
J~n..:iir~~vt:;R o~:~:r~~:: =:r~;n 1~~:~ roc~ rn~:s{~~:Jkr.m:$ 1 o'i ii'i.Ni:Tfi;(ii-SlAiiiii,MD-Sfi.liili{';.--:.0-lfii.EST------
~u~o••o STATIO~ U lU U.9l0 _1.0~~ 17oOU ...• ·----· ---------- .•• ----------------------------------

. ...... -~';:if~~- ~:·:· 

.Utb'~etj:'i• .,., .• ,"'.''"'·· "· .. 
ritl::tat/~bs~ii.11._to~Y 
tallb\Dtton,.2S> ;J>~c .•. 
"lh.W~Ji~~i:..-4~f~~i!]E:~~rt·,.:::.~.b·~; 1,._v-· . . » .{• ••• :~:'"'"·'·'r!,··(;·'"' ,;_,•,_,.;.oc.oS~.(i•'~'!' 

8 

7llE EARLY DAYS OF 7llE NAVAL OllSERVATOR:r 

OUr attention this month will be focW!Ied on the early days of our grOldng 
JJaerican nation when John Qtliney Adamst Tision of 11lighthouses of the 
ekiesn began to bear fruit in the 1840's. central in the rapid growth of 
American observatories is th"' u.s. Naval. Observator:r, the outcome of 
th!! urgings of chief'ly one Lieutenant James GUliss, U.S.N. An inter-
esting and_ important chapter in the history of acie.,ce v.UJ. be recap-
tured by Dr. Dnid Musto, who has studied this period in some detail. 

Dr. Musto 1s by profession a physician, but one whose orbit has 
been strongly perturbed by an absorbing interest in the history of 
science. He holds an M.A. degree in the history of science, obtained 
trom Yale lbiversity; he is a member of Commission Ro. 41 (history) of 
the International. Astronomical. tllion. He is presently a visiting 
asiJistant profes:sor of history at Johns Hopkins tbi"Tersity. 

Those of u.s who were fortunate enough to hear his paper given at 
the A.L. COimmtion in July will l.ook forward to ita sequel., and 
another entertaining description of the beginnings of American astronom;y. 
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CALEHDAR 

6zl$ p.m. Dinner lrith the speaker. Bassin's at the 
corner of 14th IJld Penneyl.nnia ATenue, N.W. Call 
Jerry Hudsonz 948-2809 to make resern.tions. 

2•••••• ·8zl$ p.m. 'lHE EARLY DAYS OF 'l'HE NAVAL OBSERVA'l'ORI 
Dr. Duid Musto~ Dept. of Commerce .Alalitor:ium. 
:tol.loved by" regular ·buainess mee~. 

J.6 •••••• 

1,8,1.5',22,29 

29····~· 

llrr )((lf'!'H ••• 

8zl.S p.m •. DISCUSSION GROUP. Dept. of commerce, Room 
2062. Topic 'Will be Tariabl.e stars; the emphasis ia 
on amateur participation iri. this interesting and highl:y 
uee.tu;J. area. Cond.ucted by Mr. Sterl.ing Anderson. 

Tel.escope making classes at Chevy Chase Collmun1 ty 
center. 7:30..10:00 p.m. 

OBSERVDfG AT niE l"IVE INUI on the grounds of the 
u.s• NaTal. Qbservatocy 8-1.0 p.Jl. with Larr;r lllite. 

1be J.eoture topic tor Aprll promises to be uteorio, 
when Dr. Henderson, Sllli.thsonian Institution-weu-
kncnm. expert 1n this area-vill. be our guest epeaker. 
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<liANGE 01' ADDRESS; 

Larry White 
8610 QUeen Elizabeth Blvd. 
Annandale, Virginia 2200.3 

l'EBRUARY APPLICATIONS J'W. MEMBERSHIP: 

~· 
David D. Engle 
6807 Rosewood Street 
Annandale, Virginia 2200.3 

J'EBRUARY LECT!IRE - GRAVl'rY WAVES 

Using a li ton altuninum cylinder suspended in vacuum, Dr. Joseph 
weber, pro£e~sor o£ Physics at Maryland University and our Jebruar,y 
speaker, hopes to detect gravitational radiation. The graVity waves 
move at the speed o£ light according to Einstein's £ormulation. The 
cylinder is elaborately isolated £rom mechanical and electrical sources 
of energy lest their signals swamp the delicate detector. (However, 
Dr. loleber mentioned that the apparatus did notice a large Caterpillar 
tractor~-driven by at midnight!) ~ this means, and by use o£ _elec- _ 
tronic tricks involving a superconducting coil,' the sensitivity was 
raised to the JohMon noise l:iJnit. 'Ihis allows gravity-wave-induced 
changes in l.ength of one part in J.o16 (J.ess than a tenth of a nucl.ear 
radius between the cylinder ends) to be detected. This seMitil'i.t;y 
was tested with an artificial gravity signal source. To date, he and 
his students have been observing about one earefllll1 screened simul• 
taneous neventll a_ month at two detectors more than a m:Ue apart. 'l'he 
origin of these signals is not known at present, al.though Dr. weber 
mentioned collapsing supernovae as a possible source. Optical con
firmations are lacking .for this. It appears that more distantly 
separated detectors wi.th stringent si.mul.taneity checks wil.l. be re
quired to rule out some unknown local source. 

Another experiment using the vibrations o£ the earth (one 
cycle per 54 min.) as a sensor is being set up. Although the earth 
intercepts much more gravitational energy, it is also much noisier 
than the aluminum cylinder. The ·small changes in gravity at the 
earthts surf'aee are detected. To date, no signals have been seen 
with this apparatus, but Dr. Weber hopes to place a ailllil.ar one on 
the moon where natural noise (earthquakes, storms, sea tides, etc.) 
would be much less. 

- James JCrebs 

(t, ~.NAVAl UO~~MVATilK1 UIHP!Fff lUNAR Ul;tUtfATION P~FOICTICIN~ 
(MPlllfll fO" "UHIHGTUN ILAf l",q~n lONr; 17.06" FOR 19~8 IOIST~NCE f~OH H""!li>W STHll"' • ·'> llllf~l 
~UNO.._P ~UTION AT UT l~,qzo lONr, T1.0~~ 

DATf TIHfiUI! •tt V D l.C. USNO S,A,O. H•r. SP PH PERCENT £tG PA CU$P U 0000~ 5~N AA liH~lriON HIN 
H H $SEC REF NO NUH60A SUNLIT !lEG ANCL DEC. A..f AZI ~lf l)fG lUNG Ul HAG 

KlR I 0 5 13 5 9 7 l?CQh 128559 8,8 KO 3 UU 19 ~? 5BN 3~• , 2o4 62 1.~ 2,5 
KAR ; r ll I 1 8 6 l~068~ 109472 8,9 FO 1 WA~ ll 109 HS S" U 206 ll~ t.~ 1-0 
MAR 2 IV 32 10 R I l0~l02 109486 9,2 GS 7 WAX ll IU US .7: 2 z•o 144 2,Q 1,0 
MAR ; 23 lh 14 6 7"S l01314 10992S 9,2 f8 D tl WAX 41 28 SON 331 l3 255 •7 48 1.1 •0.4 

::: ~ ~ ~~ ~: ~: ~ : :~~!:~ :~::;! ~:~ ~~ ~ n ~:~ :~ ~l! m 8~ ~ ~~r .;~ ~:~ =t~ 
~·· l 11 H 21 7 6 /01948 97855 9.1 ~ 20 WAX H 101 59S 5: 44 251 ·7 119 -o,l -1,8 
~AR ~ 7 5 2 J ~ l0\98~ 928al 9.) (I 20 WAX H 46 6"" 35~ 1.6 207 6l -Q,4 •1.9 

3 11 1~ r, LOZCI6 n9oc •-~ Al o 21 w .. 54 M ns '~ 1 zo9 106 -o.s -1.9 ... ... ... C 42 ]4 7 J 202506 9}251 8.7 0 28 WA~ 6~ 61 79N I> ~2 lol 76 ·1.5 -3.1 
4 ~O 8 ~ H ~ N25a8 9B~q 7,/ KQ 0 19 WA~ 65 112 SIS 6~ l z•• 127 -1.9 -3ol 

13 ~ 7 5 ~ 6 101190 1626, 9,C Al 0 ~1 WAX H 86 BIS 3~ 1>1 24t ·11 97 ·2,6 -~,] 
1 6 S8 6 6. /QHOl 7632~ 9.9 F" D 38 WAX 76 49 62N >5~ ll 281 59 ·3,2 -4,) 
l 20 ~~ 6 1> 1 /OJllH 763)6 Do6 Kl 0 38 WU 76 Ill 50S 5~ Z2 21) 122 -J.2 ·4,3 ... ... 4 l~ ]I 6 6 6 l•'l306 l6J~0 9,0 F5 0 38 WAl 16 48 biN 355 ll 20~ 58 ·3o3 -4,2 
4 n ?l S 6 6 20ll~7 76361 9,0 •s 0 38 WAX 76 62 75N lr 12 HI Jl •lo3 ·4.2 
4 ~0 3 6 o 9 l0lll5 76366 7,8· M 0 lH WAX 76 122 ~5S lC 9 291 IH •],3 -4,2 ... ... ... r to 7~ ~ 2 U 103Ul5 76725 8,5 KS D 46 WAX 86 96 705 ·~ .;1 t~z 103 •3.8 -~.2 

1\ 49 >1 ~~ ~ 9 840 /04572 17295 6oS KO D 5~ W~· 97 IH 24S H~ l"'> 1~1 •9 156 ·4.7 ·6·0 
2l Sl )4 ~ 2 8 l'-'4599 77314 8.5 RB 0 56 WAX 97 85 67~ 1L 79 1~5 -It 87 -~.7 -6,0 

I 19 S5 5 2 S 1046)~ 77346 9,3 KO 0 56 WAX 97 60 70N ~~ Hz~~ 1~ -5.~ •6o0 
1 34 J1 5 1 6 1046~3 77l51 9,<' KS 0 56 WAX 97 71 13N I~ !loll 15l 73 -5,1 ·6o0 

~A~ ? 2 ~2 6 1 1 Z0H55 17359 8,7 89 D 56 WU 97 IU 565 6;: >-9 a• 124 •5,2 -6.0 
~AR l ~S 76 6 l " 204~83 17351 8,4 f5 D 57 WAX 97 118 60S 5- !i1 2M 12C ·5,_1 ·6,0 
"AR l 26 )7 15 l 1 l04101 71396 0,7 f0 D 57 WAX 98 165 I4S 10~ 4} 174 167 ·5o4 -5,9 
~·~ B l 16 ~8 30 l ~ l04708 7HOI 9,1 G5 0 57 W~X 98 U 16" !H 41 H~ 16 •5,4 -5,9 
G~AI1NI'l OCr.UtTATION NEMAV- U¥RO~l/14TE N. llHIT LA7, • 39,20 • O.HC ... tONG, • 77,~~~ 
~AR ~ 3 " 0 5 1 A lOH25 77415 8,s R9 D S7 WAX ~8 116 63S 5~ .;.s, H3 118 •5,4 -5.9 
HAR a 4 ll 36 5 9 9 S.AA l04806 17478 7," AD 0 57 WAX 98 Ill 665 5 6 C>l 281 114 -5,6-5,9 
HAR 5 10 !3 5 4 ~ /04H8 7HH 8o9 K~ D 57 WA. 98 11 78N I~ 24 ZH 78 ·5,6 -5,8 
~A• 5 z• 49 A 6 6 204057 77521 9,1 • a sa wu 99 48 49N 351 :n z~9 49 -5.6 -s.e 
w•~ 6 1 19 5 ~ 9 204905 77563 8.0 Al o sa wA• 99 115 64S 6;: H 295 116 -5.7 •5,8 
~AR 6 46 10 6 ~ 9 10~954 J160~ lo3 KO D 59 WAX q9 125 S4S 7T ~ .l(l 126 -5,7 •5o7 
~AR 112 1 6 4 6 Z0~9Jl 176!9 7.! H D S8 WAX 99 UZ ~7S 8~ ~ J~S Ill -5,7 -Sol 
KU 1 JA )5 S 7 6 ~04971 17621 7,8 HO 0 58 WAX 99 81 UN 41 l Jr4 86 •5,1 ·5o7 
HA~ 13 2R 25 8 1 R A 206"079 18•61 0.1 AD D 65 WAX 108 36 HN 8! ~J IH ·5 H -5.4 •6,~ 
"AR 0 7 H 7 3 6 106\IC 78478 9.0 f2 0 6~ WA~ 108 52 4m l~ •a IH •12 ~8 ·5,5 •6,5 
H&R 0 7 ~ 5 l 9 106117 78~03 7.6 A2 D 66 WAX 1~8 !It 74S 13~ ~i l!l ·IZ ICU ·5,5 •6o5 
~AR ~ 16 2& 5 l 1 l0M2J 70483 8o7 H 0 66 WAX IC~ )10 75S ).l!l H 162 ICJ ·5,5 -6,5 
NAR C •z H 7 2 9 L061J6 78496 loU X2 0 66 WAX IDA 136 49S 1.2~ ., l~l IH -5.6 •6,5 
"AA n V 7 9 1 5 1.06137 18497 9,4 FO 0 66 WA~ 108 16 HN I~ ~~ l'l-2 H -~.7 -6.5 
MAR ~ I 31 J1 H 1 6 lt61•6 78,06 9o0 KO 0 66 WAX 108 178 JS 13~ >~ ;p.z 175 -5,8 -6,4 
TJUl1,.-; ocr.liiUTION NUROV·- APP~OXUIAH So ll"IT lAT.~ 3R,H + ~.ZOC>O· lONG.· ,~ •. : .. 1 
~AR I 31 18 8 9 !COR 106170 7852~ Sol AO D 6h WAX lOB Ill 68S n ~ 2Jl 
HAR I 54 10 l q A 106178 l853C 8,0 89 D 66 WA~ 109 56 5\N 3 ~~ Hl 
"AR 9 I 51 11 l 6 106180 7RSJ2 ?ol A3 ll 66 """ 109 6} SUN II •: Hl 
HAR -5-•.. .1 •• 52 0 1 5 106181 lH513 9o3 KO 66 WAX 109 109 765 58 ~~ Z't02 

~i.R 2 14 34 4 ~ 106198 78541 9.4 GO 66 WU 109 llU HS H ~J ~55 
HAR 2 52 ~9 4 6 106213 laSSl Uo9 GS 66 ~A~ 109 109 76S 48 H ZS9 
HAR l 5~ 76 4 9 !06246 78~80 7.4 AZ 67 WA~ 109 IH 545 M ~· 27C 
"AR 6 J4 50 6 1 q l0639~ 18685 3o2 B9 68 WAX II~ l4t H$ 87 U 291 
"AR 6 ~9 12 5 6 9 1035 ~OH26 78110 6.8 KO 68 WAX Ill M 14>1 27 1._ 294 
H.R 1 ?~ 17 5 7 6 2064~5 78125 9,0 KO 6A WA~ Ill 1n 79S S6 1·: ~?3 
~AR ~~ n '" 1 ~ 1 ~01398 194!3 9.0 HO 75 wu un Ill ,.s 194 •t 10~ 
MAR ~ n 4. I~ 5 4 8 Z07420 79431 8,3 ·z 75 WA~ 120 ~~~ 81S 15~ M lt-2 
HAR 10' 1·~~· \3 ~ 4 5 /OJ4qf 79406 9,) B J~ WU l2C 118 7~$ •1 n ZH 
WAR I~ ~ ~6 55 n 4 6 ~07501 7949C 8.7 G5 7~ WAX 121 185 7S IH &-; B~ 
MU 10 J 10 H b 55 ~OH3J 79511 9,) "5 16 WAX 121 14C 525 86 ... z-<.7 
MAR In 3 19 49 S 5 5 L0754l 19S20 9.~ KO J6 WA~ 121 IZ7 65S n .,.. H•l 
MAO 10 l ~0 40 5 S 7 ZOJ555 795]0 ~-~ KO 76 NAX Ill 114 BUS H ~ H3 
~AR 1r l H 0 , S 5 L~7ne 795H 9,C Kl 76 WU 121 1~4 88S H 61 2~~ 
HAR IO 6 17 52 B 8 5 2~7057 J959S 9,0 FZ 71 WAX 122 62 50N J l-1 21: 
HAR IO 6 H 51 1 H 6 1162 10767~ 79612 8,5 X2 17 WAK 122 151 42S 9$ n 2~~ 
WAR \0 1 21 26 5 8 s N7706 79620 9.0 05 71 WAX IU 1~4 89S ~q \~ u• 
"U I~ H 11 2 J5 A 5 1~1722 79643 9,\ f~ D 11 Hn 123 19~ lS B8 I~ 2~ 
GRllCNr. O~CIIC TATION NEARRV- APPRU<IKAIE So LIMIT LA!, o 18,56 • Cob5CII, lO"G. • n.•:6• 

Ill -5.8 -6.4 
s~ -S,9 -6.4 
59 -5-~ -6.4 

10, -5.9 •6,4 

134 •6,C -6.4 
10~ -6.1 -6.~ 
127 •6.2 -6,3 
137 _,_, -6.1 
76 •6,5 -6.1 

IOZ -6.S -6.1 
-; llO •5,8 -6.6 
·T 96 •5,8 -6,6 

1~9 -6.) •6.6 
176 •6,4 -6.5 
111 -6.S •6,s 
... -6.5 -6.5 
9~ •6,6 -6.5 
9S -6,6 -6,5 
53 -6.9 •6,] 

142 -6.9 -6.2 
9. -6,9 •6,2 
u~ -6.~ -6.1 

HAR IC R 0 40 5 9 9 1!69 207735 7065C 5o~ •S 0 Tl WAX ll) 124 695 H 1-2 29... IH ·6,9 -6·1 
HAll It H H 25 10 8 7 107167 79_,2 Bol, KO 0 71 WA~ Ill 48 l5" lS" 6 ?90 ]8 ·6,9 ·6.1 
~AR 11 I 16 45 5 a 9 1210 /08541 802~4 6.1 AS 0 8~ WU 132 91 75~ ll2 1J llJ 79 ·6,2 -6.4 

·:!: :: ~ ~; ~~ 1! ~ ~ :~~:~: :~m ::~ ~~ ~ :~ ~:.: ;~: :~ ~:~ l!~ ~: m ;~ :::~ :::~ 
~lR 11 ''0 0 6 9 7 A 20R69~ 80288" 8,8 KO n 85 WAX ll4 B8 69" )0 3~ zn 14 -1,~ -6,0 
NAR II J ~4 54 5 9 1 108751 BOlli 9.J KJ a5 WA< 135 125 745 69 B 2"8;: Ill -1,~ -5,8 
HA~ 12 I Sl 40 5 9 S 1391 l0951C 80809 6.7 GS 91 WAX IH Ill B4S 158 65 LJl 103 -5,9 •So8 
~AR I~ ~ 4S Q 5 9 7 H~O lU9S12 9U96 8.0 H 91 W~X H6 101 11N 6\ 63 -231 04 -6.~ •So6 
HAR 12 7 54 SZ a 9 I l0963~ 98&l8 8.3 f2 92 WAX 147 16B l6S 113 2' 212 151 -6,J -5.2 
~AR 17 J lS 15 9 9 2 l~96JB q96~~ 1.8 K~ 92 WAX Hl 6b 42N II n 260 49 ·6o6 -5,2 
~U 12 H I 6 5 9 1 l09M5 986~6 Uo~ K2 92 WAX 147 liS B95 6C 27 27! 9J -6,7 -5,2 
"AR 14 2 H ~1 I~ 9 I UOMB 118702 lo9 ~5- D 99 Wl. IJI 197 23S 2)7 •~ 12~ 115 -4,1 -3,6 
HAH I< ~ 1n 4l 5 9 9 1644 111043 IIU04 4,1 AO 0 !CO WAX IH IU llS 9U 25 25; 126 •4o9 -2,7 
MU 1' I II 11 • 9 3 1732 ZIH43 119150 7,0 KO R IOC WAN 175 301 6JN lSI 2J 1:4 279 •2ol ·2.2 
M•R 17 I 50 22 13 9 6 1971~ 213043 l5HIH 5,8 KO R 92 WAll !4e 234 31$ 2E4 I 1<.6 214 ~.z 1.4 
~AR 17 3 ~0 0' 6 J 1 l!3C96 158184 8.0 ~~~ R 92 WAN lU HS 48N II :< Jl~ ll6 ~.2 lo6 
HAR lJ ~PI ~6 9 7 3 21l!Ol 1,8190 7.1 HD R 92 WAN g7 249 46S 2H Z<o Ul 23~ r,l lol 
~AO 17 ~50 40 5 4 4 llllt) 153201 J,n G5 92 WAN 1~6 liZ 1\N ]Ll n 141 293 Col loB 
HAO 11 9 21 >1 ~ 9 5 lOOl lll2H 158269 6,8 GS 91 WAN 1~5 316 47N 3\C 31 2U 317 •Co4 2o4 
~·· lA 4 4 16 6 7 4 Zl39]2 158786 U.l K~ 84 WAN Ill 266 665 lC9 0 IZl H~ lol lol 

::: ·:~ : ~~ ~~ I; : ~ • ii!~:~ ;~~~~! ~:~ ~~ :~ ~:~ m 2 t~ 6:~ '1~ ~: i~~ ~~! ~:~ t~ 
"AR IP H HIS 5 q 5 1\4066 15~880 7.9 F2 Bl WAN Ill 299 8ZN 2~4 l! U! 283 1.3 4,0 
~·• IP 9 14 10 6 9 6 2129 l!~Cl9 158890 7.5 •e ~J WAN Ill Jll SlN 31~ l~ 19~ lll 1.2 4,0 
MAR 18 9 40 49 5 9 l ll~O~S !S88~5 9.0 Kl 8~ WA~ 131 315 65~ ~97 B ni. 3M lol 4.1 
"AR 18 In 11 >" 5 9 4 7H098 181UC 8,2 •n 82 WAN 13~ 28~ 8~S 2~6 2' u: 265 lol 4.1 
~AR '" 10 78 ~R 6 9 l l!~IO< 183~19 8o8 F8 82 WAN 130 257 51$ 2lC 2) 21! -IG t42 1.~ ~.1 

HA.O. 1 B 1~ 16 I) 
IIU 19 4 41 9 
~~~~ 19 4 •s zs 
MAq 19 5 ~ H 
IIU1q 51551 
H•~ \0 7 ~4 51 
•• R 19 " 16 ~0 
IIAAI9 ~717\ 

~AM 19 ~ 11 14 
" .. 19 lr 14 16 
~~R 19 1r l> s7 
IIAK !< " 41 lP 
""'"'c •ton 
HAR>n "29" 6 
~·~>07148~ 

.. 
" " s 9 nH 

" " 9 9 n69 .. 
" " "' " .. 

114111 !BlP24 8,~ GS 82 WAN 110 2H HS 2~6 
l!49~8 183774 8.9 GO 14 WAN 119 252 SJS 29e 
nsc~r l8l77• 9,4 xo 74 WAN 119 z"" e9s J<q 
11Hl9 10180 9.2 ~0 74 WA~ 1\9 H5 J?N a 
I!Se4C 1Dl8!l 6.7 An 10 WAN \19 346 29N Z8 
l\~C99 103867 9.4 FB Jl WAh 118 Hl 48S 265 
l!SI20 \83891 9,0 KC R n WAh 118 20J lJS 219 
ltsll3 1839CC 5.4 69 R 1J WAN Ill lll 42N 342 
l\S\62 183929 8.0 KO M 7l WAN Ill ll6 lOW 1!6 

~~~m m:~\ ~:~ g ~ ~; ~~~ ;~~ ~~: ~!!~ ~i~ 
215205181068 8,5 Al R 7l WAN 117"HS~Sl$l26 

li6W.I84118 9.,1 A ~ :~·~::: l~~.m -~~~ ~: 
g:~~~ wm t'i ~5·- R "63 WAN lOS 291 m llO 

IIAkU J7l>O S " '" " ,. 
A l16\0H.LA4771 8.1 AO R bl WAN 10~ ll3 Ssq H5 

HU ~< 1 <4 16 S 
"n>r "7S>~ s 
UR >r ~ >s s• S 
MU>n 8155216 
IIAR?r9ll1S 

... '" q 45 ~· " 

" " " " ~•• ln 9 50 21 • " " 
IIAA >C •~ 14 7 6 7 A 

I 

{l!:t: ·u:!rz';:b· ~5 -~· :: -~:~; :.g:. m '--:~e ~l.l 
l16147 IH8!l 9,0 42 R 62 WAN 104 298 JON 119 
ll~HB l8~8H 8.5 f8 R 62 WAN 104 21& lOS t~l 
l!b\65 18~828 9,Q FH ~ 62 WAN 104 281 07N 295 
ll6209 10486] 9o4 ~0 R 62 W&N 104 Ji9 48N J~ 
!16ZU 104871 B,~ KO R 62 WA" 10~ lll JON HZ 
l!UH 10489." 1,, ~0 a 62 WAN 101 llO 51" JM 
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~ 127 
~ 12° 

n 154 
25 166 
26 !6E 
Z1 UC 
23 2UC 
23 199 
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