean ot 1 2 . 1 2 , r a n g i n g i r o m 1 1 . t o 1 2 . / . nude o u t b u r s t s 
p r e d o m i n a t e i n T a b l e 4 . T h i s i s what can be e x p e c t e d s i n c e t h e y 
a r e more l i k e l y t o be seen A L L O W I N G if" OR THti MANY G A P S I N THE 
OBS E K V A T I O N S . One anomalous maximum was r e c o r d e d . Cw Mon a p p e a r s 
t o be a t y p i c a l U Gem t y p e v a r i a b l e . 

p. bv P D P P I S . 

The o b s e r v i n g s e a s o n i s from November t h r o u g h June w i t h a l e w 
o b s e r v a t i o n s i n September and O c t o b e r . O b s e r v a t i o n s were ±ew 
and w e l l s c a t t e r e d i n ti m e u n t i l ly/o" December. T h e r e a f t e r BV Pup 
ha s r e c e i v e d c l o s e r a t t e n t i o n . 

O B S E R V E D 

T A B J J E 

O U T B U R S T S 
5-

0* 3V P U ^ P I S . 

No. J . D . MAX. MAX. INT. wi'DTH. T Y P E N< 
m 
v 

d d 
1 2 i 3 / , 3 5 0 ? 13-9 * * * • w 3 
2 2 4 3 6 , 0 5 3 13-^ ( / 0 3 ) 3? N 3 
3 2443,1^ 3 ? 13.o? l ? o y o ) 9 9 1 
4 4 0 1 1 3 0 (.33^) 9 9 1 
5 4y9 14. 2 16 9 9 2 
o 5 2 0 ? 1 3 . 5 2 1 b? w 2 
/ bOo 1 4 . 3 ( 6 6 ) 9 9 1 
6 633 13.0 25 b IV 6 
9 t i l l ? 14. 2 u ; 6 ) ? 9 2 

10 Obb 13-0" ( 5 5 ) 4 N 5 

11 6y0 13 . / 24 3 N 5 
12 906 14. 2 16 2 N 
13 923 13-3 15 5 w 5 
1 * y 3 ^ 14. 2 y 1 N 2 
15 y 4 i - 1 3 - 6 y 10? w 3 
l b y66 14.1 U p ) b w 6 
1? 2444,009 1 3 . 4 23 4 N 4 
16 0 2 6 13-b i y 2 N 2 
19 22y 13- i ( 2 0 1 ) w 12 
20 249 13 .^ 20 y 12 
21 265 13-0 ( 3 b ) 2 N 3 
22 2 y y ? 1 4 . 3 ? 14 9 9 1 
23 3^5 13 -5 ( 4 b ) 1? N? 2 
24 3o7 13-7 22 2 ? N 3 
25 363 14. 1 l b 1? N 1 
2b 412 1 3 . 6 29 9 ? 1 
27 p04? 1 3 0 ? ( 9 2 ) 9 9 1 
26 i-±.o? (bb) 7 ? w 2 
29 56> 13.6- 15 3 N 2 
30 bOO 1 3 . 2 I P 3+? 9 2 

31 b37 1 3 . 0 ? ( 3 7 ) 2 ? N 2 
32 b46 14.0 11 9 7 1 
33 by4 14. 2 ( 4 b ) 9 9 1 
39 /04 13- ? 10 3 N 2 

. OBo. 



T A B L E £ I c o n t J . 
7-

No. J . u . MAX. INT. wlUTH N< 
m 
V 

d d 

35 * ; 4 4 4 , / 2 9 1 3 . 2 25 4 N 3 
3b 7P 5 1 3 . 0 2b 9 9 2 
2 / 9 3 2 ? 13 - 1? 9 9 1 
3 « 937 1 3-4 5 5 W 5 
39 yo3 1 3 . « 26 1 N 3 
N O T E S T A B L E &. 

No.1. Maximum c o u i d h a v e been b r i g h t e r & e a r l i e r a s gap o f 3b^ 
b e f o r e r i r s j o b s e r v a t i o n s o f t h i s maximum. 

No.2. Gaps o i 3p2 and b4b b e f o r e and a f t e r t h e 3 o b s e r v a t i o n s of 
t h i s o u t b u r s t . 

No.b. Gap of 6 cjays b e f o r e g u t b u r s t . 
No. /. Gaps of 5 b e f o r e & b a x t e r 006. 
No. 9 - Gap or oJ^days a g t e r 6 1 1 . 
No.2b. Gaps of 3 and / on e i t h e r s i d e or s i n g l e o b s e r v a t i o n . 
No.2/. Gap of 14 da y s a f t e r t h i s s i n g l e o b s e r v a t i o n . 
No.26. Gap ox 25 cjays b e xore maximum. 
No. 30. Gap s ox 12 b e f o r e and / a f t e r maximum. 
Nos • 37 & 36" • P o s s i b k y t h e same o u t b u r s t , but ob s e r v a t i o n s show 

v a r i a b l e r a d e d between t h e s e two d a t e s so t r e a t e d a s two 
o u t b u r s t s . 

DISCUSSION. 

T h e r e i s l i t t l e d i f f e r e n c e between t h e mean maximum magnitude o f 
wide maxima 113-34^ and n o r m a l maxima ( I 3 . 6 6 ) . Many maxima o n l y 
r e a c h a b r i g h t n e s s t h a t i s a t , or a l i t t l e b r i g h t e r , t h a n t h e 
t h r e s h o l d o f t h e i n s t r u m e n t s u s e d . T h o s e maxima t h ^ t a p p e a r 
t o be d e i i n i t e l y c o n s e c u t i v e g i v e a mean c y c l e o f 1 6 . 1 . At minimum 
BV" Pup a p p e a r s t o v a r y from 14.4 t o 1 ^ . / . 

T A B L E 6 . 

OBSERVED OUTBUKSTS OK BX FU P P l t i . 
No. J.D. MAX. Max INT . wlDTH T f P E No 

m d d 
1 2 443,611 1 3 - ? * * • 9 9 2 
2 6 / 2 13-« ( b l ) 2 N 2 
3 900 14 . 0 2 6 P w ? / 
4 927 1 3 . 7 2 / 2 N 2 
5 933 14. 3 6 1 N 1 

b 6 4 6 13-b 16 10? W 3 
/ 96b 14.2 37 9 0 1 
6 2 4 4 4 , 0 1 1 13-6 25 4 N 4 
9 024 13 -9 13 ? 9 1 

10 230 1 3 . 2 ( 2 0 b ) 2 N / 
11 26b? 1 4 . 3 56 ? 9 1 
12 339 1 3 . 0 53 2 N 2 
13 3 5 1 14. 2 12 ? 9 1 
14 3b4 14 . 2 15 9 9 1 
15 5S5 14 . 0 U 2 1 ) 9 9 1 
l b 612 14. 1 2 / 9 ? 1 
17 b b l 14. 2 49 ? 9 l 
16 9bb 1 3 . « ( 3 0 5 ) 1? N 1 

. OBS. 
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N o t e s t o Tab!e b. 
Nos. 4 ik 5. Between t h e s e two maxima BX Pup d e c l i n e d t o 1 5 ™ / • 
No. 7 Gap 17 days b e f o r e 9 6 o. 
No. 1 1 . Gap of b d a y s a f t e r 26b. 
No. 15* Gap of o d a y s b e f o r e 5# ;>. 

b. BX PUPPlS. 
O b s e r v a t i o n s commenced i n 19/6 O c t o b e r . The o b s e r v i n g s e a s o n i s 
irom December t h r o u g h June, w i t h a i e w o b s e r v a t i o n s i n O c t o b e r and 
November. I t i s a di±iicult s t a r f o r most o b s e r v e r s a s t h e 
b r i g h t e s t maxima a r e l i t t l e above t h e t h r e s h o l d of t h e i r t e l e s c o p e s . 

DISCUSSION. 

Mean maximum magnitude i s 13-94. The few o b s e r v a t i o n s a t minimum 
r a n g e i r o m 14./ t o l 6 . 0 . few maxima can be d e f i n i t e l y s t a t e d 
t o be c o n s e c u t i v e , but t&ose t h a t a p p e a r t o be so g i v e a mean c y c l e 
of about 16 d a y s . T h i s a g r e e s w i t h t h e c a t a l o g u e d v a l u e . 
Normal maxima a p p e a r t o p r e d o m i n a t e , but t h i s i s p r o b a b l y due 
t o o n l y t h e maximum p h a s e b e i n g o b s e r v e d . Much 0 1 t h e r i s e s and 
d e c l i n e s would n o t be r e c o r d e d a s t h e y a r e below t h e l i m i t of 
t h e t e l e s c o p e s . BX Pup i s c l a s s e d a s o f t h e ^ Cam t y p e and t h e 
v i s u a l o b s e r v a t i o n s can p r o v i d e no i n f o r m a t i o n on any s t a n d s t i l l s . 

/. BB VELORUM 

T h i s s t a r was f i r s t o b s e r v e d i n 19 /b F e b r u a r y . I t h a s been w e l l 
m o n i t o r e d , e s p e c i a l l y from December t h r o u g h J u l y e a c h y e a r , tewer 
o b s e r v a t i o n s have been made i n t h e o t h e r months. 

T A B L E 7 . 

OBSE-KVED OUTBURSTS OF BB VELOKUM. 

Mo. J.o M . «*X. INT., ^ £ S - J| 
1 2443, 1«3? 14.6" ... 2 N 2 
2 95^ 1 3 -b ( 7 / D 1? N 1 

b /47 14.0 ( 1 1 9 ) 2 N 3 
/ 9P9 14.3 ( 2 I 2 ) ? ? 1 

3 2444,006 13.6 P4 4 N 5 
4 321 1 3 -b ( 3 1 3 ) b " 11 

b26 1 3 - 0 ( 3 0 / ) / " 20 

9P9 
N O T E s T O T A B L E /. 
T h r e e o b s e r v a t i o n s of 12./ were r e c o r d e d on 2444 , 1 3 5 ; 111 & 142. 
T h e s e c o n s i d e r e d v e r y d o u b t f u l & p r o b a b l y a m i s i d e n t i f i c a t i o n . 
a c c o r d i n g l y t h e y have been d i s r e g a r d e d . 
No. 4. N i g h t l y v a r i a t i o n s a f i e c t e d by m o o n l i g h t . 
No. 6. P o s s i b l y a t 14.0 f o r b d a y s . 

DISCUSSION. 
Ob s e r v e d maxima a r e iew d e s p i t e t h e c l o s e a t t e n t i o n p a i d t o B B V e l . 
Mean maximum magnitude i s 1 3 - 6 3 - many maxima would p a s s u n s e e n due 
t o t h e i r x a i n t n e s s . L i t t l e o f v a l u e can be o b t a i n e d from 
T a b l e 7. The l i m i t e d number 0 1 o b s e r v e d o u t b u r s t s y i e l d no 
r e l i a b l e i n i o r m a t i o n on t h e mean c y c l e . Minimum magnitude a p p e a r s 
to be around lo.O . 

v 
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CONCLUSIONS. 

AH E r i , BV Pup, BX Pup and BB V e l a l l h a v e mean maximum 
magnitudes w i t h i n t h e r a n g e 13«34 t o 1 3 . y 4 . f o r e a c h ox t h e s e 
s t a r s i t can be s t a t e d t h a t many maxima have gone u n o b s e r v e d 
s i m p l y beca s e t h e y o c c u r a t m a g n i t u d e s below t h e l i m i t s of 
t h e t e l e s c o p e s . E r i and BV Pup have s h o r t mean c y c l e s , 
w h i l s t BX Pup i s a f a i n t member or t h e & Cam t y p e f o r w h i c h 
o n l y t h e maximum p h a s e ox t h e b r i g h t e s t o u t b u r s t s have been 
o b s e r v e d . Only a tew maxima o f BB Vel have been o b s e r v e d 
and, i t i t h a s a s h o r t mean c y c l e , most o u t b u r s t s must be i n , , . m , . _m, ' t h e r a n g e ox 14.-± t o 1 5 . 0 ^ . 

A Q E r i h a s wide and n ormal maxima w i t h mean maximum ma g n i t u d e s or 
Id. Id and 1 3 * 3 3 r e s p e c t i v e l y . I t s mean c y c l e i s about /b d a y s . 
Cw Mon h a s a mean maximum magnitude o f Id.Id and a mean c y c l e 
or 1 2 1 . / d a y s . 

T J Men h a s supermaxima a t mean i n t e r v a l s o f 194.4 d a y s . However, 
t h e q u e s t i o n i s r a i s e d a s t o w h e t h e r a l l i t s wide maxima a r e 
r e a l l y supermaxima b e c a u s e i t h a s two maxima of w i d t h s e x c e e d i n g 
dO d a y s . T h e s e may be t h e o n l y t r u e supermaxima f o r t h i s s t a r , 
or t h e y may marK some f u n d a m e n t a l change i n t h e s t a r ' s 
b e h a v i o u r . T h e s e two sup ermaxima c e r t a i n l y were x o l l o w e d by 
a b n o r m a l l y l o n g i n t e r v a l s w i t h o u t a n o t h e r w i d e maxima. The 
mean magnitude f o r wide maxima of TO Men i s 1 1 . 9 5 compared t o 
1 3 - 9 1 f o r i t s f a i n t p e a k s and Id.37 r o r i t s n o r m a l maxima. Of 
t h e s e v e n s y s t e m s d i s c u s s e d i n t h i s p a p e r TU Men i s t h e most 
i m p o r t a n t . 
ACKNOWLEDGEMENTS. 
A l l o b s e r v e r s a r e s i n c e r e l y t h a n k e d f o r t h e i r c a r e f u l o b s e r v a t i o n s , 
w i t h o u t w h i c h t h i s p a p e r c o u l d n o t h a v e been w r i t t e n . I a l s o 
w i s h t o t h a n k so many who a t t e n d e d t h e l y e i l S a n t a C r u z workshop 
on C a t a c l y s m i c V a r i a b l e s r o r t h e i r s u g g e s t i o n s and encouragement. 
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( . 1 ) . l y b l . P E T I T , M. , J . des O b s e r v a t e u r s , 4 4 , N o . l p . 6 . 
id). i y 3 4 . S h a p i e y , H & Hughes, E.M. H . A . yO, No.4. 
( 3 J . 19/y- B a t e s o n , E . M . P u b l . /_ ( C 7 9 J -,VSS., RA S N Z , , p p o - 1 0 . 
( 4 ) . 1 9 0 1 . s t o l z , B. & achoerabs, R. I n f . Bu 1 . Var. S t a r s , lypp". 
( D J . 1 9 d l . S t o l z , B. & Schoembs,K. I n r . B u l l . Var. S t a r s , d0d9 
I b J . l y / O . G l a s b y , J . ?The Dwarr Novae" p. lbtf. P u b l . by 

C o n s t a b l e & Co. L t d . , London. 
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O B S E R V A T I O N S Of SOME S O U T H E R N DWARF N O V A E — P A P E R 2. 

F R A N K M. B A T E S O N 

sUMMARY: T h i s p a p e r l i s t s v i s u a l o b s e r v a t i o n s 0 1 t h e seven 
d v a r i novae d i s c u s s e d i n P a p e r 1. S u i x i c i e n t 
o b s e r v a t i o n s a r e l i s t e d t o show t h e c o v e r a g e g i v e n t o 
each s t a r . 

OBSERVATIONS: A t o t a l o i / , 4 42 v i s u a l o b s e r v a t i o n s were made t o 
1901 December 31* T h e s e c o v e r e d t h e s e v e n dwarr novae d i s c u s s e d i n 
P a p e r 1 l o r v a r y i n g t i m e i n t e r v a l s . I n c l u d e d i n t h e t o t a l s a r e 
200 o b s e r v a t i o n s of Mon made between J.D. 2,43b,01b and 
2, -±44 , 6 3 9 (19p4 S e p t . 4-1901 Feb. 3). Momt were n e g a t i v e . w i t h . ' k t £ . . . .. • 1 . . 7\ o LT b u t a few e s t i m a t e d 
* H e M W a & e * 3 g b * Q Y 4 ! ! , a H 8 W k ^ f c r o S f c t & v i l l i S i i s we e d i s c o n t i n u e d 
when i t was shown {.D t h a t E ^ Mon was a r e d s t a r and a p p a r e n t l y n o t 
v a r i a b l e . The o b s e r v a t i o n s of Mon a r e n o t i n c l u d e d i n T a b l e 2. 

T a b l e 2 l i s t s t h e i n d i v i d u a l o b s e r v a t i o n s w i t h t h e e x c e p t i o n t h a t 
when a s t a r was i n v i s i b l e u s u a l l y o n l y t h e l i m i t of t h e f a i n t e s t 
n e g a t i v e o b s e r v a t i o n i s l i s t e d i o r e a c h n i g h t . I n a few c a s e s i n 
T a b l e 2 an o b s e r v a t i o n a p p e a r s s l i g h t l y out 0 1 d a t e o r d e r ; t h e s e 
a r e n o t e r r o r s b u t c a u s e d by t y p i n g from t h e permanent s h e e t s where 
some o b s e r v a t i o n s a r r i v e d out of o r d e r . 
AH E r i . 
The p o s i t i o n 0 1 Mi E r i on c h a r t s 311 and 312, ( 2 ) were t a k e n i r o m 
Brun & P e t i t ' s l i n d i n g c h a r t ( 3 J . T h i s p o s i t i o n was i n c o r r e c t . A 
c o r r e c t i o n was p u b l i s h e d ( 4 ) but p r i o r to t h i s c o r r e c t i o n l 4 l 
n e g a t i v e o b s e r v a t i o n s had been made a t t h e wrong p o s i t i o n . T h e s e 
a r e i n c l u d e d i n t h e o b s e r v e r s ' t o t a l s but n o t i n T a b l e 2 . 

OBSERVEHS. 
The o b s e r v e r s who c o n t r i b u t e d o b s e r v a t i o n s a r e l i s t e d i n T a b l e 1. 

T A B E E 1. 

OBSERVERS 1 T O T A L S . 

ADCOCK, B = /P HOVELL, S - -iO 1 ROwE, G. = 375 
BROwN, N. p l l JONES, A. 1400 SUMNER, B. = 400 
CKAGG, T . 100 JONES, M. b5 T R E G A S K I S , B - b3 
EMMERSON, R = 79 MARINO, B. = 1025 T A Y L O R , N. ~ 400 
F K E E T H , G. — 34 M A T C H E T T , v= b6 W I L L I A M S , P . - 1P7 
H A R R I E S - H A R R I S , E . 34b MEN^lES, B = 1 5 9 
H U L L , 0 . - 13/3 0VERBEEK, D = 02 H U L L , 0 . 

PARKINSON.M= 33 
11 o b s e r v e r s w i t h l e s s t h a n 15 o b s e r v a t i o n s eac h 

ACKNOWLEDGEMENTS: A11 o b s e r v e r s a r e t h a n k e d f o r t h e i r o b s e r ­
v a t i o n s . D e s p i t e t h e f a c t t h a t many of t h e s e s t a r s were r a r e l y 
seen t h e y p e r s i s t e d w i t h t h e i r o b s e r v a t i o n s and have p r o d u c e d 
most u s e i u l r e s u l t s . My t a s k h a s been made much e a s i e r by t h e 
c l a r i t y and e f f i c i e n c y w i t h w h i c h our R e c o r d e r , Gordon Smith, 
has m a i n t a i n e d t h e permanent r e c o r d s . My w i f e h a s g i v e n 
v a l u a b l e a s s i s t a n c e i n c o m p i l i n g t h e two t a b l e s 



V>V>° 

ULTEA-SENSITIVE PHOTODIODE 
DETECTOR 

SOLID-STATE DETECTOR 
COOLER 

CONTROL UNIT WITH GAIN AND 
SIGNAL AVERAGING FUNCTIONS 

M O D E L S S P — 2 S O L I D — S T A T E P H O T O M E T E R 

The model SSP-2 i s an advanced 
photometer/radiometer d e s i g n e d 
e x c l u s i v e l y f or s t e l l a r l i g h t mea­
surements i n the s t a n d a r d UBVRI 
system by Johnson. U n l i k e most 
photometers used i n astronomy 
which employ a p h o t o m u l t i p l i e r 
tube, t h e SSP-2 uses a UV-enhanced 
s i l i c o n photodiode d e t e c t o r which 
a l l o w s d e t e c t i o n from t h e UV to 
t h e near i n f r a r e d w i t h a s i n g l e 
d e t e c t o r . Other advantages of t h e 
SSP-2 i n c l u d e : i n c r e a s e d s a f e t y 
s i n c e o n l y low v o l t a g e s a r e used 
( p h o t o m u l t i p l i e r tube v o l t a g e s can 
exceed 1000 v o l t s ) , freedom from 
damage when a c c i d e n t a l l y exposed 
t o br i g h t l i g h t s or rough 
h a n d l i n g , e x c e p t i o n a l l i n e a r i t y 
o ver a 1,000,000/1 l i g h t range, 
and e a s e of use not u s u a l l y found 
i n t h i s l e v e l of i n s t r u m e n t a t i o n . 

STANDARD FEATURES 
• S i l i c o n PIN-photodiode d e t e c t o r 

w i t h 1 mm diameter. 
• 0.05 to 10 second s i g n a l a v e r ­

a g i n g range. 
• 2500 to 1 g a i n s e l e c t i o n . 
• Rear c o n n e c t o r f or p l u g - i n t o 

e x t e r n a l c h a r t r e c o r d e r . 
• I n t e r f a c e c i r c u i t r y and connec­

t o r s f o r Model SSC c o o l e r . 

OPTIONAL FEATURES AND ACCESSORIES 
• Model SSC d e t e c t o r / e l e c t r o m e t e r 

c o o l e r f or i n c r e a s e d s e n s i ­
t i v i t y and s t a b i l i t y . 

• F i l t e r t u r r e t w i t h 6 - p o s i t i o n 
wheel. 

• S t a n d a r d system UBVRI f i l t e r s . 
• 0.5 mm diameter d e t e c t o r . 
• 12 v o l t DC i n p u t power o p t i o n . 
• 220-240 v o l t , 50-60 Hz power 

s u p p l y o p t i o n . 

O F T E C , I N C . 
Phone: 616-897-9351 

- 199 SMITH ST. - LOWELL, HI 49331 - U.S.A. 
Send *3.00 f o r 22 page product manual 
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16. 

TU Men 
0^4576 

2 4 4 4 0 0 0 + 
0 4 8 . 8 6 ( 1 3 - 8 
0 4 9 . 9 0 ( 1 3 - 5 
0 5 0 . 2 5 ( 1 3 - 9 
0 5 0 . 8 0 ( 1 3 . 0 
0 5 1 . 2 5 ( 1 3 - 7 
0 5 7 . 7 9 ( 1 3 . 5 
0 5 9 . 7 8 
0 6 0 . 2 5 
0 6 0 . 7 8 
0 6 1 . 2 1 

0 6 1 . 2 2 
0 6 2 . 1 4 
0 6 2 . 2 3 
0 6 2 . 7 8 
0 6 3 . 1 7 
0 6 3 . 2 5 
0 6 6 . 7 8 
0 6 6 . 8 6 
0 6 7 . 7 8 
0 6 8 . 8 5 

0 6 9 . 9 3 
0 7 0 . 2 5 
0 7 1 - 8 2 
0 7 2 . 2 5 
0 7 4 . 2 5 
0 7 5 . 2 5 
0 7 6 . 1 0 
0 7 7 . 2 6 
0 7 9.91 
0 8 0 . 2 5 
0 8 1 . 2 5 

0 8 3 . 9 7 
0 8 4 . 2 5 
0 8 8 . 2 5 
0 8 9 . 2 5 
0 9 0 . 1 9 
0 9 1 . 2 5 
0 9 5 . 2 0 
0 9 7 - 1 0 
0 9 7 - 8 8 
1 0 0 . 8 1 

103.29 
104 . 9 4 
1 0 5 . 1 
1 0 5 - 9 3 
1 0 6.91 
1 1 0 . 0 7 
1 1 1 . 8 2 
1 1 2 . 8 6 
1 1 3 . 2 5 

1 2 . 7 
1 2 . 5 
1 2 . 8 
1 2 . 8 

1 3 . 1 
( 1 3 - 0 

1 3 . 7 
1 3 . 0 
1 3 . 0 
13 -5 
1 3 . 5 
1 3 . 8 
1 3 . 0 
1 3 . 5 

13-5 
13 -5 
1 3 . 5 
1 3 . 5 
1 3 . 7 
1 3 . 9 
1 3 . 7 
1 3 . 8 
1 3 . 3 
13-7 
13 -9 

1 3 . 5 
13-9 
13-8 
1 3 . 9 
1 3 . 5 
13-9 
1 3 . 5 
1 3 . 0 
1 3 . 5 
13-5 

13 -8 
1 3 . 5 
1 6 . 0 
1 3 . 3 
1 3 . 3 
13-0 
1 3 . 8 
1 3 . 5 
13 -5 

TU Men. 
04457.6 

2 4 4 4 0 0 0 + 
121.24 
122.9 
124. 18 
125 . 8 2 
126.86 
1 2 8 . 8 1 
129-92 
13 1 .0 
1 3 1 . 9 6 
133.91 

1 3 4.91 
1 3 5 . 2 3 

1 3 6 . 8 1 
138.21 
1 3 8 . 9 1 
139-15 
1 3 9 . 8 2 
140.92 
141.21 

1 4 1 . 8 2 
142.21 
142.87 
1 4 3 . 0 6 
1 4 3 . 8 3 
145.27 
145-95 
1 5 0 . 9 1 

1 5 1 . 8 8 
1 5 2 . 8 2 
1 5 3 . 1 1 
154.95 
155.86 
1 5 6 . 8 7 
158.94 
159.17 
l 6 l . 1 
161.89 
1 6 1 . 9 8 
162.95 
1 6 3 . 0 2 

1 6 3 . 9 0 
164 . 9 0 
1 6 5 . 9 4 
1 6 6 . 9 6 
167.O 
1 6 7 .19 
1 6 7 . 8 3 
1 6 7 . 8 7 

TABLE 2 ( c o n t ) 

TU Men. 
044576 

TU Men. 
044576 

13 -0 
14. 5 
13-0 
13 -3 
13 -9 
1 3 . 9 
1 3 . 5 
14.7 
1 3 . 8 
1 3 . 5 

1 3 . 5 
1 3 . 9 
1 3 . 0 
1 3 . 9 
1 3 . 9 
13-5 
1 3 . 8 
1 3 . 0 
1 3 . 8 
1 3 . 9 

1 3 . 0 
1 3 . 5 
13 -3 
13 -8 
13 -9 
13 -8 
1 3 . 3 
13 -0 

1 2 . 5 
1 2 . 5 
1 3 . 0 
1 3 . 8 
1 3 . 5 
13-5 
13 -8 
13-8 
14. 5 
13-5 
1 3 . 8 
12. 5 
1 3 . 0 

1 3 . 8 
1 3 . 8 
1 2 . 5 
1 2 . 2 
12 . 3 
11.7? 
12.4 
1 2 . 3 

2 4 4 4 0 0 0 + 
1 6 7.91 
1 6 7 . 9 8 
1 6 8 . 0 
1 6 8 . 8 3 
1 6 8 . 8 7 
1 6 8 . 8 8 
1 6 8 . 9 5 
1 6 8 . 9 6 
1 6 8 . 9 7 
1 6 9 . 8 7 

1 6 9 . 8 9 
1 6 9 . 9 1 
1 6 8 . 9 2 
1 7 0 . 1 3 
1 7 0 . 8 3 
1 7 0 . 8 3 
1 7 0 . 8 7 
1 7 1 . 8 3 
171.84 
1 7 1 . 8 6 

17 1 -88 
1 7 1 . 9 1 
1 7 2 . 0 6 
1 7 2 . 1 8 
1 7 2 . 9 3 
1 7 2 . 9 3 
1 7 2 . 9 5 
1 7 3 . 2 1 

2 4 4 4 0 0 0 + 

173*84 
1 7 3 . 8 7 
173-93 
173-94 
1 7 4 . 1 1 
1 7 4 . 8 3 
1 7 5 . 0 6 
175.92 
1 7 8 . 0 7 
1 7 9 . 8 6 
1 8 0 . 0 5 
1 8 0 . 8 5 
l 8 l . 1 2 

1 8 3 . 9 2 
1 8 4 . 1 6 
1 8 4 . 9 2 
1 8 5 .11 
1 8 6 . 1 1 
1 8 6 . 8 8 
1 8 7 . 0 9 
187.93 
1 8 8 . 1 1 

1 2 . 4 
1 2 . 2 
1 3 - 2 
1 2 . 4 
1 2 . 6 
1 2 . 4 
1 1 .9 
1 2 . 3 
1 2 . 1 
1 2 . 4 

1 2 . 2 
1 2 . 1 
1 2 . 7 
1 2 . 6 
1 2 . 6 
1 2 . 8 
1 2 . 9 
1 2 . 9 
1 2 . 7 
1 2 . 6 

13-4 
1 2 . 2 ? 
1 2 . 8 
1 2 . 6 
1 3 . 0 
1 2 . 9 
13 -3 
1 3 . 3 

1 3 . 2 
( 1 3 . 3 
( 1 3 - 3 
( 1 3 - 5 
( 1 3 - 8 
( 1 3 - 0 
( 1 3 - 8 
( 1 3 . 7 
( 1 2 . 5 
( 1 2 . 5 
( 1 3 . 2 
( 1 3 . i 
( 1 3 . 0 

( 1 3 - 3 1 

( 1 3 . 7 
( 1 3 . 8 
( 1 3 . 0 
( 1 3 - 6 
( 1 3 . 4 
( 1 3 - 8 
( 1 3 - 9 
( 1 3 - 6 

1 8 8 . 8 9 
1 8 9 . 9 4 
1 9 0 . 0 5 
1 9 0.91 
191-13 
191 . 8 8 
1 9 2 . 0 
1 # 2 . 8 5 
193-15 
193.86 

1 9 4 . 0 5 
194 . 9 5 
1 9 5 . 0 9 
195 - 8 8 
197- 15 
1 9 7-91 
1 9 8.91 
199 . 0 5 
1 9 9 - 9 3 
2 0 0 . 8 7 

2 0 1 . 0 8 
2 0 1 . 9 1 
2 0 2 . 0 3 
2 0 2 . 8 5 
2 0 3 . 8 5 
2 0 4 . 0 0 
2 0 7 . 9 5 
2 0 8 . 8 6 

2 0 9 - 8 8 
2 1 0 . 0 7 
2 1 1 . 8 6 
2 1 2 . 1 3 
2 1 2 . 9 7 
2 1 4 . 9 3 
2 1 5 . 0 8 
2 1 5 . 8 7 
2 1 6 . 0 6 
2 1 6 . 9 9 
2 1 7 . 1 2 
2 1 9 . 8 7 
2 2 0 . 0 9 
2 2 0 . 9 0 

2 2 1.91 
2 2 2 . 1 1 
2 2 3 . l l 
2 2 3 . 8 7 
224 . 1 2 
224 . 9 0 
2 2 4 . 9 0 
2 2 6 . 8 6 
2 2 7 - 1 1 
2 2 7 - 8 8 

1 3 . 8 
14.0 

013-0 
1 3 . 8 
1 2 . 5 
1 3 .9 
16.0 
1 3 . 8 
13-8 
1 3 . 9 

13-9 
1 3 . 8 
13 -8 
13.0 
1 3 . 8 
1 3 . 5 
13 -9 
13-9 
1 3 . 8 
14.0 

1 3 . 8 
1 3 . 5 
1 3 . 8 
13-9 
13 -9 
1 3 . 8 
13.0 
13.0 

13.0 
12. 5 
1 3 . 0 
1 2 . 5 
1 2 . 5 
1 3 . 8 
1 3 . 0 
1 3 . 5 
1 3 . 7 
1 3 . 8 
1 3 . 7 
1 3 . 9 
1 3 . 7 
1 3 . 9 

1 3 . 5 
1 3 . 9 
1 3 . 8 
14.0 
1 3 . 7 
1 3 . 8 
1 3 . 8 
1 3 . 8 
13 - 9 
1 3 . 9 



TABLE 2 ( c o n t ) 

TU Men. 

2 4 4 4 0 0 0 + 
2 2 8 . 0 6 [ 1 3 . 7 
2 2 8.91 [14. 5 
2 2 9 . 1 2 [ 13 . 8 
2 2 9 . 8 9 : i 3 . 9 
2 3 0 . 1 2 [ 13 . 7 
2 3 0 . 8 9 [ 1 3 . 9 
2 3 1 . 0 6 \ : i 3 . 9 
2 3 1 . 8 9 i : i 3 - 8 
2 3 2 . 1 2 [ 13 . 0 
2 3 2 . 9 5 < : i 3 - 8 

2 3 4 . 8 7 ( .13. 5 
2 3 5 . 0 5 < 13. 8 
2 3 5 . 8 8 : i 3 - 5 
2 3 7 . 9 3 . 13. 3 
2 3 8 . 0 6 1 . 13 . 0 
2 3 8 . 9 7 : i 3 - 3 
2 3 9 . 9 3 5 
241 . 8 7 i : i 2 . 9 
242 . 8 7 . 13 . 7 
2 4 3 . 0 0 [ 13 . 5 

2 4 3 . 8 7 < : i 3 - 5 
2 4 4 . 1 3 [ 13 . 0 
2 4 4 . 8 9 : i 3 - 8 
245.04 [ 13 . 7 
2 4 5 - 9 1 < [13- 5 
2 4 6 . 9 3 [ 13 . 8 
2 4 7 . 9 6 [14. 0 
248 . 9 2 { : i 3 - 8 
249 . 0 7 i [ 13 . 7 
2 4 9 . 9 2 [13- 8 

250.14 ( : i 3 - 8 
2 5 0 . 8 8 \ [ 14 . 0 
2 5 1 . 1 1 [ 13 . 0 
2 5 1 . 8 9 i r 13- 9 
2 5 2 . 1 5 i 13 . 0 
2 5 2 . 9 3 .13- 8 
2 5 3 . 0 [15- 3 
2 5 3 . 8 8 ( [ 13 . 8 
254.04 ( 13. 8 
2 5 4 . 8 8 [ 13 . 8 
2 5 5 . 9 5 < [ 13 . 8 

2 5 6 . 1 6 i [ 13 . 7 
2 5 6 . 8 9 [ 13 . 8 
2 5 7 . 0 0 ( [13- 9 
2 5 7 - 9 5 < : i 4 . 3 
2 5 8 . 1 7 1 113. 7 
2 5 8 . 9 5 12 . 5 
2 6 0 . 1 2 [ 1 2 . 9 
2 6 0 . 9 4 i [ 13 . 7 
2 6 1 . 1 0 [ 13 . 8 
2 6 1 . 8 9 [ 13 . 8 
2 6 3 . 8 7 [14. 0 

TU Men. 
04457b 

2 4 4 4 0 0 0 + 
2 6 4 . 16 < 13 . 6 
264. 88 < 13 . 5 
2 6 5 . 0 5 < 13 . 8 
2 6 5 . 89 < 13 . 5 
2 6 6 . 93 < 13 . 0 
2 6 7 . 0 3 ( 13- 0 
2 6 8 . 15 < 13 . 5 
2 6 8 . 92 ( 13- 0 
2 6 9 . 96 1 12. 9 
270. 88 < 13- 0 

271- 91 ( 13.5 
272. 86 < 13- 0 
273. 02 1 13 . 0 
2 7 4 . 0 3 < 13 . 7 
274. 89 < 14 . 5 
275. 0 3 ( 13- 7 
275- 93 < 14. 0 
277. 0 15 . 7 
277. 97 < 13- 9 
2 7 8 . 0 8 < 13. 7 

2 7 8 . 86 < 13 . 7 
279- 16 ( 13 . 6 
279. 89 < 13- 7 
2 8 0 . 14 ( 13 . 5 
2 8 0 . 96 < 14. 3 
2 8 1 . 13 ( 13 . 5 
2 8 1 . 86 < 13 . 0 
2 8 2 . 0 3 < 13- 7 
2 8 4 . 89 < 13 . 2 
2 8 5 . 0 6 < 13- 7 

2 8 6 . 10 { 13- 7 
2 8 6 . 93 < 13 . 2 
2 8 7 . 87 < 13 . 2 
2 8 8 . 96 ( 14. 3 
2 8 9 . 9 1 < 13- 8 
2 9 1 . 0 15- 0 
2 9 1 . 9 1 < 13 . 8 
292. 93 ( 14. 5 
293. 86 < 13 . 7 
294. 09 < 13 . 8 
295. 90 ( 13 . 9 

296. 20 i .13. 2 
296. 86 ( ' 1 3 . 2 
3 0 1 . 84 ( 13- 7 
3 0 2 . 0 9 ( 13 . 0 
3 0 3 . 86 < . 13. 2 
3 0 4 . 93 1 [14. 3 
3 0 5 . 88 ( 13 . 8 
3 0 6 . 87 < 13 . 8 
3 0 7 . 87 < .13.8 
3 0 8 . 0 4 ( .14. 3 
3 0 8 . 91 ( 13. 8 

TU Men 
0 4 4 5 7 6 

2 4 4 4 0 0 0 + 
3 0 9 . 8 6 ( 1 4 . 3 
3 1 0 . 0 0 1 5 . 3 
3 1 0 . 9 1 ( 1 4 . 3 
3 1 1 . 2 0 (13.2 
3 1 1 . 9 5 ( 1 3 . 8 
3 1 2 . 9 1 (13.2 
313.86 ( 1 3 . 2 
3 1 4 . 8 8 (13.O 
315.92 ( 1 3 . 7 
3 1 7 - 9 5 ( 1 3 . 1 

3 1 8 . 9 2 ( 1 3 . 8 
3 1 9 . 9 0 ( 1 4 . 3 
320.14 ( 1 3 . I 
3 2 0 . 9 3 ( 1 3 - 7 
3 2 2 . 8 9 ( 1 3 . 5 
324.84 ( 13.2 
3 2 5 . l l ( 1 3 . 1 
3 2 5 . 8 7 ( 1 3 . 3 
3 2 7 . 8 2 ( 1 3 - 3 
3 2 9-92 ( 1 3 . 3 

3 3 0 . 8 9 ( 1 2 . 6 
3 3 2 . 9 2 ( 1 3 . 8 
3 3 3 . 8 1 ( 1 4 . 3 
336.84 ( 1 4 . 3 
337.84 ( 13-2 
3 3 8 . 8 8 1 3 . 3 
3 3 9 - 8 1 ( 1 3 - 0 
340 . 8 2 ( 1 3 . 7 
341 . 8 0 1 1 . 8 
3 4 1 . 8 2 1 1 .3 

3 4 1 . 8 7 11.9 
3 4 2 . 7 9 1 2 . 0 
3 4 2 . 8 2 1 2 . 5 
3 4 2 . 9 0 1 2 . 5 
343.84 12.9 
3 4 3 - 8 7 1 2 . 2 
3 4 3 . 8 9 1 2 . 7 
3 4 3 . 8 3 12.9 
3 4 4 . 7 9 1 1 .9 
344 ' 1 2 . 2 
344 . _ 1 2 . 1 

3 4 4 . 9 4 1 2 . 3 
3 4 5 . 8 1 1 2 . 2 
3 4 5 . 9 6 1 2 . 2 
346 . 8 0 1 2 . 2 
346.81 12.9 
346 . 9 3 1 2 . 4 
3 4 6 . 9 3 1 2 . 4 
346.99 1 2 . 4 
3 4 7 . 8 2 1 2 . 6 
3 4 7 . 8 9 1 2 . 6 
3 4 7 . 9 3 12 -3 

TU Men-
0 4 4 5 7 b 

2 4 4 4 0 0 0 + 
348 . 8 0 13 0 
3 4 8 . 8 3 13. 0 
3 4 8 . 8 5 12. 9 
348.9 0 13. 4 
3 4 8 . 9 6 12, 1 
3 4 9 - 2 5 13. 4 
3 4 9 . 8 8 13. 5 
349.90 ( 1 3 . 8 
3 5 0.91 ( 1 3 . 0 
351-24 ( 1 3 - 9 

3 5 1 - 9 5 ( 1 3 . 1 
3 5 2 . 8 6 (13- 3 
3 5 3 . 8 6 ( 1 3 - 3 
3 5 4 . 8 9 ( 1 3 . 2 
355.04 ( 1 2 . 5 
3 5 6 . 9 0 ( 1 2 . 5 
3 5 7 . 8 0 ( 1 3 - 0 
3 5 8 . 8 5 ( 1 2 . 4 
3 5 9 - 7 9 ( 1 3 . 1 

3 6 0 . 7 9 ( 1 2 . 9 
3 6 1 . 8 0 ( 1 3 . 9 
3 6 2 . 8 1 ( 1 3 . 2 
3 6 3 . 7 8 ( 1 3 . 2 
3 6 4 . 9 2 ( 1 3 . 8 
3 6 5.91 ( 1 3 - 2 
366.79 ( 1 3 - 2 
3^780 ( 13.5 

3 6 8 . 8 0 ( 1 3 - 2 
3 6 9 . 7 5 ( 1 3 . 7 

3 7 0 . 8 0 ( 1 3 . 2 
3 7 2 . 8 5 ( 1 3 - 2 
3 7 4 . 8 0 ( 1 3 - 2 
3 7 5 . 8 2 ( 1 3 . 2 
3 7 7 - 2 5 ( 1 3 - 2 
3 7 7 - 8 9 ( 1 3 - 8 
3 7 8 . 8 6 ( 1 3 . 2 
3 7 9 . 8 0 ( 1 2 . 9 
380.84 ( 1 3 . 2 
3 8 1 . 8 0 ( 1 3 . 2 
3 8 2 . 8 9 " ( 1 3 . 8 

3 8 3 . 7 9 ( 1 3 / 0 
3 8 4 . 7 8 ( 13 - 0 
3 8 6 . 2 5 [ 13- 2 
3 8 6 . 7 9 [ 1 3 . 0 
3 8 7 . 7 9 [ 1 3 . 2 
3 8 8 . 7 9 ( 1 3 . 2 
3 8 9 . 7 8 [ 1 2 . 6 
3 9 2 . 8 9 [13- 8 
3 9 5 . 8 5 [13- 2 
397.90 [13- 8 
3 9 8 . 8 0 [ 1 3 . 0 



TABLE 2 ( c o n t ) 

TU Men. TU Men. TU Men 
0445.76 044576_ 0 4 4 5 7 6 

2444000+ 2444000+ 2 4 4 4 0 0 0 + 
3 9 9.91 < : i 3 - 2 ^55. 94 ( 1 2 . 9 5 0 2 . 8 9 I 12. 2 
400.24 ( : i 3 - 2 4 5 6 . 07 16 . 0 5 0 3 . 1 2 < 13- 1 
4 0 0 . 8 1 : i 3 - 0 4 5 6 . 87 ( 1 2 . 2 5 0 3 . 8 0 1 12. 2 
402 . 2 5 ( 13. 7 ^57. 25 ( 1 3 - 2 504.19 ( 13- 9 
4 0 2 . 8 1 < 13. 0 457- 94 ( 1 3 - 2 510.19 ( 13. 1 
403-79 < 13 . 0 4 5 8 . 26 ( 1 3 . 9 5 1 0 . 9 2 ( 13- 2 
4 0 4 . 2 6 ( 13. 7 4 5 8 . 90 ( 1 2 . 9 511-1 ( 15 . 0 
404.76 ' 13 . 2 459. 13 ( 1 3 . 8 5 1 1 - 9 2 < 13. 8 
4 0 5-11 ( 13 . 2 459 92 ( 1 3 . 8 5 1 2 . 8 5 ( 13 . 7 
4 0 5 - 8 5 ( 13 . 2 4 6 0 . 25 ( 1 3 . 8 513.86 ( 13 . 2 
407.96 < 13 . 2 4 6 0 . 78 ( 1 2 . 9 5 1 4 . 8 9 ( 13- 2 

4 0 8.90 ( 13 . 8 4 6 1 . 12 15 . 5 5 1 5 . 9 6 ( 13. 8 
4 0 9 . 8 2 ( 13 . 2 4 6 1 . 94 ( 1 3 . 2 5 1 7 . 9 2 ( 13- 8 
411 . 2 6 1 13 . 9 4 6 2 . 15 ( 1 3 - 8 5 1 8 . 9 2 ( 13- 2 
412.24 1 13. 7 464. 0 5 ( 1 3 . 1 5 2 0 . 9 9 14. 8 
4 1 5 . 9 5 ( 13 . 0 4 6 5 - 26 ( 1 3 . 2 5 2 3 . 9 5 < 13- 2 
4 1 7 . 2 6 ( 13 . 2 4 6 5 - 92 ( 1 2 . 9 5 2 4 . 0 7 ( 13- 2 
421.78 ( 13 . 0 466. 14 ( 1 3 . 8 5 2 5 . 9 3 ( 13- 8 
4 2 3 - 7 9 < 14. 3 466. 87 ( 1 2 . 9 5 2 6 . 9 6 ( 13 . 8 
474 . 2 8 ( 13- 2 4 6 7 - 22 ( 1 3 . 2 5 2 7 - 9 5 15 . 2 
425.22 < 13. 2 4 6 7 - 83 ( 1 2 . 9 5 2 8 . 9 5 ( 13 . 7 

4 2 5 . 7 9 < 13 . 2 468. 23 ( 1 3 . 2 5 3 0 . 8 9 ( 13- 7 
4 2 6 . 8 9 < 13 . 8 468. 95 ( 1 3 . 2 531-86 ( 13- 3 
4 2 8 . 2 5 1 13 . 7 4 6 9 . 96 ( 1 3 - 8 532.88 ( 12. 9 
4 3 0 . 9 3 < 13- 0 4 7 2 . 25 ( 1 3 . 2 535.91 < 13- 3 
4 3 2 . 9 7 < 13 . 2 4 7 5 - 24 ( 1 3 . 9 536 ' 12. 9 
433 . 2 5 ( 13- 9 477. 11 ( 1 3 - 2 5 3 7 * 9 4 . ! 13,. 7 
4 3 3 . 8 5 1 13 . 2 4 8 1 . 2 1 ( 1 3 . 2 5 3 8 . 8 9 ( 13. 2 
434 . 9 0 ( 13. 0 4 8 2 . 10 ( 1 3 . 8 5 3 9 . 9 2 ( 13. 8 
4 3 5 . 7 9 ( 13 . 2 4 8 2 . 95 ( 1 3 . 2 541.88 ( 13. 2 
4 3 6 . 2 5 i 13. 7 4 8 3 . 2 1 (1 3 - 1 5 4 2 . 8 5 < 13- 7 

436.78 ( 13- 2 484. 93 ( 1 3 . 2 5 4 4 . 9 4 ( 13- 2 
4 3 7 . 1 5 < 13 . 8 4 8 5 - 12 ( 1 3 - 2 5 4 5 . 9 1 ( 13 . 8 
4 3 7 . 8 1 ( 13- 0 4 8 7 - 92 ( 1 3 . 2 5 4 6 . 8 3 < 13. 7 
438.10 1 13- 9 488. 19 ( 1 3 . 8 5 4 9 . 9 1 < 13- 9 
439-78 < 12. 2 488. 96 ( 1 3 . 2 5 5 2.91 < 13 . 2 
4 4 0 . 2 6 < 13. 9 4 8 9 . 0 6 15. 6 553 . 8 7 ( 13- 8 
443.79 < 12. 9 4 8 9 . 94 ( 1 3 . 2 5 5 4 . 9 4 ( 13- 2 
4 4 4 . 2 6 ( .13- 9 4 9 1 . 09 ( 1 3 . 8 555 - 9 0 ( 13 . 8 
444.79 < 12. 9 4 9 2 . 83 ( 1 3 - 2 5 5 6 . 0 3 16 . 5 
445 . 1 4 ( 13- 1 4 9 3 . 8 1 ( 1 3 . 8 5 5 6 . 9 0 12. 0 

445 - 2 6 ( 13 . 9 4 9 4 . 13 ( 1 3 . 8 5 5 6 . 9 6 1 1 . 6 
4 4 6 . 2 5 ( 13 . 9 4 9 5 . 10 ( 1 3 . 8 5 5 9 . 9 2 1 1 . 8 
447.27 < 13- 2 4 9 5 . 92 ( 1 3 . 2 5 6 0 . 0 6 12 . 1 
447.78 < .12. 2 4 9 6 . 19 ( 1 3 . 8 5 6 0 . 9 3 12. 2 
449-14 < 12. 2 4 9 6 . 94 ( 1 3 . 8 5 6 1 . 0 2 12 . 4 
4 5 0 . 8 5 ( 13. 2 4 9 7 - 96 ( 1 4 . 3 561.12 12 . 1 
4 5 3 . 1 3 < .13. 1 4 9 9 - 07 15. 5 5 6 2 . 9 0 12. 6 
453-86 ( .12. 9 4 9 9 . 93 ( 1 3 . 2 563.14 12. 4 
45 4 . 8 9 : i 3 . 8 5 0 1 . 0 8 ( 1 3 . 8 565 . 8 7 1 1 . 8 
4 5 5 . 0 5 [ 13 . 8 5 0 2 . 20 ( 1 3 . 9 5 6 6 . 8 5 12 . 1 

TU Men * 
044576 

2 4 4 4 0 0 0 + 
5 6 6 . 87 12 . 1 
5 6 6 . 89 12 . 4 
5 6 7 . 03 12. 6 
567. 86 12 . 4 
5 6 8 . 87 ( 1 2 . 0 
5 6 9 . 90 12. 2 
5 6 9 . 95 13 . 0 
5 7 0 . 00 12. 4 
5 7 1 . 03 12. 5 
5 7 1 . 91 12. 8 

572. 92 13- 0 
574. 90 12. 8 
5 7 5 . 90 12. 8 
576. 96 12. 7 
577- 14 12. 8 
5 7 8 . 0 1 12. 0 
5 7 8 . 90 13 . 9 
579- 87 12. 9 
5 8 0 . 15 13 . 1 
579. 96 12. 9 

5 8 0 . 91 13. 3 
5 8 1 . 14 13- 4 
5 8 1 . 89 ( 1 3 . 7 
5 8 2 . 15 ( 1 3 - 7 
5 8 2 . 95 ( 1 3 . 8 
5 8 3 . 129 ( 1 3 . 9 
584. 04 ( 1 5 . 7 
584. 98 ( 1 3 . 8 
5 8 5 . 16 ( 1 5 - 0 
5 8 6 . 91 ( 1 3 - 2 

589. 88 ( 1 3 - 5 
5 9 0 . 06 ( 1 4 . 5 
593. 12 ( 1 3 - 2 
5 9 3 . 89 ( 1 2 . 9 
5 9 5 - 92 ( 1 2 . 2 
597- 96 ( 1 3 . 8 
5 9 8 . 97 ( 1 3 - 8 
5 9 9 . 95 ( 1 4 . 5 
6 0 1 . 97 ( 1 3 . 8 
6 0 3 . 95 ( 1 3 - 8 

6 0 5 . 89 ( 1 3 - 8 
6 0 6 . 00 ( 1 3 - 9 
6 0 6 . 95 ( 1 3 . 2 
607. 89 ( 1 3 . 8 
6 0 8 . 00 14. 8 
6 0 8 . 89 ( 1 3 . 7 
6 0 9 . 11 ( 1 3 . 7 
6 0 9 . 89 ( 1 4 . 0 
6 1 0 . 11 ( 1 3 - 7 
6 1 0 . 89 ( 1 4 . 0 



TABLE 3 ( c o n t ) . 

TU Men. 
0 4 4 5 7 6 

2 4 4 4 0 0 0 + 
6 l i . 15 ( 1 3 - 7 
6 1 2 . 92 ( 1 4 . 0 
6 i 4 . 89 ( 1 3 - 8 
6 1 4 . 17 ( 1 3 . 2 
6 1 4 . 96 ( 1 3 . 9 
6 1 5 . 0 8 ( 1 3 . 7 
6 1 5 . 93 ( 1 3 . 2 
6 1 8 . 98 15 . 3 
6 2 0 . 1 4 ( 1 3 . 2 
6 2 2 . 12 ( 1 3 - 2 

6 2 5 . 87 ( 1 3 . 0 
6 2 7 . 93 ( 1 3 - 8 
6 2 8 . 9 1 ( 1 3 . 8 
6 2 9 . 89 ( 1 4 . 3 
6 3 0 . 92 ( 1 4 . 3 
6 3 0 . 97 15- 3 
6 3 1 . 88 ( 1 4 . 3 
6 3 2 . 88 ( 1 4 . 3 
6 3 3 - 89 ( 1 4 . 5 
6 3 4 . 1 ( 1 3 . 5 

6 3 5 . 00 ( 1 3 . 8 
6 3 5 . 80 ( 1 3 - 8 
6 3 6 . 06 ( 1 3 . 7 
6 3 6 . 93 ( 1 3 . 2 
6 3 7 . 86 ( 1 3 . 0 
6 3 7 . 89 13. 6 ? 
6 3 8 . 9 2 ( 1 3 . 2 
6 3 9 . 92 ( 1 4 . 3 
6 4 0 . 90 ( 1 3 - 9 
6 4 1 . 90 ( 1 3 . 8 

6 4 3 - 94 15 . 8 
6 4 4 . 87 ( 8 
6 4 5 - 89 ( 1 ^ 

0 

6 4 6 . 88 2 
6 4 7 . 87 12 . 9 
6 4 8 . 0 12 . 6 
6 4 8 . 92 12 . 7 
6 5 0 . 90 ( 1 2 . 9 
6 5 1 . 0 ( 1 3 . 8 
6 5 1 . 87 ( 1 3 . 1 

6 5 2 . 85 ( 1 2 . 6 
6 5 3 . 89 ( 1 2 . 2 
6 5 5 . 87 ( 1 3 . 2 
6 5 6 . 88 ( 1 3 . 2 
6 5 7 . 92 ( 1 3 . 8 
6 5 9 . 95 15 . 7 
6 6 0 . 87 ( 1 4 . 3 
6 6 1 . 85 ( 1 3 . 2 
6 6 2 . 9 1 ( 1 3 . 5 
6 6 3 . 96 14 . 9 

TU Men. TU Men 
0 4 4 5 7 b 0 4 4 5 7 6 0 4 4 5 7 6 

2 4 4 4 0 0 0 + 2 4 4 4 0 0 0 + 2 4 4 4 0 0 0 + 
6 6 5 . O O [ 13 . 9 7 1 9 . 8 2 ( 1 3 . 2 7 7 7 - 8 4 ( 1 2 . 2 
6 6 6 . 8 6 [ 1 4 . 3 7 2 0 : 8 1 ( 1 3 . 2 7 7 8 . 8 0 ( 1 3 . 9 
6 6 7 . 8 5 i [ 13 . 0 7 2 1 . 8 1 ( 1 3 . 5 7 7 9 . 8 1 ( 1 3 - 9 
6 6 8 . 9 4 15 . 0 7 2 2 . 2 4 ( 1 3 . 3 7 8 0 . 8 2 ( 1 3 . 2 
6 7 0 . 3 < . 1 2 . 2 7 2 2 . 9 1 ( 1 3 . 9 7 8 3 . 9 1 ( 1 3 . 8 
6 7 1 . 0 4 I , 1 3 - 0 7 2 3 . 2 3 ( 1 3 . 3 7 8 4 . 8 9 ( 1 3 . 8 
6 7 3 . 8 8 i [ 14 . 5 7 2 3 . 8 5 ( 1 3 . 0 7 8 5 . 2 1 ( 1 3 . 9 
6 7 4 . 9 4 < [13- 7 7 2 4 . 9 3 ( 1 3 . 2 7 8 6 . 2 5 ( 1 3 . 2 
6 7 6 . 3 < [ 1 2 . 2 7 2 5 . 2 2 ( 1 1 . 6 7 8 6 . 7 9 ( 1 3 . 9 

6 7 6 . 8 4 < 13- 3 7 2 5 - 8 7 ( 1 3 . 2 7 8 7 . 2 6 ( 1 3 . 2 
6 7 7 . 8 S < 13 . 2 7 2 6 . 8 5 ( 1 3 - 8 7 8 $ . 2 5 ( 1 3 . 2 
6 7 7 - 9 5 1 4 . 8 7 2 7 . 8 0 ( 1 2 . 9 7 8 8 . 7 9 ( 1 3 . 2 
6 7 8 . 8 8 ( 1 3 . 0 7 2 9 - 7 9 ( 1 3 . 2 7 8 9 . 6 6 ( 1 3 . 3 
6 8 2 . 8 7 ( 1 2 . 2 7 3 0 . 8 3 ( 1 2 . 9 7 8 9 . 8 1 ( 1 3 . 2 
6 8 4 . 8 4 < 1 2 . 9 7 3 3 - 9 1 ( 1 3 . 8 7 9 1 . 8 0 ( 1 3 . 8 

6 8 9 . 8 9 < . 1 3 - 2 7 3 4 . 8 4 ( 1 3 . 7 7 9 2 . 2 5 ( 1 3 . 2 
6 9 0 . 2 2 ( 1 3 . 3 7 3 5 - 9 2 ( 1 2 . 9 7 9 2 . 7 6 ( 1 3 - 8 
6 9 0 . 9 8 ( 1 3 . 8 7 3 7 . 8 4 ( 1 3 - 2 7 9 3 - 7 6 ( 1 3 - 8 

6 9 1 . 8 2 ( 13- 5 7 3 9 - 2 5 ( 1 3 . 2 7 9 6 . 6 0 ( 1 3 - 3 
6 9 2 . 2 5 < 13 . 7 7 4 1 . 2 2 ( 1 3 - 2 7 9 7 . 2 2 ( 1 3 . 8 

7 4 4 . 8 6 ( 1 3 . 2 7 9 7 - 7 7 ( 1 2 . 4 

6 9 2 . 8 9 ( 1 3 . 9 7 4 4 . 8 6 13- 2 7 9 8 . 2 6 ( 1 3 . 2 
6 9 3 . 2 3 ( 13- 3 7 4 5 - 7 7 13- 0 7 9 9 . 2 5 ( 1 3 . 2 
6 9 3 . 8 9 < 13 . 3 7 4 5 . 7 9 1 2 . 7 8 0 0 . 2 5 ( 1 3 . 9 
6 9 4 . 2 3 < 13 . 3 7 4 6 . 7 8 13 . 5 8 0 1 . 2 5 ( 1 3 . 2 
6 9 4 . 8 6 ( 13 . 2 7 4 6 . 8 0 13.6 8 0 2 . 7 7 ( 1 2 . 2 
6 9 5 - 8 4 ( 13- 2 7 4 6 . 8 0 ( 1 3 - 2 8 0 3 . 2 0 ( 1 3 . 2 
6 9 6 . 2 1 < 13- 7 7 4 7 . 7 8 ( 1 3 . 2 8 0 4 . 7 8 ( 1 2 . 9 
6 9 6 . 8 8 < 13- 3 7 4 7 . 8 0 ( 1 3 . 5 8 0 5 . 8 0 ( 1 3 . 9 

6 9 7 . 8 5 ( 13- 2 7 4 8 . 8 8 ( 1 4 . 3 ? 8 0 6 . 7 8 ( 1 2 . 9 
6 9 8 . 9 0 ( .13-7 7 4 9 . 7 9 1 4 . 0 ? 8 0 6 . 7 9 ( 1 2 . 6 
6 9 9 . 2 4 < 1 3 . 3 7 4 9 . 8 7 ( 1 3 - 3 8 1 0 . 0 2 1 3 - 6 

6 9 9 . 9 3 < 13 . 3 7 5 0 . 8 1 ( 1 3 . 2 8 1 1 . 2 6 13- 0 
7 0 0 . 8 8 ( 13- 2 7 5 1 . 8 6 ( 1 3 . 2 8 1 1 . 7 9 1 3 . 4 

7 0 1 . 2 0 1 13- 7 7 5 2 . 8 7 ( 1 3 . 9 8 1 3 . 6 4 ( 1 3 . 9 
7 0 1 . 9 8 1 1 3 . 8 7 5 3 . 8 2 ( 1 3 . 2 8 1 4 . 2 6 ( 1 3 . 2 
7 0 2 . 8 0 1 1 3 - 5 7 5 4 . 1 9 ( 1 3 . 3 8 1 6 . 9 4 ( 1 3 - 2 
7 0 3 . 8 9 1 1 3 . 5 7 5 4 . 7 9 ( 1 3 - 9 8 1 8 . 2 6 ( 1 3 - 2 
7 0 4 . 8 9 14. 8 7 5 6 . 2 2 ( 1 2 . 2 8 1 8 . 8 1 ( 1 3 . 8 

7 0 5 . 2 3 < 13 . 3 7 6 0 . 8 2 ( 1 3 . 9 8 1 9 . 2 4 " ( 1 3 . 8 
7 0 6 . 9 0 ( 13- 0 7 6 2 . 7 9 ( 1 3 . 0 8 2 0 . 2 5 ( 1 3 - 2 
7 1 0 . 7 9 ( 13 . 5 7 6 3 . 7 8 ( 1 2 . 7 8 2 0 . 7 8 ( 1 2 . 3 
7 1 1 . 8 1 1 13- 7 7 6 4 . 8 4 ( 1 3 - 7 8 2 1 . 6 4 ( 1 3 . 3 
7 1 2 . 8 3 ( 1 3 - 2 7 6 6 . 2 5 ( 1 3 . 2 8 2 5 . 7 8 ( 1 3 . 2 
7 1 3 . 8 0 ( 1 2 . 9 7 6 6 . 7 8 ( 1 3 . 0 8 2 6 . 2 5 ( 1 3 . 2 
7 1 5 . 8 0 1 13 . 2 7 6 7 . 2 5 ( 1 3 . 2 8 2 7 . 2 3 ( 1 3 . 8 

7 1 6 . 9 1 < 13- 8 7 7 0 . 2 2 ( 1 3 . 2 8 2 8 . 1 8 ( 1 3 . 8 
7 1 7 . 8 1 < 13- 2 7 7 4 . 7 7 ( 1 2 . 9 8 2 8 . 5 7 ( 1 3 - 9 

7 1 8 . 7 9 < 1 2 . 9 7 7 5 . 7 8 ( 1 3 . 9 8 2 9 . 2 2 ( 1 4 . 5 
7 1 9 . 2 0 ( 1 3 . 3 7 7 5 . 7 8 ( 1 3 . 9 8 3 0 . 2 4 ( 1 3 . 8 

7 7 6 . 7 5 ( 1 3 . 8 8 3 3 . 0 9 ( 1 2 . 7 
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TABLE 2 ( c a n t ) . 

TU Men. TU Men. TU Men 
0 4 4 5 7 6 0 4 4 5 7 6 0 4 4 5 7 6 

2 4 4 4 0 0 0 + 2 4 4 4 0 0 0 + 2 4 4 4 0 0 0 + 

8 3 3 . 7 8 < 1 2 . 9 8 8 5 . 8 6 ( 13- 9 9 3 9 . 18 13-2 
8 3 4 . 1 9 1 1 2 . 7 8 8 6 . 1 2 ( 13- 7ft 9 3 9 . 36 1 3 . 5 
8 3 6 . 9 5 ( 1 3 . 8 8 8 7 . 1 8 ( 13- 2 9 4 0 . 00 13-7 
8 3 7 . 9 3 ( 1 3 . 2 8 8 7 . 9 0 ( 13 . 2 9 4 0 . 19 13-6 
8 3 9 . 9 9 ( 1 3 . 8 8 9 2 . 8 1 ( 13 . 7 9 4 0 . 26 ( 1 3 . 3 
8 4 2 . 2 3 ( 13 -2 8 9 4 . 8 5 ( 13 . 9 9 4 0 . 90 ( 1 3 . 2 
8 4 3 - 1 6 ( 1 3 . 8 8 9 5 . 8 5 ( 13- 9 9 4 1 . 11 ( 1 3 . 9 
8 4 3 . 8 5 ( 1 3 . 2 8 9 6 . 9 1 ( 13 . 8 9 4 l . 32 
8 4 4 . 8 0 ( 1 2 . 7 8 9 7 - 8 6 ( 13- 9 9 4 l . 87 
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TABLE 2 ( c o n t ) 

AQ E r i . 
0 5 0 1 0 4 

2 4 4 4 0 0 0 + 
2 4 0 . 8 6 
2 4 1 . 8 7 
2 4 2 . 8 9 
2 4 3 - 9 2 
2 4 5 - 0 4 
2 4 6 . 0 2 
2 4 6 . 9 6 
2 4 7 . 9 8 
2 4 9 - 0 7 
2 5 0 . 1 0 

2 5 1 - 1 1 
2 5 2 . 1 2 
2 5 2 . 9 8 
2 5 3 . 8 8 
2 5 5 . 0 7 
2 5 6 . 1 4 
2 5 6 . 9 4 
2 5 7 . 0 7 
2 5 8.IO 
2 5 8 . 9 9 

2 6 1 . 0 7 
2 6 1 . 9 9 
2 6 3 . 0 8 
2 6 3 . 8 8 
2 6 4 . 9 8 
2 6 8 . 8 8 
2 6 9 . 9 7 
2 7 0 . 8 8 
2 7 1 . 9 0 
2 7 3 . 0 2 

2 7 4 . 0 2 
2 7 5 - 0 2 
2 7 5 - 9 5 
2 7 7 . 0 3 
2 7 8 . 0 7 
2 7 8 . 8 6 
2 7 9 . 9 3 
2 8 0 . 8 8 
2 8 1 . 8 6 
2 8 2 . 0 0 

2 8 2 . 0 4 
2 8 2 . 9 7 
2 8 3 . 0 5 
2 8 4 . 0 
2 8 4 . 0 4 
2 8 5 . 0 4 
2 8 6 . 0 6 
2 8 7 . 9 4 
2 8 8 . 9 7 
2 8 9 . 9 9 

1 2 . 3 
1 3 . 2 
1 3 . 0 
1 4 . 0 
13-7 
13 -0 
1 3 . 0 
1 3 . 0 
13 .7 
13 .7 

13 .7 
13 .7 
13-0 
1 3 . 5 
1 5 . 3 
13 .7 
1 3 . 0 
1 4 . 9 

13 .7 
1 3 . 0 

1 3 . 5 
1 3 . 0 
1 4 . 5 
1 3 . 6 
1 3 . 0 
1 2 . 8 
1 2 . 6 
13 -0 
13 -0 
1 3 . 5 

13-7 
1 3 . 8 
13-5 
13-7 
1 3 . 7 
13-5 
1 3 . 5 
1 4 . 0 
1 3 . 0 
1 3 . 4 

13-5 
( 1 3 . 0 
1 4 . 0 
1 5 . 7 

( 1 3 . 8 
( 1 3 . 8 
( 1 4 . 0 
( 1 3 - 0 
( 1 3 . 0 
( 1 3 . 5 

AQ E r i . 
0 5 0 1 0 4 

2 4 4 4 0 0 0 + 
2 9 2 . 8 5 
2 9 3 - 8 6 
2 9 5 . 9 0 
2 9 6 . 8 7 
2 9 9 . 0 2 
3 0 0 . 9 4 
3 0 1 . 8 5 
3 0 4 . 9 0 
3 0 5 . 9 8 
3 0 7 . 0 1 

3 0 7 . 8 6 
3 0 8 . 8 5 
3 0 9 . 8 6 
3 1 0 . 8 8 
3 1 1 . 9 3 
3 1 3 . 9 1 
3 1 4 . 9 5 
3 1 5.84 
3 1 6 . 9 0 
3 1 7 - 9 1 
3 1 8 . 9 4 

3 1 9 . 8 6 
3 2 0 . 9 5 
3 2 1 . 9 5 
3 2 2 . 8 6 
3 2 4 . 8 3 
3 2 5 . 8 8 
3 2 7 . 8 1 
3 3 0 . 0 4 
3 3 1 . 9 7 

3 3 2 . 8 9 
3 3 3 . 8 5 
3 3 3 . 9 8 
3 3 4 . 8 5 
335-&5 
3 3 6 . 8 4 
3 3 7 . 0 9 
3 3 7 - 8 2 
3 3 8 . 8 2 
3 3 9 - 8 0 

3 4 0 . 9 7 
3 4 l . 8 i 
3 4 2 . 8 9 
3 4 3 - 9 5 
3 4 4 . 7 9 
3 4 5 . 9 3 
3 4 6 . 7 9 
3 5 0 . 8 9 
3 5 1 - 8 8 
3 5 2 . 7 9 
3 5 3 - 8 2 

1 3 . 0 
13-0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
13-5 
13 -0 
1 3 . 0 
13-5 

1 3 . 5 
13-5 
13 -5 
1 3 . 5 
1 3 . 0 
13-0 
1 3 . 0 
13 -5 
1 3 . 5 
1 3 . 0 
13 -0 

13-5 
1 3 . 0 
1 3 . 0 
1 3 . 5 
1 3 . 0 
1 3 . 2 
1 3 . 0 
1 3 . 0 
1 3 . 0 

1 3 . 5 
1 3 . 5 
13-7 
1 3 . 5 
1 3 . 0 
1 3 . 5 
1 4 . 5 
1 3 . 5 
13-5 
1 3 . 2 

1 3 . 5 
13 -0 
13 -0 
1 3 . 0 
1 2 . 8 
1 3 . 0 
1 2 . 8 
13 -0 
1 3 . 0 
1 2 . 6 
1 2 . 5 

AQ E r i . 
0 5 0 1 0 4 

2 4 4 4 0 0 0 + 

3 5 7 - 8 0 
3 6 1 . 8 1 
3 6 2 . 8 0 
3 6 6 . 7 9 
3 6 7 . 8 1 
3 6 8 . 7 7 
3 6 9 . 7 8 
4 5 6 . 2 6 
4 5 9 . 1 9 

4 6 0 . 2 5 
4 6 1 . 2 1 
4 6 2 . 1 5 
4 6 6 . 1 9 

4 8 1 . 2 2 
4 8 2 . 1 3 
4 8 5 - 1 3 
4 8 8 . 2 0 
4 9 0 . 1 8 
4 9 1 . 1 0 
4 9 4 . 1 4 

4 9 5 . 1 2 
4 9 6 . 1 3 
5 0 2 . 1 8 
5 0 3 . 1 4 
5 1 0 . 1 7 
5 1 5 . 2 0 
5 1 6 . 0 
5 1 8 . 1 

1 2 . 6 
1 3 . 0 
1 3 . 0 
1 2 . 6 
1 3 . 5 
1 2 . 6 
1 2 . 5 
1 3 . 0 
1 3 . 0 

1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 - 0 
1 3 . 0 
1 3 . 0 

1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 2 . 8 
1 3 - 8 

5 2 2 . 1 ( 1 5 . 5 

5 2 4 . 3 3 
5 4 0 . 9 7 
5 4 5 . 9 5 
5 5 0 . 9 6 
5 5 3 - 9 9 
5 5 4 . 8 5 
5 5 6 . 0 2 
5 5 7 . 0 0 
5 5 8 . 0 5 
5 6 4 . 0 

5 6 6 . 8 8 
5 6 7 . 8 7 
5 6 9 . 9 6 
5 7 0 . 0 0 
5 7 5 - 1 5 
5 7 6 . 9 6 
5 7 7 - 1 1 
5 7 8 . 1 1 
5 7 9 . 2 4 
5 8 0 . l l 
5 8 2 . 1 4 

1 4 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 3 . 0 
1 4 . 0 
13 -0 
13-5 

1 2 . 5 

1 3 . 0 
1 3 - 0 
1 3 . 0 
1 4 . 0 
1 3 . 7 

1 5 . 3 

1 4 . 0 
1 4 . 0 
1 4 . 0 
1 4 . 0 

AQ E r i . 
0 5 0 1 0 4 

2 4 4 4 0 0 0 + 
5 8 3 . 0 4 ( 1 3 . 5 
5 8 4 . 0 5 ( 1 3 . 0 
5 8 5 . 1 2 ( 1 5 . 3 
5 8 7 . 1 5 ( 1 5 - 3 
5 8 8 . l l ( 1 5 . 3 
5 8 9 . 2 5 ( 1 3 - 7 
5 9 0 . 0 9 ( 1 3 - 0 
5 9 1 . 2 6 ( 1 3 . 7 
5 9 3 . 8 9 ( 1 3 . 0 
5 9 6 . 9 4 ( 1 3 - 0 

5 9 7 . 9 8 
5 9 7 . 9 8 
5 9 8 . 0 4 
5 9 8 . 8 9 
5 9 8 . 9 2 
5 9 8 . 9 7 
5 9 9 . 9 5 
5 9 9 . 9 9 
6 0 0 . 0 3 
6 0 1 . 0 9 
6 0 1 . 1 1 

6 0 2 . 0 0 
6 0 2 . 9 9 
6 0 3 . 9 9 
6 0 4 . 8 9 
6 0 5 . 9 0 
6 0 6 . 0 0 
6 0 7 . 0 4 
6 0 7 . 8 9 
6 0 8 . 9 0 

6 0 9 . 1 0 
6 1 0 . 0 0 
6 1 0 . 1 4 
6 1 1 . 1 3 
6 1 2 . 1 6 
6 1 2 . 8 8 
6 1 3 . 8 9 
6 1 4 . 2 2 
6 1 5 . 0 7 

6 1 5 . 9 8 
6 1 6 . 9 8 
6 1 8 . 2 1 
6 1 8 . 9 3 
6 1 9 . 9 4 
6 2 5 . 8 7 
6 2 7 . 8 9 
6 2 8 . 0 0 
6 2 8 . 9 3 
6 2 9 . 9 1 
6 3 0 . 9 5 
6 3 1 . 9 0 

( 1 3 . 0 
( 1 3 . 0 
( 1 3 - 0 

1 3 . 5 
1 3 . 5 
1 3 . 3 
1 3 . 0 
1 3 . 0 
1 3 . 5 
13 -5 
1 3 . 7 

1 3 . 5 
1 3 . 5 
1 3 . 5 
13 -0 
1 3 . 0 
1 3 . 8 
1 3 . 0 
1 3 . 5 
13-5 

1 3 . 7 
1 3 . 5 
1 3 . 7 
1 3 . 7 
1 4 . 0 

13-5 
13-5 
13 .7 
1 4 . 0 

1 3 . 0 
1 3 . 0 
13 .7 
1 3 . 5 
1 4 . 5 
13 -2 
1 3 - 2 
13-5 
13 -0 
1 4 . 0 
13-7 
1 3 . 0 
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TABLE 2 ( c o n t ) 

AQ E r i . AQ E r i . 
0 5 0 1 0 4 0 5 0 1 0 4 

2 4 4 4 0 0 0 + 2 4 4 4 0 0 0 + 

6 3 2 . 8 9 ( 1 3 . 7 7 0 1 . 9 6 [13- 5 
6 3 3 . 8 7 [ 1 3 . 4 7 0 2 . 8 1 [ 13 . 5 
6 3 4 . O 5 [15- 3 7 0 3 . 9 4 < [ 13 . 5 
6 3 5 . 1 3 [ 13 . 5 7 0 4 . 8 1 ( 13 . 0 
6 3 6 . 0 3 [13- 5 7 0 5 - 9 3 < .13- 5 
6 3 7 . 9 0 [ 1 3 . 0 7 0 7 . 2 4 1 . 1 2 . 5 
6 3 8 . 8 9 [13- 0 7 1 0 . 9 2 ( 1 3 . 5 
6 3 9 . 8 9 [13- 0 7 1 5 . 9 0 < 13- 5 
6 4 1 . 9 3 113. 0 7 1 6 . 9 1 < . 13. 5 
6 4 2 . 9 9 : i 3 - 0 7 1 9 . 2 0 I 12 . 5 

6 4 4 . 0 4 \ . 13. 0 7 1 9 . 8 2 ( 13- 0 
6 4 4 . 9 8 i [ 13 . 5 7 2 1 . 9 1 ( 1 3 . 0 
6 4 6 . 0 5 [ 1 4 . 5 7 2 3 - 2 2 { 12 . 5 
6 4 6 . 9 8 [ 13 . 5 7 2 3 . 8 9 ( 1 3 - 0 
6 4 7 . 9 4 i [ 1 3 . 5 7 2 5 . 8 0 ( 13- 0 
6 5 1 . 8 5 \ [ 13 . 2 7 2 6 . 8 8 < 13- 5 
6 5 2 . 8 6 [ 1 2 . 6 7 2 7 . 8 9 ( 13 . 0 
6 5 6 . 8 5 \ [ 13 . 2 7 3 4 . 7 8 ( 12 . 8 

6 5 7 . 9 2 < [13- 8 7 4 6 . 7 9 < 13 . 0 
6 5 9 . 8 4 1 , 13 . 5 7 4 9 . 7 8 < 1 3 . 0 

6 6 0 . 8 8 [ 13 . 2 7 8 5 . 2 6 ( 13. 0 
6 6 1 . 0 1 i 13. 5 7 8 8 . 2 6 < 13 . 0 
6 6 2 . 0 6 ( . 1 3 . 0 7 9 7 . 2 3 < 13- 0 
6 6 5 . 0 0 [ 13 . 8 8 1 2 . 2 5 i 1 3 . 0 
6 6 6 . 8 5 [ 13 . 5 8 1 9 . 2 4 1 13 . 4 

6 6 7 . 8 5 < [ 13 . 2 8 2 7 . 2 4 < 13 . 8 

6 6 8 . 9 7 < [ 13 . 0 8 2 8 . 2 2 ( 13- 0 
6 6 9 - 9 3 [ 13 . 5 8 2 9 . 2 3 1 13 . 0 
6 6 9 . 9 3 [13- 0 8 3 0 . 2 4 ( 13 . 8 

6 6 9 . 9 6 " 12 . 8 8 3 4 . 2 0 ( 13 . 0 

6 7 0 . 3 3 [ 12 . .5 8 3 7 . 2 4 ( 13 . 0 
6 7 1 . 0 2 13. 7 8 4 3 - 1 7 i 1 3 - 5 
6 7 1.3 < [ 12 . 5 8 4 4 . 2 5 ( 13 . 0 
6 7 3 - 8 8 ( ' 1 3 . 0 8 4 6 . 1 6 ( 13. 5 
6 7 5.3 [ 1 2 . 5 8 4 7 - 2 4 ( 13 . 0 
6 7 6 . 3 < [ 12 . 5 8 4 8 . 5 8 ( 12 . 5 
6 7 7.3 (1 L2.5 8 4 9 - 2 4 ( 1 3 - 0 
6 7 7 . 8 5 13- 3 8 5 2 . 2 3 ( 13- 5 
6 7 8 . 8 9 [ 12 . 6 8 5 3 . 2 4 ( 13- 0 
6 8 8 . 9 0 [ 13 . 5 8 5 5 . 0 7 ( 13- 0 

6 9 0 . 2 2 ( 12 . 5 8 5 7 . 2 5 ( 13. 5 
6 9 0 . 9 2 . 13-0 8 5 8 . 2 1 ( 13 . 5 
6 9 1 . 8 2 i 13- 5 8 5 9 . 2 2 ( 13 . 5 
6 9 2 . 8 1 ( [ 13 . 5 8 6 8 . 1 2 ( 13- 0 
6 9 4 . 2 3 < 12. 5 8 6 9 - 1 9 < 1 3 - 0 
6 9 4 . 8 1 . 13 . 2 8 7 0 . 6 1 ( 12 . 5 
6 9 5 . 8 3 [ 13 . 0 8 7 1 . 1 6 ( 13- 7 
6 9 6 . 8 3 [ 13 . 0 8 7 2 . 2 2 \ 13- 5 
6 9 8 . 8 1 [13- 2 8 7 3 . 2 0 \ 13- 5 
6 9 9 . 8 1 , 13 . 5 8 7 4 . 2 1 ( 13- 0 
7 0 0 . 9 6 [ 1 3 . 5 8 7 4 . 2 9 ( 1 3 - 7 

AQ E r i . AQ E r i . 
0 5 0 1 0 4 0 5 0 1 0 4 

2 4 4 4 0 0 0 + 2 4 4 4 0 0 0 + 
8 7 6 . 2 1 ( 1 3-0 9 4 2 . 9 4 [ 1 3 . 5 
8 7 7 . 1 0 ( 1 3-0 9 4 4 . 1 5 i [ 1 3 . 0 
8 7 8 . 0 8 ( 1 3.3 9 4 5 . 2 6 < [ 1 4 . 1 
8 8 1 . 1 8 ( 1 3.5 9 4 6 . 2 8 { [13- 7 

8 8 2 . 2 9 ( 1 4 . 5 9 4 6 . 9 6 [ 13 . 0 
8 8 3 . 5 0 1 2 . 8 ? 9 4 8 . 9 6 i [ 1 3 . 0 
8 8 5 . 1 7 ( 1 3.5 9 4 9 . 8 8 ( [ 1 2 . 5 
8 8 6 . 2 0 ( 1 3-5 9 5 0 . 9 2 < . 13-0 
8 8 7 . 1 9 ( 1 3.0 9 5 3 . 0 3 < [ 13 . 0 
8 9 9 . 2 5 ( 1 3.8 9 5 4 . 0 9 i [ 1 3 - 7 

9 0 1 . 2 7 ( 1 3.7 9 5 5 . 9 8 ( . 1 4 . 0 
9 0 4 . 1 4 ( 1 3.5 9 5 7 . 1 0 < [ 1 3 . 8 

9 0 6 . 0 9 ( 1 3.8 9 5 8 . 2 9 1 ' 1 2 . 5 
9 0 8 . 2 6 ( i 4 . o 9 5 8 . 9 0 ( 1 4 . 0 

9 0 9 . 1 7 ( 1 3-5 9 6 0 . 0 0 ( 1 3 . 5 
9 1 0 . 3 8 ( 1 2 . 5 9 6 0 . 9 8 1 [1 3 - 5 
9 1 1 . 1 6 ( 1 3 . 0 9 6 2 . 5 5 1 [ 1 2 . 5 
9 1 2 . 1 ( 1 5 - 0 9 6 3 . 9 8 1 . 1 4 . 0 
9 1 4 . 1 1 ( 1 3-0 9 6 4 . 1 7 < 13 . 7 

9 1 5 . 5 3 1 1 . 5 9 6 5 . 0 4 ( [ 13 . 5 

9 2 1 . 9 8 ( 1 3 . 0 9 6 5 . 9 2 ( 1 4 . 0 
9 2 4 . 1 0 ( 1 2 . 5 9 6 6 . 1 1 ( 15- 3 
9 2 4 . 8 8 ( 1 3.0 0 6 6 . 9 8 ( 13- 5 
9 2 4 . 9 4 13-5 9 6 8 . 9 8 < 1 3 . 5 
9 2 4 . 9 4 13-5 9 7 0 . 9 1 < 1 4 . 0 

9 2 5 . 1 3 13-4 9 7 1 - 1 2 ( 1 5 - 3 
9 2 5 . 9 2 13-7 
9 2 6 . 1 4 13.7 
9 2 7 . 1 2 13.9 
9 2 8 . 9 0 ( 1 3.0 

9 2 8 . 9 0 ( 1 4 . 0 

9 2 9 . 9 5 ( 1 3-0 
9 3 0 . 1 4 ( 1 3 - 5 

9 3 0 . 9 3 ( 1 3 - 5 
9 3 1 . 9 1 ( 1 3-0 
9 3 2 . 1 3 ( 1 4 . 0 

9 3 2 . 8 8 ( 1 3-4 
9 3 3 - 1 9 ( 1 4 . 0 
9 3 3 . 8 8 ( 1 3 . 4 
9 3 5 . 2 1 ( 1 3 - 8 

9 3 5 . 3 4 1 3 . 2 
9 3 5 . 9 0 ( 1 3.0 
9 3 6 - 4 2 13-0 
9 3 7 . 1 4 ( 1 3 - 0 

9 3 7 . 1 7 ( 1 4 . 0 
9 3 8 . 1 6 ( 1 4 . 0 

9 3 9 . 2 5 ( 1 2 . 5 
9 4 0 . 1 6 ( 1 4 . 0 
9 4 1 . 2 8 ( 1 4 . 0 
9 4 1 . 9 1 ( 1 3.5 
9 4 1 . 9 1 1 4 . 0 ? 
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TABLE 2 ( c o n t ) 
33. 

BX Pup • BX P U P 
075024 075024 

2443000+ 2444000 + 
969. 00 ( 1 4 . 2 263. 89 ( 1 4 . l 
985. 97 14. 2 264. 0 (15- 0 
986. 99 ( 1 4 . 2 271 . 88 (13- 0 
988. 0 ( 16 . 0 272. 93 (13- 0 
990. 04 ( 1 4 . 2 274. 87 ( 13 . 9 
990. 99 ( 1 4 . 5 275- 95 ( 1 4 . 0 
991 . 96 ( 14 . 5 278. 90 ( 13 . 0 
994. 9 ( 16 . 0 279- 94 ( 1 4 . 1 
995- 97 ( 1 4 . 2 280. 88 ( 13 . 8 

2444000+ 2 8 l . 87 (13- 5 
284. 0 15. 7 

008. 9 14. 2 285. 06 ( 1 4 . 0 
010. 97 13. 8 286. 25 14. 3 
011 . 96 14. 2 292. 86 (13- 5 
012. 9 14. 2 293. 86 ( 1 3 . 0 
018. 95 ( 1 4 . 2 301 . 85 (13 . 6 
019. 81 (14. 1 304. 90 ( 13 . 5 
02 1 . 98 ( 14. 2 306 . 84 ( 13 . 8 
023 . 82 ( 14. 0 307. 89 (13- 0 
023. 96 13- 9 308. 85 ( 13 . 8 

027. 80 ( 13 . b 310. 85 ( 1 4 . 1 
167. 2 15. 7 311- 86 ( 13 . 5 
173- 26 ( 13 . 9 314. 89 (13- 5 
193- 26 ( 14. 0 317. 91 ( 13 . 6 
199. 07 ( 13 . 5 319. 86 ( 13 . 5 
202. 19 ( 14. 0 320. 89 (13- 8 
219- 90 ( 1 3 . 3 322. 89 (13- 0 
220. 89 (13- 3 324. 86 ( 1 3 . 5 
222. 19 ( 13 . 8 325. 83 ( 13 . 4 
223. 14 ( 1 4 . 0 327. 82 (13- 0 

224. 16 ( 1 4 . 0 330. 90 ( 12 . 8 
226. 94 ( 13 . 6 333- 86 (13- 0 
227. 16 ( 1 5 . 0 336. 86 ( 13 . 0 
228. 12 ( 1 4 . 0 338. 97 14. 0 
229- 13 14. 0 339. 80 (13- 5 
229. 91 13- 2 340. 96 14. 3 
229. 93 ( 1 4 . 5? 3 4 l . 80 ( 13 . 4 
2 30. 06 14. 2 342. 79 (13- 0 
2 30. 16 14. 0 344. 80 (13- 6 
230. 90 13. 9 345- 93 (15- 7 

231 . 08 13- 4? 346. 86 ( 1 3 . 3 
23 1 . 16 14. 3 348. 86 ( 13 . 5 
232. 15 ( 1 4 . 0 350. 96 14. 2 
233- 22 ( 1 4 . 0 352. 79 (13- 0 
247- 01 ( 13 . 0 353. 83 (13- 4 
250. 15 ( 1 4 . 0 354. 89 (13- 2 
250. 89 ( 1 3 . 7 357- 81 ( 1 3 . 5 
252. 14 ( 1 4 . 0 358. 85 ( 13 . 0 
253. 89 ( 13 . 5 361 . 79 (13- 6 
255. 13 ( 15 . 4 362. 50 (13- 0 
255- 91 ( 13 . 5 364. 92 14. 2 
260. 93 (13- 5 366. 80 ( 13 . 7 

BX Pup BX Pup. 
075024 0750 24 

2444000+ 2444000+ 
367. 80 (13- 7 666. 86 ( 14. 1 
368. 85 ( 1 4 . 2 667. 90 ( 13. 5 
369. 79 ( 13 . 7 668. 97 15- 0 
378. 78 ( 13 . 2 673. 91 ( 13- 0 
379. 80 ( 13 . 0 677. 85 ( 13. 5 
381 . 79 ( 13 .0 692. 82 ( 13. 6 
382. 92 15. 0 693. 98 15. 0 
383. 79 (13- 0 694. 84 ( 13. 5 
384. 78 ( 13 . 2 695. 84 ( 13. 5 
386. 79 ( 13 . 0 696. 84 ( 13. 5 

387. 78 ( 13 . 0 698. 82 ( 13. 5 
395. 79 ( 13 . 0 699. 86 ( 13. 6 
398. 77 ( 13 . 2 702. 81 ( 13- 7 
400. 79 ( 13 . 0 703. 98 14. 7 
402. 80 ( 13 . 2 704. 82 ( 13. 5 
403. 77 (13- 2 706. 94 14. 6 
40 5- 77 (13- 0 710. 80 ( 13. 6 
406. 78 (13- 0 712. 84 ( 13- 0 
407- 76 ( 13 . 0 716. 85 ( 13. 6 
408. 80 ( 13 . 0 717. 92 ( 13. 0 

4 n . 9 ( 15 . 0 719. 79 ( 13. 6 
423- 79 ( 13 . 0 721. 81 ( 13. 8 
570. 02 ( 16 . 0 722. 90 ( 13- 5 
577. 22 15. 4 723. 83 ( 13- 5 
580. 24 ( 1 4 . 0 724. 85 ( 13. 5 
585. 22 14. 0 725. 82 ( 13. 6 
588. 17 15. 4 726. 78 ( 13- 8 
605. 91 ( 13 . 0 728. 9 15- 7 
609. 14 ( 13 . 8 734. 80 ( 13- 8 
610. 17 ( 14. 0 736. 92 ( 14. 5 
611 . 15 ( 14 . 0 746. 82 ( 14. 2 

612. 91 14. 1 747. 81 ( 13. 8 
615. 11 ( 14 . 0 748. 87 ( 14. 2 
618. 24 ( 14. 1 749. 85 ( 14. 0 

619. 85 ( 1 4 . 0 750. 79 ( 13. 4 
628. 08 (13- 0 7 5 1 . 78 ( 13- 4 
629. 92 ( 1 4 . 1 752. 84 ( 14. 0 
630. 96 ( 14 . 1 753- 81 ( 14. 2 
631 . 92 ( 13 . 8 754. 80 ( 14. 2 
632. 89 ( 14 . 1 760. 81 ( 14. 
633. 92 (13- 8 762. 80 < 13. 3 

634. 09 15. 4 763. 79 ( 13. 5 
636. 07 ( 13 . 8 764. 81 < 14. 0 
637. 92 ( 13 . 8 766. 79 ( 13. 
638. 88 (13- 5 775. 78 ( 13- 0 
6 4 1 . 12 (15- 0 778. 80 ( 14. 0 
644. 87 ( 13 . 5 779. 8 l ( 14. 2 
651 . 85 (13- 0 786. 78 ( 14. 0 
656. 85 (13- 5 
657. 84 (13- 5 872. 18 1 14. 0 
659. 85 (13- 7 812. 20 ( 13. 8 
6 6 1 . 0 14. 2 932. 25 < 13. 8 
662. 92 ( 13 . 5 933- 97 ( 14. 0 



34. 

BX Pup. 
0 7 3 0 2 4 

2 4 4 4 0 0 0 + 

9 3 5 - 0 3 ( 1 4 . 0 

9 3 7 . 2 2 (13- 8 

9 3 8 . 2 3 ( 1 3 . 8 
9 4 l . 2 5 ( 1 3 . 8 
9 4 2 . 2 5 ( 1 3 . 8 

9 4 2 . 9 7 (13- 8 

9 4 5 - 2 5 (13- 8 

9 5 3 - 9 7 ( 1 4 . 0 
9 5 6 . 0 0 ( 1 4 . 0 

9 5 7 - 1 7 ( 1 3 . 8 

9 5 8 . 9 2 ( 1 4 . 0 
9 6 i . 0 2 ( 1 4 . 0 

9 6 4 . 0 0 ( 1 4 . 0 

9 6 5 . 1 2 ( 1 4 . 0 

9 6 5 - 9 3 ( 1 4 . 0 
9 6 6 . 1 9 13- 8 

9 6 8 . 9 4 ( 1 4 . 0 
9 7 0 . 9 3 ( 1 4 . 0 

9 7 1 - 2 0 (15- 4 

BB V e l • 

0 8 3 3 4 7 

2 4 4 2 0 0 0 + 
8 1 0 . 0 2 1 5 . 0 

8 1 1 . ? ( 1 4 . 5 
8 1 9 . 0 0 1 4 . 9 
8 1 9 . 9 3 ( 1 3 . 8 

8 3 5 . ? ( 1 3 . 9 
8 3 9 . 9 3 15- 0 

8 4 4 . ? ( 1 3 . 5 
8 5 5 . ? (13 . 
8 6 0 . 9 (13- 5 
8 6 1 . 9 ( 1 3 . 5 
8 7 0 . 9 (13- 5 
9 0 1 . 9 ( 1 3 . 5 

2 4 4 3 0 0 0 + 
0 7 8 . 9 (13- 5 
0 7 9 . ? (13- 5 
0 9 7 . 9 ( 1 4 . 0 
1 2 6 . 0 5 ( 1 3 . 7 
1 2 7 . 0 1 ( 1 3 . 7 

1 3 1 . 9 9 ( 1 3 . 7 
1 3 8 . 9 9 ( 1 4 . 0 

i 4 o . 0 4 (13- 5 
1 4 4 . 0 6 ( 1 3 . 5 

1 5 0 . 0 5 ( 1 3 . 5 
1 5 2 . 0 5 ( 1 3 . 5 
1 5 5 . 9 9 ( 1 3 . 5 
1 6 0 . 9 8 ( 1 3 . 7 
1 6 1 . 9 9 ( 1 3 . 5 
1 6 5 . 9 9 ( 1 3 . 4 
1 6 8 . 96 ( 1 3 . 5 
1 6 9 . 90 ( 1 3 . 7 
1 7 0 . 9 7 (13- 4 

1 7 1 - 9 6 ( 1 3 . 5 

BB V e l * 

0 8 3 3 4 7 

2 4 4 3 0 0 0 + 
1 7 3 - 1 1 5 . 3 
1 7 4 . 0 3 ( 1 3 . 5 
1 7 4 . 9 8 (13- 5 
1 7 5 - 9 7 ( 1 3 . 5 
1 7 6 . 9 6 ( 1 3 . 57 
1 7 7 . 9 9 (13- 5 
1 8 0 . 9 6 (13- 7 
1 8 1 . 9 7 (13- 7 
1 8 2 . 9 9 1 4 . 0 ? 

1 8 3 . 9 5 (13- 5 

1 8 4 . 0 0 ( 1 3 - 7 
1 8 4 . 9 6 1 4 . 0 ? 

1 8 5 . 9 4 (13- 7 
1 8 8 . 8 9 (13- 7 
1 8 9 . 9 8 (13- 7 
1 9 0 . 9 8 (13- 7 
1 9 1 . 8 7 (13- 7 

1 9 3 - 9 5 ( 1 3 . 7 
1 9 7 . 9 2 ( 1 3 - 7 

1 9 9 . 8 8 ( 1 3 . 7 
2 0 3 - 9 7 ( 1 3 . 7 
2 0 4 . 9 3 ( 1 3 . 7 
2 0 5 - 9 5 ( 1 3 . 7 
2 0 9 - 8 5 ( 1 3 . 7 
2 1 0 . 9 3 ( 1 3 . 7 
2 1 1 . 8 4 ( 1 3 . 7 
2 1 2 . 9 1 (13- 5 
2 1 4 . 0 1 (13- 7 
2 1 6 . 9 2 (13- 7 
2 1 7 . 9 3 (13- 7 
2 1 9 - 0 5 (13- 7 
2 1 9 - 8 3 (13- 7 
2 2 0 . 9 2 (13- 5 
2 2 1 . 8 5 (13- 7 
2 2 2 . 9 4 (13- 7 

2 2 3 - 9 3 ( 1 3 . 7 
2 2 4 . 9 1 ( 1 3 . 5 
2 2 5 . 9 4 ( 1 3 . 4 
2 2 6 . 0 9 1 5 . 5 
2 2 7 - 0 2 ( 1 3 . 7 
2 2 9 - 9 5 ( 1 3 . 7 
2 3 0 . 8 6 (13- 7 
2 4 4 . 9 4 ( 1 3 . 7 

2 5 1 . 8 8 (13- 7 

2 5 3 . 8 3 ( 1 3 . 7 

2 5 5 . 8 0 (13- 7 
2 5 6 . 8 6 ( 1 3 . 7 
2 5 8 . 9 6 ( 1 3 . 7 
2 6 0 . 9 0 ( 1 3 . 4 

2 7 2 . 8 9 (13- 4 
2 7 6 . 8 1 ( 1 3 . 7 

2 7 7 . 9 5 ( 1 3 . 7 
2 7 8 . 8 1 ( 1 3 . 7 
2 7 9 . 9 2 (13- 5 
2 8 3 . 9 (15- 0 

TABLE 2 ( c o n t ) . 

BB V e l 
0 8 3 3 4 7 

2 4 4 3 0 0 0 + 
2 9 8 . 7 6 ( 1 3 . 7 
2 9 9 - 9 6 (13- 4 
3 0 4 . 8 9 (13- 7 
3 0 7 . 8 1 (13- 7 
3 0 8 . 76 ( 1 3 . 7 
3 0 9 . 8 6 ( 1 3 . 7 
3 1 0 . 90 ( 1 3 . 7 
3 1 6 . 7 6 ( 1 3 . 7 
3 3 6 . 76 (13- 7 
3 2 9 . 7 8 (13- 7 

3 3 1 - 7 7 (13- 7 

3 3 3 . 7 7 ( 1 3 . 7 
3 3 9 . 9 2 (13- 5 
4 3 1 . 2 9 1 5 - 0 
4 8 0 . 90 ( 1 3 . 4 
4 8 l . 8 9 ( 1 3 . 7 
4 8 3 . 0 0 ( 1 3 . 7 
4 8 6 . 9 9 (13- 7 
4 8 8 . 16 ( 1 3 . 6 

4 8 9 . 90 (13- 6 
4 9 4 . 0 1 (13- 4 

4 9 9 . 0 9 1 4 . 5 
5 0 4 . 9 1 ( 1 3 . 7 
5 0 5 . 9 1 ( 1 3 . 7 
5 0 6 . 9 6 (13- 7 
5 1 2 . 10 (13- 4 
5 1 6 . 0 4 (13- 4 

5 1 7 - 9 8 (13- 7 
5 1 8 . 9 0 (13- 4 
5 2 0 . 90 (13- 4 
5 2 1 . 9 4 (13- 6 

5 2 3 - 9 0 (13- 7 
5 2 6 . 1 3 ( 1 3 . 4 
5 2 6 . 9 9 (13- 4 
5 2 8 . 1 2 ( 1 3 . 4 

5 3 5 - 8 9 (13- 4 
5 3 6 . 9 1 ( 1 3 . 4 

5 3 7 . 9 0 (13- 4 

5 3 9 . 9 6 ( 1 3 . 7 
5 4 0 . 9 7 (13- 7 
5 4 2 . 0 6 (13- 7 
5 4 2 . 9 0 (13- 7 
5 4 4 . 9 8 (13- 7 
5 4 6 . 0 3 (13- 7 
5 4 7 - 0 0 ( 1 4 . 4 

5 4 8 . 0 4 ( 1 4 . 4 
5 4 8 . 90 (13- 7 
5 4 9 . 8 7 (13- 7 
5 5 0 . 9 7 (13- 7 
5 5 2 . 0 1 5 . 7 

BB V e l 
0 8 3 3 4 7 

2 4 4 3 0 0 0 + 
5 5 3 - 0 2 ( 1 3 . 7 
5 5 5 - 13 ( 1 3 . 7 
5 5 7 - 0 2 (13- 7 
5 5 7 - 9 2 (13- 7 
5 5 8 . 9 1 ( 1 3 . 7 
5 5 9 . 9 1 (13- 7 
5 6 0 . 8 7 ( 1 3 . 7 
5 6 5 . 8 6 ( 1 3 . 7 
5 6 7 . 8 5 ( 1 3 . 6 
5 6 8 . 9 4 ( 1 3 . 6 

5 6 9 . 8 7 ( 1 3 - 7 
5 7 0 . 9 5 (13- 7 

5 7 3 . 9 (13- 5 
5 7 5 - 0 4 (13- 7 
5 7 6 . 8 9 ( 1 3 . 7 
5 7 7 . 9 (13- 5 
5 7 8 . 9 1 ( 1 3 . 7 
5 7 9 . 8 5 ( 1 3 . 7 
5 8 l . 8 3 (13- 7 

5 8 2 . 8 6 ( 1 3 . 7 

5 8 3 . 8 3 ( 1 3 . 7 
5 8 7 . 9 2 (13- 5 
5 8 8 . 8 3 ( 1 3 . 5 
5 8 9 . 8 4 ( 1 3 . 5 
5 9 0 . 8 1 (13- 5 

5 9 3 - 8 1 (13- 7 
5 9 5 . 9 (13- 5 
5 9 7 . 8 4 ( 1 3 . 7 
5 9 9 . 8 4 (13- 4 
6 0 2 . 9 5 ( 1 3 . 7 
6 0 4 . 8 0 (13- 7 
6 0 4 . 0 15- 0 

6 0 4 . 9 1 (13- 7 
6 0 5 . 9 5 ( 1 3 . 5 
6 0 8 . 0 8 (13- 7 

6 1 0 . 8 2 ( 1 3 . 7 
6 1 1 . 8 0 (13- 7 
6 1 3 . 9 1 (13- 4 

6 1 5 . 8 0 (13- 7 
6 1 6 . 8 0 ( 1 3 . 4 
6 2 2 . 7 9 ( 1 3 . 4 
6 2 4 . 7 9 (13- 7 
6 2 5 . 9 0 (13- 7 
6 2 6 . 9 1 5 . 3 
6 2 7 . 8 2 ( 1 3 . 5 

6 2 8 . 8 7 ( 1 3 . 4 

6 2 9 . 7 9 (13- 5 
6 3 0 . 8 2 ( 1 3 . 7 
6 3 1 . 7 8 (13- 4 

6 3 3 . 0 4 (13- 7 
6 3 3 . 8 3 ( 1 3 . 7 
6 3 4 . 9 2 (13- 7 
6 3 8 . 0 4 (13- 7 
6 3 9 . 0 2 (13- 7 
6 4 0 . 0 7 ( 1 3 . 7 
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3 6 . 

TABLE 2 ( c o n t ) . 

BB V e l . 
0 8 3 3 4 7 

2 4 4 4 0 0 0 + 

2 3 1 . 16 ( 1 4 . 0 
2 3 2 . 17 < 1 3 . 7 

2 3 3 . 2 1 1 1 4 . 0 
2 3 4 . 2 3 < 1 4 . 2 

2 3 5 . 0 7 ( 13- 4 
2 3 6 . 3 1 < 1 4 . 2 
2 3 8 . 11 < 13- 4 
2 4 1 . 8 8 < 13- 6 

2 4 3 - 8 7 < 1 3 . 0 

2 4 5 - 0 9 < 1 3 . 7 

2 4 5 - 9 1 ( 1 3 . 7 
2 4 6 . 96 ( 13- 7 
2 4 7 . 9 6 ( 1 4 . 0 

2 4 9 . 1 4 ( 1 4 . 0 

2 5 0 . 1 2 ( 1 4 . 0 

2 5 1 . 1 4 ( 1 4 . 0 

2 5 2 . 1 4 { 1 4 . 0 

2 5 2 . 9 0 < 1 3 . 7 

2 5 3 . 8 9 < 1 3 . 7 

2 5 5 . 1 7 1 5 . 7 

2 5 6 . 15 ( 1 4 . 0 

2 5 7 . 1 3 < 1 4 . 0 

2 5 8 . 12 i 1 4 . 0 
2 6 l . 1 < 1 5 . 0 

2 6 l . 9 0 ( 13- 5 
2 6 3 . 1 9 ( 1 5 . 3 
2 6 3 . 8 8 < 13- 7 
2 6 5 . 30 15- 3 
2 7 2 . 0 9 ( 13- 4 

2 7 3 . 0 3 ( 13- 4 

2 7 4 . 0 4 < 1 4 . 0 

2 7 5 - 0 6 < 1 4 . 0 

2 7 5 . 9 4 < 1 3 . 9 
2 7 7 . 0 6 < 13- 7 
2 7 8 . 10 ( 1 4 . 0 

2 7 8 . 8 6 ( 1 3 . 7 
2 7 9 . 9 4 < 1 4 . 0 
2 8 1 . 0 1 5 . 2 
2 8 2 . 0 7 < 1 4 . 0 

2 8 3 . 12 15- 3 

2 8 4 . 0 7 < 1 4 . 9 
2 8 5 . 0 15- 7 
2 8 6 . 10 ( 1 4 . 0 
2 8 8 . 9 6 ( 1 3 . 7 
2 8 9 . 9 4 ( 13- 5 
2 9 2 . 1 4 ( 13- 7 

2 9 3 - 1 9 < 13- 7 

2 9 3 . 86 ( 1 3 . 7 
2 9 6 . 8 7 ( 1 3 . 0 
3 0 1 . 8 5 ( 1 3 . 6 

3 0 4 . 8 9 < 1 4 . 0 

3 0 5 . 9 0 < 1 3 . 7 

3 0 7 . 0 5 1 13- 7 

BB V e l . 
0 8 3 3 4 7 

2 4 4 4 0 0 0 + 

3 0 7 . 9 3 ( 1 3 . 9 
3 0 8 . 8 5 ( 1 3 - 7 
3 1 0 . 8 4 ( 1 3 . 9 

3 1 1 - 8 5 (13- 7 

3 1 3 . 10 ( 1 4 . 0 

3 1 3 . 9 1 ( 1 3 . 4 
3 1 4 . 8 8 (13- 7 
3 1 7 - 9 4 ( 1 3 . 5 
3 1 8 . 9 4 ( 1 3 . 7 
3 2 0 . 10 (13- 7 

3 2 0 . 15 ( 1 3 . 4 
3 2 0 . # 4 13- 5 
3 2 0 . 9 9 1 3 . 8 
3 2 0 . 9 4 1 3 . 4 
3 2 2 . 8 7 1 3 . 2 

3 2 2 . 9 0 1 3 . 7 
3 2 2 . 9 7 1 3 . 3 
3 2 4 . 8 2 13- 4 
3 2 4 . 8 2 1 3 . .4 
3 2 4 . 8 5 1 3 . 4 

3 2 5 - 8 3 13- 4 

3 2 5 - 8 5 1 3 . 4 

3 2 7 - 8 2 ( 1 2 . 9 

3 2 7 - 8 3 (13- 4 

3 2 7 - 9 3 (13- 4 

3 2 9 . 9 3 (13- 4 

3 3 0 . 9 0 ( 1 2 . 6 

3 3 2 . 9 8 ( 1 4 . 0 

3 3 3 - 8 9 (13- 5 
3 3 5 - 0 4 (13- 7 

3 3 6 . 0 5 ( 1 4 . 0 

3 3 7 . 0 4 1 5 . 1 
3 3 8 . 0 7 ( 1 4 . 0 

3 3 8 . 8 7 15- 3 
3 4 0 . 0 6 ( 1 4 . 0 

3 4 l . 1 2 ( 1 4 . 0 

3 4 l . 8 1 ( 1 3 . 9 
3 4 2 . 9 3 (13- 7 
3 4 4 . 10 ( 1 3 . 7 
3 4 4 . 9 4 ( 1 3 . 5 

3 4 5 . 9 5 (13- 5 
3 4 6 . 7 9 (13- 6 
3 4 8 . 86 ( 1 3 . 9 
3 5 0 . 9 8 1 5 . 5 
3 5 1 - 9 5 (13- 4 
3 5 2 . 8 2 (13- 4 

3 5 3 - 8 3 ( 1 3 . 4 
3 5 4 . 8 9 ( 1 3 - 6 

3 5 6 . 9 0 (13- 0 

3 5 8 . 8 5 (13- 4 

3 5 9 . 8 0 (13- 4 

3 6 3 . 7 8 ( 1 3 - 5 
3 6 6 . 8 0 (13- 7 

BB V e l 
0 8 3 3 4 7 

2 4 4 4 0 0 0 + 

3 6 7 . 8 1 (13- 9 

3 6 8 . 7 8 ( 1 3 . 9 

3 6 9 . 0 7 ( 1 4 . 0 

3 7 0 . 0 6 ( 1 4 . 2 

3 7 1 - 0 1 ( 1 4 . 5 
3 7 2 . 9 6 (13- 5 
3 7 6 . 9 0 ( 1 3 . 4 

3 7 7 . 8 8 1 5 - 1 
3 7 8 . 7 9 (13- 6 

3 7 9 - 8 1 ( 1 3 . 4 

3 8 O . 8 5 ( 1 3 . 4 

3 8 l . 8 0 ( 1 3 . 0 

3 8 2 . 8 9 ( 1 3 . 7 

3 8 3 . 7 8 ( 1 3 . 4 

3 8 4 . 7 8 ( 1 3 . 6 

3 8 6 . 7 9 ( 1 3 . 0 

3 8 7 . 7 9 ( 1 3 . 4 

3 8 8 . 8 1 ( 1 3 - 0 

3 8 9 . 7 9 ( 1 3 . 2 

3 9 2 . 8 9 ( 1 3 . 7 

3 9 5 . 7 9 ( 1 3 - 6 

3 9 6 . 9 0 ( 1 3 . 7 

3 9 7 . 8 6 ( 1 3 - 7 
3 9 8 . 7 7 ( 1 3 - 6 

3 9 9 . 8 0 ( 1 3 - 0 
4 0 0 . 7 9 (13- 6 

4 0 2 . 8 0 (13- 4 

4 0 3 - 7 7 ( 1 3 - 4 

4 0 4 . 9 8 ( 1 3 - 7 

4 0 7 . 7 7 ( 1 3 - 6 

4 0 8 . 9 0 (13- 7 

4 0 9 - 8 5 ( 1 3 - 0 
4 l 8 . 8 0 ( 1 3 . 4 

4 2 1 . 7 8 (13- 6 

4 2 2 . 8 6 (13- 4 

4 2 3 - 8 9 (13- 7 
4 2 4 . 7 8 ( 1 3 - 4 

4 2 5 . 8 0 ( 1 3 . 4 

4 2 8 . 7 9 (13- 4 

4 3 6 . 8 9 ( 1 3 . 4 

4 3 7 - 7 8 ( 1 3 . 4 

4 4 4 . 8 0 ( 1 3 - 4 

4 5 0 . 7 9 ( 1 3 - 0 

4 9 4 . 18 ( 1 3 . 4 

5 0 2 . 2 0 ( 1 3 . 4 

5 0 3 . 1 9 ( 1 3 . 4 

5 2 4 . 3 4 ( 1 4 . 2 

5 7 5 - 1 8 ( 1 3 - 7 

5 7 7 . 2 5 15- 5 
5 7 8 . 0 3 15- 2 

5 8 0 . 2 1 ( 1 4 . Q 

5 8 2 . 16 ( 1 4 . 2 

BB V e l . 
0 8 3 3 4 7 

2 4 4 4 0 0 0 + 

5 8 2 . 9 6 ( 1 3 - 7 

4 8 4 . 2 6 1 5 - 5 

5 8 7 . 9 9 1 4 . 9 
5 8 8 . 2 2 1 5 . 4 

5 8 9 . 2 7 ( 1 4 . 2 
5 9 1 . 2 8 ( 1 4 . 0 

5 9 6 . 9 4 ( 1 3 . 7 

5 9 8 . 9 7 ( 1 3 - 7 
6 0 1 . 1 4 ( 1 3 . 7 
6 0 4 . 0 3 ( 1 5 - 3 

6 0 5 . 0 1 ( 1 5 - 3 
606.OO ( 1 3 - 7 
6 0 7 . 2 5 ( 1 4 . 0 

6 0 7 . 9 0 ( 1 3 - 5 
6 0 9 . 1 5 ( 1 4 . 0 
6 1 0 . 2 1 ( 1 4 . 0 
6 1 1 . 1 7 ( 1 4 . 0 

6 1 2 . 1 9 ( 1 4 . 0 
6 1 2 . 9 8 ( 1 3 - 7 
6 i 4 . 2 1 ( 1 3 . 7 
6 1 5 . 1 3 ( 1 4 . 0 

6 1 8 . 2 0 ( l £ . 0 

6 1 9 . 2 3 ( 1 4 . 0 
6 2 5 . 8 7 ( 1 3 - 2 
6 2 7 - 9 4 ( 1 3 - 7 
6 2 7 . 9 4 1 3 - 7 
6 2 7 . 8 8 ( ( 1 3 . 4 
6 2 7 - 9 1 1 3 . 8 
628.OO 1 3 . 5 

6 2 8 . 9 4 1 3 . 9 

6 2 8 . 9 7 1 3 . 5 
6 2 9 . 9 0 1 3 . 5 
6 2 9 . 9 1 1 3 . 2 
6 2 9 - 9 7 ( 1 3 . 6 
6 2 9 . 9 8 1 3 . 6 

6 3 0 . 8 9 1 3 . 5 

6 3 0 . 9 5 1 3 . 7 
6 3 0 . 9 9 1 3 - 6 
6 3 1 - 8 9 1 3 - 6 
6 3 1 . 9 0 1 3 . 6 

6 3 1 . 9 1 1 3 - 5 
6 3 1 . 9 2 ( 1 3 - 6 
632.OO 1 3 . 7 

6 3 2 . 8 8 1 3 . 7 

6 3 2 . 8 9 1 3 - 9 
6 3 3 . 8 7 1 3 . 8 
6 3 3 . 8 8 1 3 . 5 
6 3 3 . 9 5 ( 1 3 - 7 
6 3 3 . 9 8 ( 1 3 . 5 
6 3 4 . 1 5 1 3 - 8 
6 3 5 . 0 0 1 4 . 0 

6 3 5 . 1 5 ( 1 3 - 7 
6 3 5 . 8 8 ( 1 3 - 5 

6 3 5 . 8 9 ( 1 3 - 4 



TABLE 2 ( c o n t ) 

BB V e l 
0 8 3 3 4 7 

2 4 4 4 0 0 0 + 
6 3 6 . 0 9 1 4 . 5 

6 3 7 . 9 3 (13- 7 
6 3 8 . 8 5 ( 1 3 . 5 
6 4 l . 1 1 ( 1 4 . 7 
6 4 l . 9 1 ( 1 3 - 5 
6 4 4 . 9 1 ( 1 3 - 7 
6 4 6 . 0 8 ( 1 4 . 7 
6 4 6 . 9 9 ( 1 3 . 7 

6 4 7 . 9 4 (13- 7 
6 4 9 . 0 0 ( 1 3 . 4 

6 5 1 . 8 7 ( 1 3 - 4 

6 5 6 . 8 5 (13- 5 

6 5 7 . 9 1 (13- 7 

6 5 9 . 8 6 ( 1 3 - 7 
6 6 0 . 9 4 ( 1 5 . 3 
6 6 2 . 0 6 ( 1 3 . 7 
6 6 2 . 8 8 ( 1 3 - 6 

6 6 5 . 0 1 ( 1 3 . 7 
6 6 6 . 8 4 ( 1 3 - 7 

6 6 7 . 90 ( 1 3 . 6 

6 6 8 . 9 9 ( 1 3 - 6 

6 6 9 . 9 3 ( 1 3 . 7 

6 7 1 . 0 5 ( 1 4 . 0 

6 7 2 . 9 3 ( 1 3 - 7 
6 7 4 . 1 5 ( 1 3 . 7 

6 7 5 . 9 9 1 5 - 8 

6 7 7 . 16 ( 1 3 . 7 
6 7 7 . 8 4 ( 1 3 - 2 

6 7 8 . 8 8 ( 1 3 . 2 

6 8 7 . 9 4 ( 1 3 . 5 

6 9 0 . 9 3 ( 1 3 . 6 

6 9 1 . 8 5 ( 1 4 . 0 

6 9 3 . 0 5 ( 1 4 . 0 

6 9 4 . 8 1 ( 1 3 . 5 

6 9 5 . 9 3 ( 1 3 . 6 

6 9 6 . 8 4 ( 1 3 . 6 

6 9 9 . 0 0 ( 1 4 . 0 

6 9 9 . 8 1 ( 1 3 . 6 

7 0 1 . 9 6 ( 1 3 . 7 

7 0 3 . 13 ( 1 3 . 7 

7 0 3 . 90 (13- 6 

7 0 4 . 8 2 ( 1 3 . 4 

7 1 0 . 8 0 ( 1 3 . 4 

7 1 1 - 8 2 ( 1 3 - 4 

7 1 2 . 8 4 ( 1 3 - 4 

7 1 6 . 0 ( 1 4 . 5 
7 1 6 . 8 6 ( 1 3 - 6 

7 1 7 - 9 2 (13- 7 
7 1 9 . 0 4 ( 1 3 - 7 

7 1 9 - 8 0 ( 1 3 . 6 

7 2 1 . 8 1 ( 1 3 . 9 
7 2 2 . 8 9 ( 1 3 - 6 

BB V e l . 
0 8 3 3 4 7 

2 4 4 4 o o o + 

7 2 3 . 8 3 [ 1 3 . 4 
7 2 4 . 8 5 [13- 7 
7 2 5 - 90 [13- 6 
7 2 6 . 9 1 [ 1 3 . 7 
7 3 0 . 0 3 ( 1 3 . 7 
7 3 2 . 3 '13- 4 
7 3 4 . 0 9 [ 1 3 . 7 
7 3 4 . 79 [13- 7 
7 3 7 . 90 15- 4 

7 4 5 . 7 9 [ 1 3 . 5 

7 4 6 . 8 4 1 4 . 0 ? 

7 4 7 . 8 1 < 1 3 . 9 
7 4 7 . 9 6 ( 13- 7 
7 4 8 . 77 . 1 3 . 4 
7 4 8 . # 9 1 4 . 0 

7 4 9 . 8 5 1 4 . 0 

7 5 0 . 7 9 < 13- 6 

7 5 1 . 7 9 i .13- 5 
7 5 2 . 3 [13- 5 
7 5 2 . 7 8 :i3- 6 

7 5 2 . 9 0 1 : i 3 . 7 
7 5 3 . 7 7 < . 1 3 . 6 

7 5 3 . 8 2 1 4 . 0 ? 
7 5 4 . 8 1 1 : i 3 . 7 
7 5 4 . 9 5 < 1 3 . 7 
7 5 5 - 8 4 < 1 3 . 5 
7 5 8 . 3 < 13- 5 
7 6 0 . 8 2 :i3- 7 
7 6 2 . 79 < : i 3 . 6 

7 6 3 . 9 1 < 1 3 . 7 

7 6 4 . 8 5 < . 1 3 . 7 
7 6 5 . 8 4 1 3 . 0 
7 6 6 . 9 1 < 1 3 . 6 

7 7 5 - 8 2 < 1 3 . 7 
7 7 6 . 7 5 < ' 1 3 . 7 
7 7 8 . 3 < 1 3 . 5 
7 7 8 . 7 8 , 1 3 . 4 

7 7 9 - 8 2 \ . 1 3 . 7 
7 8 0 . 79 < 1 3 . 5 
7 8 3 . 8 9 ( 1 3 . 7 

7 8 4 . 8 3 < . 1 3 . 4 

7 8 5 . 8 3 < . 1 3 . 6 
7 8 6 . 7 9 < 1 3 . 8 

7 8 9 . 80 < 1 3 . 6 

7 9 1 . 9 1 : i 3 . 5 
7 9 6 . 8 1 < . 1 3 . 4 

7 9 7 . 7 7 ( 1 3 . 4 
7 9 8 . 7 9 ( 1 3 . 4 

8 0 5 . 7 9 ( 1 3 . 6 
8 0 6 . 79 i . 1 3 . 2 
9 0 8 . 79 < 1 3 . 4 

8 0 9 . 8 1 < . 1 3 . 6 

BB V e l . 
0 8 3 3 4 7 . 

2 4 4 4 0 0 0 + 
8 1 6 . 7 8 ( 1 3 - 0 

8 5 3 . 2 3 ( 1 3 . 4 

8 5 7 . 2 2 ' 13- 4 

8 5 8 . 2 1 ( 13- 4 

8 7 2 . 2 1 ' 1 3 . 1 

8 7 4 . 2 0 < 1 3 - 4 
8 7 6 . 2 1 ( 1 3 - 1 
8 7 8 . 1 3 < 1 3 - 4 
8 8 1 . 1 5 ( 13- 4 

8 8 5 . 16 < 1 3 . 4 

8 8 7 . 18 ( 1 3 . 4 

8 9 9 . 2 9 ( 1 4 . 0 
9 0 1 . 2 5 ( 1 4 . 0 

9 0 4 . 1 5 < 13- 4 

9 0 6 . 2 7 ( 1 3 . 4 
9 0 8 . 2 9 < 1 3 - 7 

9 1 1 . 1 5 ( 1 3 - 4 

9 1 2 . 2 7 ( 1 4 . 0 
9 1 4 . 1 5 < 1 3 - 4 

9 2 9 . 0 4 < 1 3 . 4 

9 3 2 . 2 3 ( 1 4 . 0 

9 3 5 . 2 4 ( 1 3 . 7 

9 3 7 . 2 4 ( 1 4 . 1 

9 3 8 . 2 2 ( 1 4 . 1 
9 4 0 . 0 1 6 . 0 
9 4 l . 2 5 ( 1 4 . 1 

9 4 2 . 2 3 ( 1 4 . 0 
9 4 2 . 9 9 ( 1 3 - 4 

9 4 5 - 2 4 ( 1 4 . 0 
9 5 0 . 16 ( 1 3 - 0 

9 5 6 . 0 2 ( 1 3 . 7 
9 5 7 . 16 ( 1 4 . 0 

9 5 8 . 9 8 1 4 . 3 ? 

9 5 9 . 0 0 ( 1 3 . 5 
9 6 0 . 1 0 ( 1 3 - 0 
9 6 0 . 9 9 ( 1 3 - 6 

9 6 4 . 2 0 ( 1 4 . 0 

9 6 5 . 2 4 ( 1 3 . 7 
9 6 5 . 9 3 ( 1 3 . 7 
9 6 6 . 2 2 1 5 . 5 

9 6 8 . 9 9 < 1 3 . 7 
9 7 0 . 9 1 ( 1 3 - 7 

9 7 1 . 2 3 1 5 - 3 
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A NOTji ON TY VELORUM 

Mati Morel 
V a r i a b l e s t a r S e c t i o n , R.A.S.N.Z,. 

SUMMARY : An i d e n t i x i c a t i o n c h a r t , and l i s t ox c o m p a r i s o n 
s t a r s , i s p r e s e n t e d xor t h e s t a r T Y Velorum. ail 
e x a m i n a t i o n of a s t r o g r a p h i c p l a t e s a t Sydney 
O b s e r v a t o r y h a s r e v e a l e d no e v i d e n c e o i v a r i a b i l i t y , 
a s r e p o r t e d oy «ogd ( 1 ) . T Y Velorum a p p e a r s to 
be c o n s t a n t a t 11.5p-

INTRODUCTION. 

wood i t ) r e p o r t e d a s t a r a t ( I 8 7 5 ) : 0 9 h I f * ? * - 5 4 ° 0 5 * w h i c h showed 
t h e f o l l o w i n g magnitude v a r i a t i o n s on Sydney a s t r o g r a p h i c p l a t e s . 

1 * 9 5 * p l . 1 9-55 
1697 J a n . 6 9 . 6 
190? Feb. 1 * H i 

The s t a r was s u b s e q u e n t l y named TiT V e l . L a t e r , o t h e r o b s e r v e r s 
s t u d i e d TY V e l , f i n d i n g i t t o be:-
(a) C o n s t a n t , a c c o r d i n g to C. H o f f m e i s t e r i n MVs l i ( 1 9 * 2 ) a n d KVBB 2 7 -
( b ) v a r i a b l e ? , of v e r y s m a l l r a n g e , magnitude 9-5 + 0 . 0 6 , 

a c c o r d i n g t o C. G a p o s c h k i n i n H.A. 115N0• 6, p. 102. 
No i d e n t i f i c a t i o n c h a r t h a s been p u b l i s h e d xor TY V e l , a p p a r e n t l y , 
n o r i s a s p e c t r a l t y p e a v a i l a b l e . 

OBSERVATIONS. 
T h e r e a r e t h r e e s t a r s c l o s e ( w i t h i n 3 0 a r c s e e s . ) t o t h e p u b l i s h e d 
c o o r d i n a t e s of TY V e l . The b r i g h t e s t 0 1 t h e s e i s No. 899 on p l a t e 
1 5 ^ * r h , 1900 Feb. 19, i n t h e Sydney A s t r o g r a p h i c C a t a l o g u e . I t s 
p o s i t i o n i s : - t 

( 1 8 7 5 ) 0 9 h 1 4 m 2 6 s -54° 04.7 
I t s p u b l i s h e d image d i a m e t e r i s e q u i v a l e n t t o a p h o t o g r a p h i c magnitude 
ox l l . i . oydney o*99 a p p e a r e d t o be i d e n t i c a l w i t h TY V e l , but some 
u n c e r t a i n t y r e m a i n e d . 

F.M. B a t e s o n K i n d l y a r r a n g e d t o h a v e p l a t e s t a k e n i n two c o l o u r s 
of t h e r e g i o n 0 1 TY V e l a t Mt. John U n i v e r s i t y O b s e r v a t o r y . T h e s e 
p l a t e s showed t h a t t h e b r i g h t e s t s t a r h a s t h e c o l o u r i n d i c a t i v e of 
s p e c t r a l t y p e B 5 . The o t h e r two a r e r e d . The v i s u a l m a g n i t u d e s 
were e s t i m a t e d t o be 1 2 . 0 , 12.4 w i t h t h e t h i r d s l i g h t l y f a i n t e r K2)» 
1 h ave p r e p a r e d a t i n d e r c h a r t ( F i g . 1) by combined p i o j r o f CoJJ, 
CPD and Sydney A . G . A l i s t of c o m p a r i s o n s t a r s , most o f w h i c h have 
V m agnitudes t a K e n from t h e UBV C a t a l o g u e by N i c o l e t 1 3 ) i was u s e d 
to make e s t i m a t e s of Sydney 899 = TY V e l on 1976 Dec. 31 and 1981 
March 1, 3 & 6 - ( T a b l e 1 ) . 

N i c h o l a s R. Lomb, Sydney O b s e r v a t o r y , k i n d l y a g r e e d t o r e e x a m i n e 
wood's p l a t e s , p l u s some o t h e r s , t o c h e c k t h e i d e n t i t y of TY V e l , 
and t o d e t e r m i n e w h e t h e r any of t h e s t a r s n e a r T¥ V e l have v a r i e d 
s i g n i f i c a n t l y . 

R E S U L T S . 

My v i s u a l o b s e r v a t i o n s of Ti* V e l a r e a l l i n c l o s e agreement, 
y i e l d i n g a mean magnitude of 11.3v. 



39. 

N.K. Lomb l o o k e d a t TY V e l on s e v e n a s t r o g r a p h i c p l a t e s and 
t h e s e were t a K e n on t h e f o l l o w i n g d a t e s : -

lo"y5 A p l . 1; 1897 J a n . b; 1900 March 5; 1901 March2<i; 
1907 Feb. I t ; 1907 A p l . 7; 1907 A p i . 9. 

The f i r s t two of t h e s e were u s e d Dy wood, and t h e p o s i t i o n ox t h e 
s t a r i s s t i l l marked. The p l a t e t a k e n on Feb, 11, 190/, was a l s o 
u s e d t>y wood, but TY V e l i s w i t h i n 1 cm ox t h e edge of t h e edge 
o f t h e p l a t e , where t h i s p l a t e i s now s e v e r e l y f a d e d , r e n d e r i n g 
t h e p l a t e u s e l e s s . On t h e p l a t e t a k e n on A p l . 1, 169?, TY V e l 
i s a l s o w i t h i n 1cm ox t h e edge of t h e p l a t e . 
U s i n g t h e s i x good p l a t e s , t h e b r i g h t n e s s of TY V e l was compared 
w i t h n e i g h b o u r i n g s t a r s . To an a c c u r a c y ox 0.) magnitude NO 
v a r i a t i o n can be s e e n . A more r e c e n t p l a t e of t h e r e g i o n , t a k e n o] 
19b / Feb. 15, was a l s o s t u d i e d . The r e l a t i v e B r i g h t n e s s e s ox TY" 
V e l , and t h o s e of i t s n e i g h b o u r s w h i c h a r e b r i g h t e r t h a n t h e p l a t e 
l i m i t , were unchanged xrom t h o s e on t h e a s t r o g r a p h i c p l a t e s . Us i n 
a l i s t o f p h o t o e l e c t r i c B m a g n i t u d e s s u p p l i e d by me, N.K. Lomb 
e s t i m a t e d t h e b r i g h t n e s s ox TY V e l on t h e l a s t p l a t e a s 

11.6 + 0.4. 

The Sydney p l a t e s show q u i t e c l e a r l y t h a t Sydney 6*99 = TY V e l . 

CONCLUSION. 

E x a m i n a t i o n or Sydney a s t r o g r a p h i c p l a t e s shows no e v i d e n c e of 
v a r i a D i i i t y 01 TY V e l or of any s t a r s i n t h e n e a r ^ r i c i n t y . T h e r e 
i s no o b v i o u s e x p l a n a t i o n a s to why TY V e l was r e p o r t e d 9-55 
1,1695 A p l . 1J and 9.6 (.1697 J a n . 6 ) . The p l a t e r e c o r d s show t h a t 
t h e s e f i g u r e s a r e i n c o r r e c t , w i t h TY V e l a p p e a r i n g t h e n , and 
a t a l l l a t e r epochs, a t about 11.5p• Lomb s u g g e s t s t h a t wood u s e d 
e r r o n e o u s magnitudes on h i s c o m p a r i s o n s t a r s . 
A C K N O W LFD GFMFNT S. 

I am i n d e b t e d t o f r a n k M. B a t e s o n , D i r e c t o r , V a r i a b l e S t a r 
S e c t i o n , K.i\ S.N. a. , xor s u p p l y i n g h e l p i u l i n i o r m a t i o n and 
o b s e r v a t i o n s ox TY V e l . I am a l s o i n d e v t e d t o N i c h o l a s R. Lomb, 
A s s i s t a n t Astronomer a t Sydney O b s e r v a t o r y , f o r k i n d l y examing 
t h e p l a t e r e c o r d s . 
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Fig. 1. Finder chart for TY Velorum and comparison stars. 

T A B L E I . 

COMFARISON" S T A R S I N T H E E I E L D O E T Y VELORUM. 

C H A R T L E T T E R , 

a 
b 
c 
d 
e 
f 

S 

HU/HOE. 
8 0 4 3 5 

80268 
80125 

299927 
2 9 9 9 3 1 

Z 

Col) V B - V 

6 . 3 3 + 1 - 4 1 
7 . 9 3 +0.01 
8 . 8 l -0.04 
9.48 +0.14 

1 0 . 5 2 +i.oa 
• 54°2710 

•54 2 7 1 3 

R E M A R K S 

E y e e s t i m a t e tn^ 1 0 . 7 

E y e e s t i m a t e m 1 1 . 2 



4 1 . 
REPORT OV SECTION î OR YEaR ENDED 1981 SEPT 5M5KR 5 0 . 

OB S ERVATI0N3. The f o l l o w i n g v i s u a l o b s e r v a t i o n s U P to 
1981 August 31 have been r e c e i v e d s i n c e the 
l a s t r e p o r t . 

OBSERVER No. of J T A R S OB iSRV 3R Ho. of STARS 
OBS. 

ADOOCK, B . 8 LOADER, B 66 10 
BALDWIN, A . 105 17 LUMLEY, .ti • 58 19 
B E G G , D . 10 MARINO, B . 2403 111 
B.u ANE * D. 86* 13 HA33SY, A . 1 1 
30DEN3TEIN,J. 31 * 10 M E N Z I . 3 S , B . 1129 4 3 
BROWN, I T . 722 64 H U R R A Y , A • 142 31 
BRYANT, K. 64 9 MOREL, H . 23 8 
BURKE, ~D 10 1 HcDONALD , D. 75 13 
CAMPOS, r 

• • 
i a 5 * 4 5 McDONALD, D. S . 55 19 

CRAGG, rn x • 1264- 4 1 4 McNAMARA, G . 388 36 
CRISP, R. 97 19 O'lOSSS, T 

u • 30 12 
D0D30N, A. 2 1 8 60 QRCHI3T0N, 1 1 
EMERSON, R. 195 12 0V.CRB2EK, D. 4409* 276 
FISHER, D. 2225 *̂ 9 PARK, J . 196 29 
FLEET, R . 610* 52 P A G A N O , L. 1 0 1 0 
C I L L E R , R . 368 50 PR033ER, G. 37* 31 
GOLTZ, 188 9 4 R0.VE, G . 676 56 
HARRIES-HARRI3 ,3729 75 SAUNDERS, S. 740 55 TTOVELL, S . 1433 278 S t . GEORGE , J . 212 s 
I I A Y:7A R D , G . r7 5 STAB.JNO'.V, R. 96 1 0 
H E ! E J E 3 3 E Y ,D. 62 13 3TEPHANOP0UL03 G 31 1 6 
HERDMAN, G . 848 56 SHIIHCPIELD , R. 61 1 8 
H E R S , J . 340 * 43 TAYLOR, N. 1423 108 
HIGG3, N. 37 6 TREGASKIS, B . 33° . 155 
HULL, O . R . 1240 109 THOMSON, R. 79* 1 2 
HULL, O . A . 2 2 TRAYNOR, F 1 2 6 
JOKES, A . 4735 97 TUPLE, Mrs . L. 2 1 4 6 
KENT,(Mrs)K. 35 1 4 VSPIMORS, 0 . 1102 69 
K I L B E Y , P . 183 23 VILLAN, L. 37 5 KINNUNEN, J . 8 1 VINCENT, J . 1 81* 37 
KINNUNEN, £. 0 1 AALKER, #. 3 1 
K0M0R0US, M 31* 24 '.jli-jLIiiMS, 1395 120. 
L E S L I E , Mrs. A 472 15 

* = R e s u l t s a l s o communicated to A.A.V.3 ,0 . 

TOTAL OBSERVATIONS 32,224. 

This i s an i n c r e a s e of almost t e n percent over the previous 
year. E l e v e n observers each recorded over a thousand 
observations. They accounted f o r n e a r l y 74?? of the grand t o t a l . 
The l i s t i s again headed by A l b e r t Jones, who has now passed 
a t o t a l of 1 5 0 , 0 0 0 observations and on h i s way to 3 0 0 , 0 0 0 1 
Records are made to be broken but i t w i l l be a d i f f i c u l t 
t a s k f o r any observer to equal A l b e r t ' s wonderful c o n t r i ­
bution over so many y e a r s . However, no matter whether an 
observer's t o t a l been l a r g e or small h i s e f f o r t s are not only 
a p p r e c i a t e d but are extremely u s e f u l . As t h i s r e p o r t i n d i c a t e s 
the g r e a t e s t p o s s i b l e use has been made of a l l o b s e r v a t i o n s . 
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PUBLICATIONS. The f o l l o w i n g were d i s t r i b u t e d during the 
y e a r : -

MONTHLY CIRCULARS—12 i s s u e s . 
PUBLICATIONS. No. 8 ( C 8 0 ) . 
CHARTS FOR SOUTHERN VARIABLES, S e r i e s 13-
A l i m i t e d number of cop i e s of E.8.0. p r e p r i n t No. 161, 

e n t i t l e d "An A t l a s of Southern and E q u a t o r i a l Dwarf Novae" 
by N. Vogt and F.M. Bateson. 

Numerous notes on i n d i v i d u a l v a r i a b l e s , and on the work of 
the S e c t i o n , appeared i n the NEV/SLETTSR of the R.A.S.N.3. 

Every e f f o r t was made t o enlarge the space a v a i l a b l e i n 
the Monthly C i r c u l a r s f o r d e t a i l s of s p e c i a l programmes and 
f o r g e n e r a l notes of i n t e r e s t . However, the i n c r e a s e d number 
of important v a r i a b l e s under o b s e r v a t i o n acted a g a i n s t t h i s 
except i n the summer months when observing i s c u r t a i l e d due 
to Daylight Summer Time. I n c r e a s i n g the number of pages i n 
the Monthly C i r c u l a r s i s not p o s s i b l e owing to the much h e a v i e r 
p r i n t i n g and p o s t a l c o s t s t h a t would be i n v o l v e d . I t i s hoped 
to overcome t h i s p o s i t i o n by the i n t r o d u c t i o n i n 1982 of a 
S e c t i o n Newsletter to be sent to a c t i v e v i s u a l o b s e r v e r s . The 
d e t a i l s proposed f o r t h i s a d d i t i o n a l p u b l i c a t i o n w i l l be 
d i s t r i b u t e d s h o r t l y and when the f i r s t i s s u e i s mnde members 
w i l l be i n v i t e d t o submit suggestions f o r improvements. 

Another i s s u e of c h a r t s i s n e a r i n g completion and w i l l 
be a v a i l a b l e f o r d i s t r i b u t i o n e a r l y i n 1982. 

No work has been p o s s i b l e on P u b l i c a t i o n s No. 9 owing t o 
the D i r e c t o r ' s overseas v i s i t s . The backlog i n i s s u i n g of 
the PUBLICATIONS w i l l be overcome w i t h two i s s u e s i n 1982. 

The A t l a s of Dwarf Novae, r e f e r r e d t o above, has been 
submitted to Astronomy and A s t r o p h y s i c s Supplement S e r i e s . 
I f accepted f o r p u b l i c a t i o n a l i m i t e d number of r e p r i n t s w i l l 
be then a v a i l a b l e . 

There has been a steady number of r e q u e s t s f o r the 
I n s t r u c t i o n a l Manual and f o r back i s s u e s of c h a r t s . 

1981 SANTA CRUZ ./ORKSHOP ON CATACLYSMIC VARIABLES AND RELATED 
OBJECTS. 

The D i r e c t o r was f o r t u n a t e to be i n v i t e d to attend t h i s 
'.Vorkshop. I t was a most s t i m u l a t i n g and rewarding e x p e r i e n c e . 
The v i s i t to U.S.A. has a l r e a d y been the s u b j e c t of a f u l l 
report to those who provided the grants t h a t made the v i s i t 
p o s s i b l e . /hat was l e a r n t at the .Vorkshop w i l l h^ve a v e r y 
b e n e f i c a l e f f e c t on the work of the S e c t i o n . S u f f i c e i t to 
say here t h a t i t was made v e r y c l e a r a t t h i s meeting t h a t 
the v i s u a l o b s e r v a t i o n s made by our members are h i g h l y 
regarded «nd make a v e r y valuable " d d i t i o n to our knowledge of 
these v a r i a b l e s . Many re q u e s t s were made to make a d d i t i o n s 
to our observing l i s t s . The n e c e s s a r y c h a r t s are being 
prepared and w i l l be i n c l u d e d i n f u t u r e i s s u e s of the c h a r t 
s e r i e s . 

I t was a l s o p o s s i b l e d u r i n g the Workshop to have many 
d e t a i l e d d i s c u s s i o n s w ith Janet M a t t e i , D i r e c t o r , A.A.V.S.O. 
These enabled us both to enlarge and strengthen even f u r t h e r 
the c l o s e cooperation t h a t had a l r e a d y e x i s t e d between the 
two o r g a n i s a t i o n s . ".ve both f e e l t h a t our d i s c u s s i o n s w i l l 
have r e a l b e n e f i t s to both o r g a n i s a t i o n s . 
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CHARTS. I am deeply indebted to M. Morel Tor h i s v e r y hir;h 
standard of accuracy and draughtmanship i n the f i n a l 
production of c h a r t s . His work has been aided by f i e l d sketches 
or p r e l i m i n a r y c h a r t s c o n t r i b u t e d by A.P. Jones, M.V. Jones and 
B. Sumner. Photographs used for c h a r t s were k i n d l y s u p p l i e d 
by N„ Vogt, R.F. ./ebbink and A.C. Gilmore, Mt. John U n i v e r s i t y 
Observatory. Others came from those made f o r me s e v e r a l y e a r s 
ago by the l a t e G. Van Biesbroeck. I t was p o s s i b l e to 
provide sequences of V magnitudes on many c h a r t s thanks to the 
three c o l o u r sequences provided by N. Vogt and R.F. V/ebbink. 
The D i r e c t o r , Sydney Observatory, k i n d l y made a v a i l a b l e 
data from the Sydney a s t r o g r a p h i c p l a t e s . J.A. Mattei 
k i n d l y permitted us to copy some of the A.A.V.3.0. c h a r t s . 

PROGRAMMES. Summarised below are some of the work t h a t has 
been done during the y e a r . This i s by no means a l l , but I have 
no d e s i r e to make t h i s r e p o r t too long and boring e s p e c i a l l y 
as many of the d e t a i l s have a l r e a d y appeared i n e i t h e r the 
Monthly C i r c u l a r s or i n the S o c i e t y ' s N e w s l e t t e r . 

CATACLYSMIC VARIABLES. Throughout the year members have 
c o n s i s t e n t l y monitored a l l the southern dwarf novae b r i g h t e r 
than 14.0 at maximum. The S e c t i o n took p a r t i n s e v e r a l 
s p e c i a l cooperative programmes i n order to provide d e t a i l s 
of the o p t i c a l behaviour of many dwarf novae to supplement 
s p e c t r o s c o p i c , X-ray and other o b s e r v a t i o n s from s a t e l l i t e s . 
V i s u a l observations are e s s e n t i a l f o r these programmes as 
they provide the b e s t , and only s a t i s f a c t o r y , way of g i v i n g 
prompt n o t i f i c a t i o n of o u t b u r s t s . 
'.Ve have a l s o provided l i g h t curves and d e t a i l e d l i s t s of the 
observations of many dwarf novae to many astronomers and t o 
a number of Ph.D. students f o r t h e i r papers. 

Our own papers on p a r t i c u l a r dwarf novae have proved most 
u s e f u l to astronomers since these enable them to s e l e c t 
those s t a r s t h a t are l i k e l y to repay c l o s e r a t t e n t i o n with 
more advanced techniques. That i s i l l u s t r a t e d by the use 
made of the r e s u l t s on TY Men which has now been shown to 
l i e w i t h i n the w e l l known p e r i o d gap of 2 to 3 hours. 

Novae d i s c o v e r e d during the year have been w e l l observed, 
e s p e c i a l l y Nova CrA 1981. Recurrent novae have been w e l l 
monitored but no out b u r s t s d e t e c t e d . 

SYMBIOTIC VARIABLES. Our obser v a t i o n s are being a n a l i s e d 
by a computer programme a t the U n i v e r s o t y of I l l i n o i s . 

R CrB VARIABLES. The b e t t e r know s t a r s of t h i s t y p e — D Y Cen; 
U7/ Cen; S Aps and RY S g r — h a v e been c l o s e l y monitored by 
most ob s e r v e r s . The remaining R CrB s t a r s have a l s o been w e l l 
observed by a few members and e s p e c i a l l y by A.F. Jones. 
Prompt n o t i f i c a t i o n has been given i n the monthly c i r c u l a r s 
when s t a r s have faded to a deep minimum. David K i l k e n n y has 
used our observations i n i n v e s t i g a t i o n s i n t o the pe r i o d s of 
the short term p u l s a t i o n s of these s t a r s . The o b j e c t of 
h i s computer programme i s to see whether the p u l s a t i o n p e r i o d s 
over decades decrease w i t h time as theory d i c t a t e s . 

RAPID IRREGULAR VARIABLES. There were many r e q u e s t s f o r l i s t s 
of both our publ i s h e d and! unpublished o b s e r v a t i o n s . S e v e r a l 
of these s t a r s have m u l t i p l e periods which have been i n v e s t i ­
gated, w h i l s t other r e s e a r c h e s have used the observations 
f o r checking on the long term v a r i a t i o n s . 
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M I R A VARIABLES. A large number of Mira v a r i a b l e s have been 
kept under o b s e r v a t i o n . Copies of the o b s e r v a t i o n s are used 
by the A.A,V.3.0. i n t h e i r p r e d i c t i o n s and l i g h t c u r v e s . T h i s 
mutual cooperation permits one c e n t r e to be r e s p o n s i b l e f o r t h i s 
data i n s t e a d of both o r g a n i s a t i o n s t r y i n g to do the same work. 

FUTURE PROGRAMMES. The e v e r i n c r e a s i n g demands f o r our r e s u l t s 
has thrown a heavy burden on Headquarters. To maintain a l l 
programmes and at the sane time get the data p u b l i s h e d there i s 
now an urgent need f o r a s s i s t a n c e i n v a r i o u s forms. The most 
important o b s e r v a t i o n a l need i s f o r the determination of 
sequences of comparison s t a r s i n a number of f i e l d s . Those 
with p h o t o e l e c t r i c photometers can do most u s e f u l work i n t h i s 
a r e a . 
A s s i s t a n c e w i t h the desk work i s r e n u i r e d to ( a ) produce l i g h t 
curves f o r p u b l i c a t i o n ; ( b ) Typing c o p i e s of o b s e r v a t i o n s t o 
f i l l the many req u e s t s f o r d a t a , and ( c ) preparing and typing 
data f o r s e v e r a l computer programmes. Any member who i s able 
and w i l l i n g t o a s s i s t w i th any of these programmes should 
contact J t h e D i r e c t o r . 

ACKNO.JLEDGEMENTS. Without observers there ould be no S e c t i o n . 
I t i s t h e i r c o n s i s t e n t and accurate o b s e r v a t i o n s t h a t make the 
o b s e r v a t i o n a l r e s i i l t s so much i n demand. Each and every 
observer i s s i n c e r e l y thanked f o r h i s v a l u a b l e c o n t r i b u t i o n s . 

I am deeply indebted to our Recorder, Gordon Smith, who i s 
r e s p o n s i b l e f o r the maintaining of the permanent r e c o r d s . These 
r e f l e c t h i s care and a t t e n t i o n to d e t a i l . Gordon a l s o prepares 
the l i s t s of observations exchanged w i t h the A.A.V.S.O. and B.A.A. 

My thanks are a l s o due to the l e a d e r s of the v a r i o u s l o c a l 
groups. They f o s t e r i n t e r e s t amongst t h e i r members and a l s o 
see t h a t r e p o r t s r e a c h me so r e g u l a r g l y . 

The S e c t i o n w i l l be much the poorer f o r the death of John 
tfhelan, of the U n i v e r s i t y of Cambridge, who took a great 
i n t e r e s t i n the s e c t i o n and was always ready to o f f e r advice and 
a s s i s t a n c e • 

The help and encouragement of N. Vogt of the European 
Southern Observatory has been i n v a l u a b l e . 

M . Morel has continued to maintain an extremely higfr 
standard i n the production of c h a r t s . Without h i s work i t 
would not have been p o s s i b l e to produce the c h a r t s . His work 
has been aided by the p r e l i m i n a r y data s u p p l i e d by a number of 
members. 

I a l s o have to thank J . Faulkner, L i c k Observatory, f o r the 
opportunity afforded me of attending the 1981 Santa Cruz Workshop. 

F i n a l l y I have t o thank a l l those who have supported the 
S e c t i o n by s u b s c r i p t i o n s , g r a n t s and help i n so many forms. 

1981 December 31 Frank M. Bateson 
D i r e c t o r . 


