
7 Comet 191�8 l. ::>wnmary of Shirs 1 Observations. 

November' .6th. 

November 7th. 

November 8th. 

November 9th. 

.... ---�-- . _,, .. . ,, 

November 10th. 

0200 

2100 

21.30 

0800 
09.30 
'1200 
2100 
2140 
2.330 

'? 

0120 
Oll-00 
0820 
1000 

1130 
1700 
1912 

�!1.30 
? 

0005 
0109 
02·18 
05.30 
0600 

0600 

06.30 
0650 
0845 
0&,.9 
1000 
1600 
·1800 
1S20 
1900 
1900 
212ll-

? 
? 

0035 
0500 
0530 
0630 

OS30 
0950 

November 11th. 00.30 
0030 
0200 
0.325 
0630 
0915 
09.30 
09.30 
11}50 

0. S. "Bmrire 10ri.sman", in Po rt Elizabeth Ho o_ds. Tail not 
le�s than 11° long (by difference of bearing of' head and end of 
ta il). 

· . 

s. S. "Or ion", in lat. 21021} 1 S. , lonr;. 1 04°29'E. Ma.g. almost 
as bright as Venus, tail not less than 10°. 

i\1. v. "Port Jackson 11, in lat. 28016 'S. , long. 99°.311- 'E. 1.18.£:;. 1. 
'l'ail exceptionally bright and long. 

1lag. 1. 2,_ tail milky-white. 
liag. = Venus. 
'rail 5°. 
Tail 6° - 7°. 
IVfag. 1 , tail 5°. 
kiag.1. ·1, tail ea 5°. On subsequent mornings ·!;ail brightened. 

daily. 
Tail ea 5°, fan-shaped. 

lvhg. 1 - 1.5, tail 15°- 20°. 
Mag. 2. 
lv1:a.t;. ·1 • 6 . 
Head remained visible in increasing tv<rilight as long as 3pica 

did ( 1. 2). 
Ivi-'l.g. almost = Venus, tail 26°. 
'fail ea. 200, ·in form of cone. 
lil'ag. = I?.ec_;ulL1s. 
Tail 4°. 
Somewhat brighter than Venus, tail greenish-white. 

if�3.2, t�il ea 14°. 
Tail 7°. 
lvias. -·1 • 5. Tail ea 4 °, "commenced 1 ° above the comet". 
Mag. between Proc,y-on(0.2) and Sclica (-1.2)? tail 22°50' 
'l'ail ea 214.0, ex�ending from head, aboLxt 2�0 np -y 
Hydrae to }; Hydrae. 
Head and tail-white. Sketch of hea.d.of comet shows it 

crescent-shaped, with cusps on side away from tail. 
1hg. -1.5. Tail soo2•. 
Tail 6°.30' . 
'l'a.il 6°. 
Mag.i. S. 
Tail not less than ·J0° (difference of bea.rine;s) 
lvfa.g. 1. 1 , tail 7°. 
Tail ea S0• 
'rail l1-·1_o. 
'rail 6° in early dawn. 
Tail 1 0°. 

'rail 6° - 7°. 
Ma.g. 0.1 or 0. 2, tail ea 6°. 
Tail 100, 1�-0 wide at end. 

Mag. 2, tail ea. 1S0• 
Tail ?P 0'. 
Mag. 3, tail ea. 14 °. 
lvfa.t;. decreasing, now 0. 9· Tail longer than yesterday, i.e. 

than S0, and mor.e frumed oL1t. 
Me.g. 1. '9. 
1hg. 2.5, tail ea 15°. 

Tail n ot less than 100 (from altitudes), pale yellowish. 
l{J.a.g. lj-. 
lv!ag. .3, colour "�JVhi te. 
l.Jag. 4. 
Mat;. abo ut same as on 10th (= 0. 9). 
Jiiag. 2, tail ·J 0°. 
}';!at;. 2. 
lvla;;. 2. 5' tail ea 15°. 
M 1 . 6, tail 20°. 



/ 
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November 12th. 

November 13th. 

November 14th. 

November 15th. 

November ·16th. 

November 18th. 

November 19th. 

November 20th. 

November 22nd. 

November 2.3rd. 

November 24.th. 

,.. 2 -

0000 Tail ea 10°. 
01:35 Jvfu.�. 1.2, tail 20°, brighter than bri8htest pad of 

Milky Viay. 
0510 lvlag • .3.5. Tail dim close to head (cf' observation at 0218 

on November 9th). . 
0600 lvfag. = Spica ( 1. 2), tail 1 00.34'. 
0604 1vJa.:_:;. almost = p Corvi ( 2. 8), tail 6°. 
06·16 MaJ:. 2. O, tail 19DOG 1• 

0735 Tail 1 0°. 
08.30 1vJag = Megrez (.3.4), tail ·10°. 
0845 Tail 27°. 
0858 Tail 5°12'· 
1 1 22 M:ag. 3, tail about 15°. 

? Tail 10°, 1° wide. 

0.350 
0530 
0600 
0655 

0720 
0&1-3 
0847 
0951 
1104-
1505 

? 

? 

04-15 
0500 
0.54-0 
1045 
11.30 

0030 
0415 
0450 

I�g. 4, tail ea 6°. 
Mar;. 3·5· 
Mag. = Spica ( 1. 2), tail 1 0°20'. 
Head brighter than on 12th, i.e. brighter than 2.8, tail 

also brighter, 8°511 long. 
Tail 20°. 
M.a.e. comparable vr.i th Spica. 
Tail ea 8°. 
Mag • .3, colour white. 
Mag. .3, tail 10°. 
Mag. 1. O, tail 15°. 
Tail ea 10°, comet less brisht than on 1Oth (when given a s  

Mat;. 3). 
Tail rather longer thru1 on 12th (when eiven as 10°) . 

Tail 10° long, ea .3° wide at end. 
Ta il 100. 
Cirrus veil over sky, mag. probably same as on 13th (.3. 5). 
Mag. 3.5, tail 8°. 
M.a.g. = f3Corvi (2.8), tail distinct for 7o, just 

discerni b le to 110. 
Tail 7° 
Tail 8°. 
Mat;. arrroxirnately = E. Corvi, not so bri:.:;ht as on il+th, 

tail ea 10°. 
·10.34 J,·Ja..z. 4, tail 5°. 

? Decreasing in brightness. 

0525 
1215 

0.300 
? 

0100 
? 

1200 
? 

Mag. 5, tail hardly visible to naked eye. 
Tail .30, very in distinct to naked eye, bright moonlight. 

' 
Mas;. 2. 5, bri3ht full moon. 
Decreased in Jilag. since 15th. 

ivfu.g. 2.4, tail 1°28'. 
Barely visible to naked eye. 

Not bright, but clearly seen with binoc ulars. 
Almost invisible to naked eye. 

? Decreased in mag. 

0900 Not visible to naked eye. 

0620 Head a nd t ail clearly visible to naked eye, thoLlgh 
brilliant moon. 

0900 Not visible to naked eye. 

120.3 Mar;. 2, tan 1°, co lour white. 

November 27th. 0119 Mag. 2, tail .3°30'. 
18.30 'l'ail 90, comet fairly bright. 

? Ma.g. .3 - 4-· 
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November 28th. 0000 l�ia.g. 4., tail ea LJ.o• 
01.,.00 J&tg. 4, tail 30· 
1805 Tail so. 

November 29th. 0050 Jv[ag. 7; tail ea j oo. ../J 
02,.-52 lviag. 4., tail 20. 

? .iviag. 3 - Lj.o 

The follovvin.r:; observations were made by one ship U. if. "ifan conver Ci ty11, , 
all at 0030, withoLtt opt i cal aid. 

November 30th. 
December 1st. 

Decembel' 2nd. 
Decem:ber 3rd 

December 5th. 

Still visible. 
Hardly discernible (seen, no details�by two other ships on this 

date ) . 
Clearly visible. 
Clearly visi ble (at 0430 3. s. 11Carlton11 r·epo rts 11Tail very dim to 

naked eye 11 ) . 
Just v isible. 

The Amer ican S.S."Onward" reports that the comet_was observed·nie;htly in 
the South Pacific Ocean from November 23rd to December 1Oth, without OL)hcal 
the br ightness and length of tail gradLlally decreasi ng un til b arely visib le. 
observations on December 11th- 14th. On December 15th, comet only visible 

aid, 
No 

with 
optical aid. 

l! 



h., ...... ' 
HerstnloncetlX.. ....................................... .. 

Communications 
s]10uld be addressed 
to Astronomer Royal. M B Please quote reference ............ .! ........... !. ...... . 
and date of this letter. 

Royal Greenwich Observatory, 

Herstmonceux Castle, 

Hailsham,Sussex. 

24th December, 1948. 
({u.J .{ 8 • I "I>' it_(,' 

Dr. G. Merton, 
The University 

Oxford. 

�VI ;I.;L.t£6' !l.o eJu/, 
Observatory, ; 

Dear Merton, 

The enclosed letter about the 
bright comet 1948C is not very 
informative, but details of 
observations can apparently be 
supplied if you think they are of 
any use. I imagine that sextant 
observations from 11th November 
onwards are not likely to be of 
much value. Will you reply to ( the letter or would you p refer me 
to do so? 

Yours sincerely, 

"�� 

I _..# 
I rn:n., a_,f,{ , 

I' . �.� ���-Q. 
/;v, s�. 

�� � t·� 19ctf' .. 
, -( _ _  _, �j r ·��tr--- f?:� F�. '-tJ:.:·:,.�.�< -, !f.J.Lt� p:;.-�-if.:� (j�#_�) 1-/(,� flifl1tC �. 31 � 

. ..,. 

I , e.._ f �-, Y "-�· 

'-A-1· �� , fl �� 
��---�M,!_ .. ). � � .-c.<�.� 

� .. . .. � e;__{, I --�--.:i.�fE'>- ._ -

't .�.£....- � 
�/', tJ.� / �� 
� . >...._ � /&4. 
i 

'\, v.. .. ..,..__ &-� ._ -� ,.�, HSJ/BAM 

\ 
\ 
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Telephuno : 

r Herstmonceux ........ ... }1.}.1 ..... . 
Communications 
should be addressed 
to Astronomer Royal. 

Please quote reference ................................... . 
and date of this letter. 

Royal Greenwich Observatory, 

Herstmonceux Castle 
Hai lsham, Sussex. 

, 

20th December, 1948. 
f\e.1.<� 2lf · I 'l · t.-t 8 

Dr. G. Merton, {nv, �. u . •  l.f [;' k.rr�n , 
The University Observatory, �l7 

Oxford. 

Dear Merton, 

The enclosed has been sent 
to me by the Director of the 
Meteorological Office. I send 
it on to you for what it is 
worth. The information about 
the position is not of much value 
but the estima te of the magnitude

' 

may be of some interest. 

Yours sincerely, 

HSJ/BJAM 

I 

n th'll sky ever 
�ations ot it with 

pe they will be o:t 
�ociety that may 
�nemi oal eontact• are �hese readings te 
erty r have takea by 
1 sa.bjeet. 

�t.15.37 N, Leu.32.32 •· 
•• I• bei ns; duly aorreoted 

I ,Comet. Da\e .10.11 • 48. 

I, ,<·.·,•'<( 

l i 117 • 7 0250.GM!. n. 10.0 � 11--, -20

-

.

-

7

--

Da

-

. -t-.-.,-1-.-,·-, 
-

. 4-8-,.-
:llevat1-�n.15.·2 Tiae. Oj,O.GMT. �� 

�he O:emet wae as bri iht as a 2_!1:<! �-��-:!iude ata� and i te 
tail was in the oppoei te direation te the San. It appears 
to rise in the·East abeut 0001.GM'Jl and beoemes invisible 
ewin& to daylight about 0'330.GM!. It 1 s at present near 

a ver� bright plranet wllieh I believe to be Ja:t�· 1./l!.tA.�v,· I 

- -- - ----·- -------- - -------- -----
. - ------· -

. / 
--·�. T- "P .......... �- ��:  

- -�----- ----
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Froms- G�I .ne Mercade. 
M•.t11Asst., 

C,� . RAF.Khartoum. 

'F•:- Ohief Meteorologieal O:f':fieer. 
HQ.RAJ'.dD/Mi·. I smailia. 

Date. 1, th Nevember,,948. 

Sir 
A1i :present a a�emet. is observable in the sky ever 

Khartoum. I have made several observations of it with 

the Meteorolog:l.oal Theedoli te. !'erllapa they will be o-t 
use to you et; yeu may knew 0:f' seme _Soeiety that may 
find them interestin&• Sinee my Astr•nemioal contact• are 
limi t•d , I am therefq,re !CDrwardin��t these readings to 
you hoping yoa will overlook the liberty r hav� takea by 
ui ting to you en a nctn Meteorological sabjeot. 

Observations at lihart••• Airfield. IAt.15.37 N, LeD.32.32 1. 
Height ef station 4.:M.s.L. 379 Me.ta••· 
Theefelite set permanently en �elarie being duly oorreoted 
:tor errors. 

llea. et a.omet. 

Azimath.11 6. 2 
:Slention. '•0 

Tail of C0met. 

Azimuth. 117.7 
ll.evati on. 10.0 

Date .10.11. 48. 

02 50. G'l4! .  

1,\f. ,' ·-''< ·. 

l-i;.� 
��3,� 

1- � 

( t.-.p .. 

. . 

� 
----------------------------------------------------------- I 

' 

Azim•th. 120.0 
J1eyatien.14. 6 

Azimuth. 120,;7 
:11evation.15.·2 

Date.11.11.·4a. 
Time. o:no.GMf. ,.._r� 

!1\e O:emet was as bri iht as a 2E.<! J!8.J.n:t!i�de ata� and 1 te 
tail was in the eppoei te direation te the S•n• It appears 
to rise in the·East abeut 0001. GMT and becemes invisible 
•win& to daylight abo•t O·�.lO.GMT. It is at � resent near 
a verli bright p+anet w:tnch I believe to be Ja]l�• ,� . ,. 

· ·· -�-- L �-tA1.A/ · 

----�--- ------�---

� ,  v� 
., ------- �::_�---=/'- �- -- �-�_--=_--_ ' _ 

---
---- -- - ------

1 
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G.I .De Mercado. 
4cting Met.Briefipg OffieJer. 
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1 �e�hone: Greenwlch 1238 
Please address. reply to 

ASTRONOMER ROYAL 
Royal Observatory, 

Greenwich, S.E.lO 

itish Scientist " 
sh Tanker Co., Ltd., 
ic House, 

I l .  

and quote reference ury Circus •. 
................ Ql2 ...... ..................................... . don. E. ( ;. 2 • 

Your reference ..... . 29th December, 194 8. C.2. 
Oth November 1948. 

/"" 

A..�� �,,.,.,.,,g 

Dr. G. Merton, 
University Observatory, 
Oxford. 

Dear Merton, 

I enclose a couple of 
comet letters, with tail details 
etc., as well as place s. 

All the best for New Year. 

Rd 'EA/VAB 

Yours 

R.d•E. Atkinso n, 
Chief Assistant. 

):.� . 

I !useful information, I beg 
,s of ohservat.ions of a � 

:on Novomber ll th near 

\z imuth 122° 
I 

, (:B) below, 
2J •f)" South 
2Js. 

av (PZ ,.J ZX) 
.) Sec Lat. �Sec Decln. 
[t triangle. 
h, 0 

. 
prle �? 42' 54" East. 
lrel) 29• 9!1" 

e 8�°F. 

,urec1 l)y cloud from time 

rately as possible with 

�ssing thr ough / Corvi . . ' --_.-.1-�� "<,- '-JV-.a. V .L .-,;- '-.J"-' t''-'V V J:. V Q..L._Y___ - ---

Ship's posi�ion at time' of Observation, 
Latitude 14 04' 18" n orth. Longitucte 42° 48' 18" East. 

Nov. 14th. 
p�sition, 

\ 

From wireless rerort from s/s Karba.gb in 
Latitude 18 03 North Longitude fW0 
distance gf . c omet from:-
SJ7 ica _18. 0 22' 
fS'COrVl 03 09' 
8 Corvi 10° 24' 

50' East, angular 



TELEPHO NES: 
3RITANNJC HouSE, CENT R AL 7422. 
3EAUFORT HousE, ,BisHOPSGATE 4371. 

TEL-EGRAMS: Ml1RINE 
IL ANO: BRITTANKOL, TELEX, LONOoi..l 

FOREIGN: 8RITTANKOL.., LONDON. 

BRITANNIC HousE. · 

FINSBURY CIRCUS, 
LoNDON, E. C.2. 

The 

Sir, 

We u.ttc:.cl1 hereNj_th a letteT _ 
which "11'8 b.rve received from the Cai:Jtain 
of th� r�.v • .  "BIHTIST: f\CD"�fll'l'IST'"! 
cont<.anlng Flfor:nat:Lon of E� serJ_es 
of abserv2ttons relptjvc to a comet 
which ·w;:::.::_: sighted whilst on p2.::;�:age 
from fmez to Pb::.Hl.:c�n. 

Ynnrs faithfully, 

FoR BRITISH TANKIZH .-c;#._ANY LTD._ 

�LAL L:c:f::� 
CHIEF MARINE SUPERINTENDENT. 



m. v. " Br1 t1sh Scientist " C/o Bri tish Tanker Co., Ltd., Britannic House , · . F insbu ry Cir cus . 
London. E. u. 2. 

20th November 1948. · 

te Royal Observatory, ·eenvnch. 
�ndon. S. E. 10. 
rs, 

9-� . tt.. '-{ tS: }. vw- A-fk..u.' rwo . IJ""JVI /-t. /. Lf'J (� �- /� � 
���� 

In the hope of being able to submit the data r>elow, �obt:; d nen met, which was first observed a.t e const el l ation Corvus. 

supply some useful informat ion, I beg from � series of ohse rvati ons of a -0130 .G.M. T. on No v embe r 11th near 

f!. 1 1th . ·ozH. Fi4m. 12s. G.M.'I'. 
Obs. Alt. 13° . 11' 30" Correctio"J - ]0' 42" True Alt. 13° 00' 48" True Azimuth 122° 
By c al cul ation, us ing formulre (a) & (B) below, Declination of the bony. 2;:)0 20' 2J •B" South Right Ascension of th e booy l3h. 02m. 2Js. 
( a) Hav PX ;: Hav Z.vSin.PZJcSin. ZX 't- Hav (PZ.-ZX) (b ) Hav P =- Hav ZX - Hav (Lat.+Decln.) Sec Lat." Sec Decln. In the "Pole, Zenith, Body" sphe rical tr i angle. 

Sh ip' s Position at time ,f Obse rv ati on , 0 Latitude 21° M' 42" 11Jorth. Longitufle 37 42' 54" East . Barometer (Aneroid 6f 46' ahove Sea�Level ) 29•9B" . Air Temper atur e 73°F. Sea Tempe rature A3°F • 
• 12th. 

No obs ervat ions clue to horlv being obscured "by cloud from time of rising, until sunrise. · 

13th. 
Angular length of tail( taken as accurately as pos sible with a sextant) 06°44' • l Ap'(J arent Magni�une of head , 3 to. 4 

. .41 . � Ta1l curvesJ sl ightly away from line pass ing through r Corv1 and .t Corvi respectively. · 

Ship's posi�io n at tiJ11e· of Observat�on,. . · Latitude 14 04' 18" nor th. Longitude 42
0 48' 18" East. 

14th. 
. From wireless report fr om s/s Karbagh in L�titude 18° 03 North Longitud e 57° distance gf. comet from:- · SJ; i c a 18 0 22' 

f5 gorv i 03 09' 
s orvi 10° 24' 

pos ition , 
50' East, an�lar 



lf)th, I 
At Ol.l5hrs. G.M.T. the following angular distances of the comet 

from ne iv]1bonring stars were obta1nlbd:-
,f Corvi ,. 0�0 31' 30" 

• 16th. 

Y' Corvi 10° 02' 00" 
St>ica 20° ·o7' 00" 

ShiV's Posit �on at time of observation, .. 
L-:ttitude 14 25' North · Longituoe

0 
49° 59' 30" East. 

Barometer 29·Q9" Air Temperature 71 F • 

At 00.52hrs G.M.T·. t.hA following angular distances were obtained:· 

-t corvi 04o 46' 00" 
� Corvi 05° 47' 00" 
X Cox vi 11° 07' 00" X 
Shi�'s position at time ot obsArvation, 
Latitude 16° 03' 30" North Longitude 54° 00' 00" Ea:st 

' Barometer 29'99" Air Temperature 74°F. 
r. 17th. 

• 18th. 

\ 

At 00.32hrs. G.M.T. the following angular distances w;ere 
obtained, 

;1 Corvi 
4' Corv i 
S Corv·i 

06° 22' 30" 
05° 55' 18" 
11° 07' 00" 

Shi-p's position at time of observation, 
Lat1tucle 18° 54' 12" North Longituse 58° 03' 00" East 
Barometer 30.00" Air Temperature 71 F. _ 

At 00.32hrs. G.M.T. the following angular distances were 
obtained, 

,1 Corvi 08° 09' 00" 
t Corvi 06° 19' 00" 
S Corvi 13° 20' 30" 
Shi�'s position at time of observation, 
Latitude 23° 03' 30" North Longituge 59° 22' 30" East 
Barometer 29. 95" Air Temperature 72 F. 

/!r.� .. · / 



. 9th . 
-

--3--

At 00,50hrs. G,M,T. the following angular distances were 

obtained, 

PCorvi 09° 58' 30" 

Y' Corvi 12° 29' 30" 

� Corvi' 07° 1?' 30" 

Shit'' s lJOSit�on o.t time of observation, 

J.,at1tude 26 22' 30" North Longitude. 55° 41' 30" 'East. 

Barometer 29. 94" Air Tem"[lerature . 75°F, 

The comet id now very faint, and further observations cannot 
� 

=· 

be made with any rea'sonable degree of accuracy 

If this comet is one which occasionally re-atJ"Pears in the heavens 

I would be intereste� to learn which one it 1s, and by whom it 

was first discovere�� 
· 

Trusting this information will be of somf use·to you, 

I remain, 

Yours faithfully, 

M� 
(Peter n. Waller) 

Second. Officer. 

�-� 
Countersigned . 

•t 
• . • . • . • . . . • • � . . . . • • . �. 1\�as ter • 

(F. L. Morrrs·) 
·-



.ul u :LAd' Da:LGJOC :il'aUIJ'Ig OOy 

55 llishopsgo:te 

The AotronODlOr Ecryal, London. E. c. �:i. 

&JEZ (Posting) 26/ll/48 

Dear Sir, 

Enclosed r:�!:etch Plo.n, sext�mt onglc�s etc of' cornet, as 

obse:l'-v-et �� tly f'rom 10/11/48 to 17/11/48; ship on passage from 

the Persian Julf to Suez. 

The comet was fiist observed at 0120 hours Got�T. on tne 

lOth Inst to the East, in position indicated on plan, magnitude "'.'la.S 

then 3, the ·tail was approx: 10 c1et,-rees in 'lencth, on'l n:ii til.�st sight 

thrm, and on subsequent mornings, as lts·bed. 

On the lG·th Ins·!; the comet 1ra.s still Yisible, but insu.fficicntly 

clec.r for iurthel� observo:bions, there beine; a bright moon ·until 

daylight. 

The e11gles snbnitted r:ere measured as accurately as possible 

w1der conditions of a clem· . JT .E.Monsoon sL-y, and I forvm.rd these 

particulars t111.w'Ging they :may br=J of some inte:rest . 

As a navigator I taJ:e great interest in such phenomenon 2Jlcl 

�' r nould be pleasm1 'l;o l8lOrT uncler uhs.t no.me· 1ihis comet ir3 kn.Olllle 

Yours fai tluully, 

Chief Officer. {lllo.r:rter liariner) 

. i 
l 
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DATE 
NOV01ilbG1 

1948 

lOth 

11t� 

12th 

13th 

M·bh 

15th 

16th 

1'7th 

TD,lE 

G.i.�r.�r 
' 

5133 

0133 

01(27 

0185 

0120 

0182 

0145 

0200 

� 

SIITP'S I.>QSN OBSERVED AI'JGLF.S BNI'\'JEll]J CO!mn' & 

Lat.N. Long.E. ' s. Virginis 8 Cor�.;· 1 Corvi 6 Corvi JJ COl'Vi 

26 ��3 52 47 12 21 ll 48 - - -

I 
26 25 56 31 13 41 - 12 56 - -

I 
23 29 58 47 15 10 10 14 - I -- -

I 
20 33 59 07 16 42 10 02 - - -

18 03 5'7 50 18 Q<') {.,JCJ - 10 24 - -

16 08 t-�z .)O 28 20 05 - - 06 34: 03 37 

lt1..: 28 49 53 21 50 - 10 18 05 57 04 49 
I 

-

12 58 �:6 00 23 36 - 10 48 - -

I 

lieno of' sextant angles measured in plotting 

Hovement of' comet, as obsel"'lcc1 by 1..mdersigned. 

I 

.i 


