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A BS TH 4 CT 

Results *re presented for total content at Hurobi since 

October I964» and lor Addis Ababa -¡nd uar es balaam since June 

I966. Latitude variation of total content is bein^j studied 

usin¿ three spaced receiving stations on similar longituaes; 

preliminary xesults aie preoented for the period July/August I966. 

Study of irregul1rities ha» been commenced using scintillations 

of transmissions from B.L.-B -.nd B.E.-C. and the Heights of these 

irregularities will be uetermined from trinsmissaons from 

using spaced aeruls. One of u» (A.H.Webster) has made a study 

of geometric errors in Faraday reduction. Other work includes 

the determm * tion of ionospheric paramet'xs by means of an 

ionosonde, investigations on the shape, size ¿cspeed »f irregularities, 

by a spaced aerial technique«and record of the variations of the 

earth's magnetic fíela. Future ^lans include continuation of the 

above -work, development of automatic Faraday null reading 

equipment and po-sibly the addition of one or two other stations 

for the study of the latitude variation of scintillations and 

total content. 
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1. Introduction 

The Ionospheric and geomagnetic station it Nairobi has 

been operated since the be¿innin¿ of tne l.Q.d.Y.(January,1964) 

members ot tne hy s? cs hepar tme n t, Un i r s i ty 0 o 11 e^ e Nairobi« 

The 20, 40 and 41 Mc/s transmiBoions fror., tne satellite B’£-b 

have been received and recorded on a regular basis at Nairobi 

since shortly aft^i launch in October 19 4» ’nd those from the 

satellite BL-C since Jurie lÿic. In ¿eneral, two close passes per 
day from each of these satellites ¿ive reducible records. 

Additionally, data is bein¿ col]ecttd from equipment operating 

at Addis Ababa and har-ss-Salaam. At Addis Ababa, a transistorised 

40 Kc/s receiver (loaned by Centro foicronde) and ancillary 

equipment was installed m June 19"j and is kindly operated by 

Br.F.Goum. Mr.F.Hibbard is at present recording on 41 Mc/s 

at University College, Dar es ¿Salaam and will shortly add 

facilities to record the 41 Mc/s transmission. At the moment, 

all data is sent to Nairobi for processing. The geographic 

coordinates of the thred stations are as follows: Addis Ababa, 

9.03°N, 38.420Ej Nairobi, 1.32°S, 36.80°E| Dar es Salaam, 6.51°S, 

39The geomagnetic equator at these longitudes is almost 

parallel to the geographic equator and situated at about 9*5°N - 

that is, just north of Addis Ababa. 

The research work supported by tins contract involves 

Ionospheric studies using radio transmissions from artificial 

satellites and particular emphasis is being placed on total 

electron content and scintillation studies. Total electron 

content (NO - that is, the electron density integrated from the 

ground to the satellite - is derived from the rotation of the 

plane of polarisation of the received signal as the position of 

the satellite changes. This rotation, arising from the passage 

of the radio wave through the ionosphere, results m "Faraday" 

fading of a record obtained via a linearly polarised aerial 

( Fig. 1). 





which ¿ives rise to the observed f^din^ pattern. Due to the 

geographic location of îHirobi, equation 2 is the easier 

expression to use in the evaluation of Ut, although a method 

based on equation 1 could be used. In equation 2, the constant K 

and the quantities M and are readily detert inable from magnetic 
dt 

data kindly supplied by NASA. However, two unknown quantities 

remain; namely, the requued parameter Nt and the quantity dKt 
dt 

which is related to the ^radient in total electron content along 

the line of the satellite passage. Fortunately, the influence of 

this quantity can be minimised by taking an average of on 

either side of the position where» * V« » since at this point the 

sign of the second term in equation 2 reverses while that of the 

first term remains unaltered. Complete cancellation of the term 

m dNt/dt dependa or. the above mentioned gradient remaining sensibly 

constant over the short time interval involved in the averaging 

process. 

On this basis, all reducible recerds obtained from BE-B up to 

October, 1966, have been analysed and a value for total electron 

content eerived for each case. Here, the values obtained apply 

strictly ¿o the region of the ionosphere for which the condition 

Ô » tt/, applies. This region vanes in longitude for different 

satellite patres but changes little in latitude so that the results 

apply to a narrow latitude range centred about 5*S of Nairobi. 

Fig.2 shows the values so obtained, plotted as a function of time 

of day and month of year with N and S bound passes plotted 

separately. An inventory of all recorded BE-B passes is also given 

in Appendix 1. 

The form of the diurnal variation of total electron content is 

clearly seen and some seasonal changes seem to occur, although 

these latter features are somewhat masked by the lack of resolution 

caused by the long period (approximately three months) needed to 

obtain a complete diurnal variation. This situation, anould be 

alleviated to some extent by the us# of records from BE-C, which 

will reuuce the period necessary te obtain a complete diurnal 

variation. 



IV'T’ "00rds fc,ve not besn reduced - ’ b,s„, 
.t ,s hop.à th„ ,11 oateun*,'« reoox.s ,lU be de.lt «, th 

xn the ne^r future. 

(b) -I2?tâ-°S gÇ -^mîotrcb.Çent.nt.ytth Let.tede 

Oí til'0' t0 tne 00“en0e'‘ent 0f contr.ct , number of p.ose 

'V ’ Ie00rJeÍ ’* 1),ir0b” « order to deter, 
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in dd ; , 6 00Ver’“'° °f ’ S,,yle —- '» 1 on.if 11 ci en t 
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be employed Aether wath , det.aled Knowledge of the etauctuae 

offers ;0n0eph9re 0TOI tb° bata tude r.n^e. E,et Afrac, 
of ere the Poeeab.laty of . number of et.taon. h.v.n« , i.,s. 
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subionn«.h Present three stitxonn the 
subxonoepherxc latxtuae r*n¿e of 150K tpO,, 
«„ei " t0 I2 S cm be investigated 

:::::8 m,y 1,8 9i“ ^ *- oi » .t,t,on „ ^ 

be ob^LTL?::::::::?::: vith - 
th.t the tot., . ! W tbe f9'”0-“ eectaon, provadan«; 

db tot.1 rot.taoaa an^le uc o.n be determ,ned un«ba¿uoueiy 
W can be obtained by counting the null« iy. 

77-fr- - pointa tbe tr,n:v.:.rr: :::r- 

::: zzrrd 9 pesataon ^ 

»hoi:: r :::ewi: ::1,7900 - - 9' - « 
«u«re. -it hit¿h latitude Stations this 

region does 



not appear on tiie lecora ana a methoci uein^. two frequencies is 

oomiucnly in use to determine w . However, for equator 111 

stations tnib region can te identified on most reoorus and the 

two frequency method becomes unnecessary, or even undesirable. 

It is not possible to attain absolute accuracy m the experimental 

values of U) nor in the calculated values of LSO that lar^e 

errors may be introduced near the transverse rejion because the 

quotient M/fo becomes zero at one point and infinity at another. 

To overcome this dilnculty tie measured values of o.' are beint,' 

adjusted graphically (or on a computer) to pass through the samo 

origin as M• Values of u> at any other point are then 

obtained by counting nulls from this origin. In cases when the 

transverse region cannot be identified thi- is located by usin-j 

the nearest coincidence setween the nulls on xeco ids at 40 

and 41 lic/s. In a few cases it has been necessary to cilculate 

the position of the transverse point usiay the tabulated values 

of i. together with the satellite ephemexis. 

Fijure 3 shows the latitude variation in total content ae 

computed ior the north ¿om*; pass 8799» The agreement between 

the overlapping portions of the records is very satisfactory for 

this pass and it remains to be seen to wnat extent this agreement 

is maintained for other passes. Figure 4. shows tne latitude 

variation ol total content, averaged over the reoorus from the 

three stations, for five passes. Two of these have also been 

by Mr.^.Golton, of the Hadio and Space hesearch 

establishment, Slough, England, using a full ray tracing programme 

in order to allow for refraction. The curves obtained are in good 

general agreement with thoee of Figure 4. for which only the first 

order method described above was used. Figure 5. further shows 

the total content corresponding to the transverse points of the 

stations, obtained by the method described an section (a) above, 

fer all recoras during tue period July 1st to August 2öth, 1966, 

and Appendix 11. gives an inventory of all such pas.es. 



The preliminary result., from this spaced station experiment 

do not snow a day time anomalous though in total content at tue 

magnetic equator. In s ep^ears to conflict with results obtained 

at caria by bkinner (1965) for a period of low sunspot activity. 

However, the present results are few in number ind mere study is 

required befoi e uefimte conclusions can be drawn. Certainly the 

large amount of analyste requiied cannot ce carried out by manual 

methods ana steps are being taken to reduce alt future ot ervationa, 

which are successfully recorded at all three stations, on a computer 

( c) 2cjnt¿jja_tione 

A study of the occurence of scintillations on Faraday rotation 

iecoras is now m progress using past records obtained from the 

40/41 Mc/s transmis ; 10ns of BE-B and J»E-C. Initially, this work 

is being restricted to the time of occurence of heavy scintillations 

and the uistribution in latitude of the irregularities which cause 

them. Up to the present time, only records obtained at Nairobi have 

be^n usea anu, although not yet in a form suitable for pi esentation, 

some general features are becoming apparent. In particular, the 

temperai occurence of heavy scintillation has, perhaps, the 

expected form - that is, a fairly regular appearance of this 

phenomenon between about midnight and sunrise, while records 

obtained during daylight hours are relatively free of scintillations 

There seems to be little seasonal variation in this pattern, 

although further work is required before this point becomes 

reasonably certain. Some latitude dépendance of irregularity 

occurence seems to exist, but again, further study is necessary 

before uefimte conclusions can be reached. 

In addition to the above programme, it is hoped thit in the 

near future some information on the height distribution of irregu¬ 

larities will be obtained. In principle, height determination 

is reasonably straightforward wher transmission from fast moving 

satellites are used. A layer of irregularities in electron density 

can act as a diffracting screen to the radio transmissions, 

ic^ilting in a diffraction pattern of signal strength at the ground. 



This pattern moves in tne opposite direction to tint ox' the 

satellite with a speed wd<ch is related simply to the height 

and speed ol the satellite and the irregularity height. 

A comparison of fadxn¿ records from aerials set a Ion,' the 

satellite track, and separated by a few hundred metres, le«»ds 

to an estimate of the speed of the diffraction pattern aion^ 

the £round - and hence the irregularity height - from the time 

delay between similar features appearing on both records Typical 

values here might bt a time delay of 0.1 seconds with a separation 

ol 600 metres. The equipment necessary for this experiment has 

been set up and only a few minor modifications are necessary before 

commencement. 

(d) Other Measurements 

To obtain a more complete picture of the local ionosphere 

than can be obtained by the u^.e of transmissions from beacon 

satellites alone, a vertical incidence sounder (lonosonde) is 

Operated on a regular hourly basis} additional records are 

automatically obtained from this instrument immediately 

following each recorded satellite pass. Ea«h record (lonogram) 

gives a fairly complete pictur« of the electron density profile 

up to, and including, the height of maximum ionisation. Th»s height 

ceiling limits the usefulness of the instrument if used alone, but 

when combined with the satellite observations a fairly detailed 

overall picture emerges. A diurnal plot of electron density (Km) 

at the height of maximum ionisation is shown in Fig. 6 j this is 

presented on a seasonal basis for comparison with total electron 

content It can be seen that the broad features are the 

same in each case, but significant aifierences m detail occur. 

¿hese differences indicate changes in the electron density profile. 

To return for a moment to section 2(a), the evaluation of 

total electron content depends critically on the magnetic factor h. 
The value of this factor which is inserted in the relevant 

expression depends, to some extenúen the height above ground. In 

choosing tms height, it is desirable to take into consideration 





The equipment directly relevant to lonoBpheiic studies using 

satellites is described m more detail below. 

(*) 2(3, 40 jjnd -J1 hs/s Satellite receivers it N-urobi 
4t Niircbi the 20 Mc/s tnnsmi saxons sre rtsceived on 1 simple 

dipole aerial orientated NS and situated a quarter wavelength 

above giouua. A tiatfieid balance to unbalance transformer 

is used to feed a Racal ( RA 17L ) receiver. The 40 and 

41 Mc/s transmissions are received on a common folded, dipole 

aerial at present orientated EW and situated a quarter wave¬ 

length above ground. A balun ana matching unit, constructed 

of 70 ohm coaxial cable, is used together with a 70 ohm coaxial 

feeder to a Tapetone ( TO 4# ) converter. This is cemmon to both 

frequencies which art then separated to feed two Collins 

(ft-388) receivers. 

Originally, two saparate Kelvin Hughes pen recorders were 

used with eleotrosensitive paper. These vare not very satisfactory 

for the following reasons - 

(i) the 20 Kc/s record was separated from tne 

40 and 41 Ko/s records; 

(11) Separate time markers were ne-ded on both 

records; 

(lit) there were msufliclent channels for the 

other records which are required. 

(iv) Sparking r'f the writing points could cause 

electrical interference on the receivers. 

A Sefram recorder xias been used for some months but tni« has 

given trouble witn flooding of ink, or failure to write, by tne pens. 

The system is being replaced by the six channel Sanborn 

recorder purchased under this contract together with one two channel 
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Kelvin üu^neB recoraei to ¿íive the followinjs- 

(A) Sanborn Recoraei . (Speed 2.0 iLit/sec) 

Rarkei ch ¡nr.els 

.¾ti'^al channels 

Second and minute markera 

(1) 20 L.c/a. 

(2) 40 kc/a Hi¿h amplitude 

(3) 41 I*1c/h Hijh amplitude 

(4) 40 Kc/s Low " 

(5) 40 Ko/o Distant aerial. 

(B) Kelvin Hughes two Channel Fiecoraer (speed 2 cm/seo) 

Karker channels Second and minute markers 

Signal (l) 40 I4c/s from local asnal 

(2) 40 Kc/s from distant aerial. 

The 40 and 41 iic/s outputs are recorded at high level in order 

to give very sharp nulls for ease of measurement. However, this .a 

results m loss of r'.cording of scintillations due to saturation» 

so that a second lower amplitude recording is necessary. The Sanborn 

recordings are for 15 minutes on each transit. The Elliott recorder 

is switched en foi 1 minute only near closest approach. 

A programming unit h*s been constructed for automitic 

operation of the equipment. Four pisees can be set in advance 

and minute ind second marker signals ir? supplied to the pen 

recorders. The second marks are derived from a Fubldxum 

oscillator whifh is used in connection with other equipment 

installed at the mam College site. 

The accuracy of the timing system is checked by daily 

recording of either BBC or W.lr.V. time signals. 

(h) 40 Mc/s Satellite receiver at Addis Abibj^ 

A single channel transistorised satellite receiver (tvpe 

kindly lent by Centro Micronde is being used together with a single 

channel kelvin Hughes recorder. Signals axe from a folded dipole 

1 
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with % coaxial cable balancing ^na inatch*!!^ Sacona ana Minute 

time mark, re ai ¿ t-kan from the crystal clooK. of the Coast and 

Geodetic Seismic recordtr^; equipment already installed at the 

observatory, à l.H.C. »Supervisor* timer is ustd for automatic 

operation winch ctn be programmed two d-iys check. 

( 1 ) 40/41 Mc/a equipment it Lar €¿ Salaam 

At present this equipment is mannually operated although 

a timing unit will be added. An Ameoo convertor is used with 

a dipole aerial and an Ah 88 receiver for reception on 41 Mc/s. 

Timing markers all derived from the mains with a speed of - 10 

seconde. The transverse region in these records »s fairly 

frequently difficult to identify so tint a 40 Mc/s channel is 

bein*- installed, using similar equipment. Ko suitable two 

channel pen recorder was available so thit the station is 

changing to the Photron recorder loaned to Kairobi by the 

Cambridge Research Laboratories. 

&á) Spaced Aerial Measurements at Nairobi. 

A second 40 Mc/s folded aipole aerial has been erected about 

600 meters away from the first so that the two aerials lie along 

the direction of travel a north bound BE—E pass. A battery 

operated nead amplifier <s used together with a low loss 

coaxial cable and a Tapetone ( 201 ) convertor. A third 

aerial will be installed for recording south bound passes if 

the existing system proves satisfactory. 

It was originally intenuea to use ¿0 Me /s for spiced aerial 

work but heavy interference from a commercial station 

has made this frequency useless for much of the time. Because 

of receiver Shortage it is, at present, necessary to use the Racal 

receiver, normally required for ¿0 Mc/s, for the second aerial. 

This is a handicap since the ¿0 Mc/s record is most useful for 

Faraday analysis during the slow fading at night* this is also 

the time when scintiil itions are most common. 
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(k) A 16dl; broidtiicie dxpole arrins been construotea to 

rotate at one revolution per minute for recorumú- tr-msiniusions 

on 136 Mc/s irom Eirly Bird# Again shortage oT receivers 

nececsi11 tes using the Racal receiver together with the 

Tapetore ( ¿02 ) converter. Because of tee poor signal/ 

noice ratio a pmse switch hts been constructed but tnere has 

not been opportunity to test this equipment. 

(l) The labour involved in ¡measuring Faraday nulls is 

considerable and an attempt is being made to construct apparatus 

to reduce many records automatically. 

It is proposed to record the signal on a tipe recorder as 

well as on a pen recorder. If the pen record is fr-e from 

heavy scintillations and interference the tape recording will 

be used, <n conjunction with a digital counter mu high speed 

P'per punch, to produce a digital record of the times bt tween 

adjacent nulls. 
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IV FutUT& Finns 

(a) Tot l E1 ectnt; Content 

Routine tot>l content me^suremontB will be continue^, 

using the four clo.o p ^seo per my a'-iil-ible from sat-llites 

bi^-B md BE-C, with i view to d termn-ng the oh-mges c^u^ed 

by increasing sunspot ictivity. dome evidence of in inert ase 

in Ciiximum to til content with this ict-vity is given by Fig. 2., 

ind it is hoped to continue this until it least cannot maximum. 

Should a suitably pi c-d synchronous sitell^te be ivaii ble in 

the future, attempts will be unae to obtain < detailed picture 

of the diurnal van tion of total electron content. 

(b) Latitude Vn i ation of lotil Ilectron Content 

This experiment is now beyona the initial stjges and 

it ts proposed th^t some priority be given to the project, 

it le «st until i moi 1 complete picture is obt tinea. Once 

this stage is reicued the position will be re—aeseuseu and 

the possibility (and desirability) of quiping a fourth station 

at Asmira, Ethiopia (l^° 20' K j8° E), investiga tea* 

(o'1 Irreg^l an ta es 

•\ study of irregulariti. s, by way of th* r*-sultant 

scintillation fadin^, h's now b^en atirtcu th the obj- ct of 

determining: 

(a) then height and lateral distribution, 

(b) the frequency of occurrence 

(c) the mechanism of formation. 

Initi 1 studies are limited to lecords obtained from 

BE-B ma BE-G at Mnrobi but this will 1-t .r be extended to include 
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tne reooriB iroD \ddiB 4oaba ind D-ir es Sala-nn. If desirable, 

Height üieasurin^ equipment may be added at these station^. As for 

total electron oontent, a sa.i tatiy plíotd syncmonoua satellite woulu. 

be most useful m tm s project. Wnen sufficient results are obtained, 

cue possibility of oorxelat*n0 theue uith the results obtained from 

the ground basea experiment will be looked -nto. is mentioned 

previously, this latter experiment will give inform ition on the size 

and movement of the irregularities 



references 

TOTALCONTENT 

au-iMt, A.*., WEBSTER, A.R., KELLERER, R.F., MI ALL P E 
N«ture, Vol, 206. pr. 920-921, K^ igef. ” 

SKIIWEB, Proo. S.oond Intern, t10n»I Sjnnposiw, on 
Sqiiatcrial Aeronomy, I965 pp. I58-I6I, 

HUNTER, A.N., WEBSTER, 4.R., pP00. Second International 
ympoeiun 0n Equatorial Aeronomy, I905 pp. I52-I57 

HUNTEB^A^^WEBSTE«, A.h., Annales ae Géophysique, 1966# 

GENERAL NAIROBI IONOSPHERIC 

KELLEHEB, R.F., Proo. Second Intern,t,onaI Synposiu» on 
Equatorial Aeronomj, 1965 pp. ¿42-244. 0" 

EELLEH-r, r.f., Loo. o.i.t. pp. 272-275. 

KELLERER, R.F., Ml ALL, P.E., Loo. o.i.t. pp. 283-284. 

BUMPER, A.N., OSBOeNE, B.0., Loo. o.i.t. pp. 399-406. 

CONFERENCES ATTF.hDRU 

WEBSTER, A.R#, Lisbon Conference - Mirch, 1964 

“’ÄÄt: "F-’srîîtl —« - 
HUMTiJi, A.E., Boston Conference - October, 1965 

Jo1« stellite Studie 
Group Conference - October, I966. 



± 



* 









mm 

'T 
I ¥ 

I 
» 

■ 

‘*3 





- ff m 



...... 

\ 

te P^as no. Time L.I. Content x 10 ,-17 

Oct. 19^4 ¿8 ¿47 K 
¿8 ¿54 S 
¿9 261 H 

¿67 & 
30 ¿75 ï 
¿0 261 £ 
31 ¿08 It 
31 295 8 

04.53 
17.55 
05.20 
1:. 41 
05.47 
17.05 
05.30 
17.3' 

2.48 

3.00 
3.12 
¿.46 

2.9O 

Nov. 1964 1 302 
1 308 S 14.18 
2 316 
2 322 S 16.46 
3 329 
3 336 3 17.13 
4 343 
4 349 
5 357 
5 363 8 16.23 
6 377 l4 16.51 
7 390 3 15.33 
8 398 N 04.39 
8 404 3 16.01 
9 418 3 16.28 

10 431 3 I5.II 
11 445 3 15.38 
12 459 3 16.05 
13 472 3 14.48 
15 493 M 02.37 
15 500 S I5.43 
16 SO? N 03.04 
16 513 3 14.¿5 
17 5¿1 a* 03.31 
17 527 3 14.53 
19 548 N 02.41 
¿0 5 ¿ H 03.09 
20 568 3 14.30 
21 575 N 01.51 
¿1 582 3 14.57 
22 589 N 02.19 
22 595 3 13.40 
23 609 3 14.07 
¿4 £16 N 01.28 
¿4 623 3 14.35 
¿5 630 « 01.56 
¿5 636 3 13.17 
26 650 3 13.45 
27 664 3 14.1¿ 
28 667 3 12.55 
29 685 h 02.01 

3.54 

¿.42 

3.39 

3.26 
3.54 
2.46 
0.50 
4.16 
2.81 

¿.84 
3.12 
3.35 
0.41 
3.10 

C.52 
4.35 
O.51 

1-A2 
0 3 
3.23 
0 .¿2 
3.02 
3.85 
0.45 
3.00 
O.29 
2.80 
2.43 
2.79 
¿. ¿6 
0.31 



Limite 

Nov. 19¿4 

Dec. 19-4 

Jan.1965 

BE-B Bat.3_juo. Time ju. f_. Con _tfcii_t_ X 

29 691 S 
30 705 S 

1 712 N 
1 718 E 
¿ 1¿6 N 
2 732 ^ 
3 739 N 
3 746 b 
4 753 N 
4 759 S 
5 767 N 
5 773 á 
5 78O N 
8 8¿l II 

10 841 S 
n 855 s 
11 862 II 
12 868 S 
12 878 H 
13 882 S 
14 896 s 
15 909 S 
ir 923 s 
17 937 S 
18 958 N 
19 964 3 
20 978 3 
22 1005 3 
23 IOI9.3 
23 1026 N 
24 1032 S 
24 1040 N 
25 1046 3 
26 1060 3 
27 1073 3 
27 IO8I II 
28 1087 3 
28 1094 N 
29 1101 S 
20 1122 N 

1 1142 3 
1 1149 * 
2 II55 3 
2 1163 N 
3 1169 3 
3 1176 II 
4 1163 S 
4 II90 N 
5 1196 3 
5 1204 N 
6 1210 3 

13.22 
13.50 

01.10 
1¿.3¿ 
01. j3 
13.00 
00.20 
13.27 
00.48 
12.10 
01.15 
12.37 
23.58 
2.5.35 
11.24 
11.52 
25.12 
10.34 
2 3.39 
11.02 
II.29 
10.12 
10,39 
11.06 
22.54 
10.16 
10.44 
09.54 
10.21 
21.41 
O9.O4 
22.09 
O9.3I 
09.59 
98.41 
21.5® 
O9.O9 
20.28 
09.36 
21.23 

09.13 
20.33 
07.56 
21.00 
08.23 
19.43 
08.51 
20.10 
07.33 
20.38 
08.01 

2.76 
3.48 

0.27 
3.53 
0.68 
3.O9 
0.33 
2.76 
0.45 
2.84 
0.61 
2.60 
1.33 
I.07 
2.2 
2 TT 6 
0.93 
2.43 
1.3 
2740 
L*0 
I.7S 
I.52 
2.08 
1.14 
1.83 
2.47 
±2 
2.0 
r.i 
1.41 
0.87 
1.49 
1.64 
1.19 
O.92 
1.09 
1.17 

0.95 

1.16 

1.01 
I.O9 
I.25 

1.57 
0.86 



Dg te 

Jin.1965 

Feb.1965 

Bfc-B Pasa lie . '1‘iiBe L.i*. Ootitent. X 10 

6 1217 N 
7 1224 S 
7 1231 N 
8 1237 S 
8 1245 N 
9 1251 s 
9 1258 N 

10 1265 S 
10 1272 N 
11 1278 S 
11 1¿86 H 
12 I292 S 
12 1299 N 
13 1306 S 
13 1313 N 
14 1319 3 
14 1 327 ö 
15 1333 S 
15 1340 N 
16 1347 S 
16 1354 N 
17 1360 S 
17 1368.N 
18 1374 S 
18 1381 N 
19 1388 S 
19 1395 N 
20 1401 S 
20 1409 N 
21 1415 S 
21 1422 H 
22 1429 S 
22 1436 N 
23 1450 Î 

I9.2O 
08.28 
19.48 
07.11 
20.15 
07.38 
I8.58 
08.15 
19.¿5 
06.48 
19.52 
07.15 
18.35 
07.43 
19.02 
06.25 
I9.3O 
06.53 
18.12 
07.20 
18.40 
06.08 
19.07 
06.30 
17.50 
06.57 
18.17 
O5.4O 
18.44 
06.17 
17.27 
06.35 
17.54 
18.22 

I.52 
O.92 

1.10 

2.99 

2.16 
0.32 
2.86 
0.35 

0.59 
1.94 
0.33 
1.61 

2.11 
0.36 
1.83 

6 1641 N 
10 1695 N 
12 1715 S 
14 I75O N 
17 1784 S 
18 I805 N 
19 1811 S 
19 1818 N 
20 1825 S 
20 1832 N 
22 1859 K 
24 1887 N 
25 I9OO N 
26 1914 N 
27 I928 N 
28 1934 S 

16.01 
14.21 
02.10 
14.25 
02.42 
14.30 
OI.52 
13.13 
o¿. 19 
13.40 
12.50 
13.45 
12.28 
12.55 
13.24 
00.44 

1.87 
0.98 

2.58 
0.4^ 
3.20 

0J2 
3.90 
2.90 
2.70 
3.69 
3.70 
2.-31 
0.49 

17 



D^te 

ti ir. 1905 

Midnight 

Midnight 1 

^pr.1965 

BL-BFí t s i< 0 . Time Con ten t x 

1 1955 N 
1 1961 3 
¿ 1969 Ü 
3 1975 & 
3 198¿ N 
4 2002 3 
5 2010 N 

5*6 ¿016 3 
7 2037 H 
8 205I N 
8 2057 b 
9 2064 N 

* 10 ¿071 3 
10 ¿078 U 
11 209¿ N 
11 ¿098 S 
12 ¿105 K 
12 2112 3 
13 2119 N 
14 2133 K 
14 2139 3 
15 2146 K 
16 2160 N 
16 2166 S 
17 2174 K 
17 2180 S 
19 2201 N 
19 2207 S 
20 2215 K 
21 2228 K 
21 2235 3 
22 2242 H 
22 2248 S 
23 2262 S 
24 2269 N 
25 22A3 K 
26 2296 N 
26 2303 3 
27 2310 K 
28 2330 3 
29 2 337 14 
29 2 344 3 
30 2 357 S 
31 ¿365 N 

12.32 
23.53 
13.00 
00.21 
11.4¿ 
23.31 
12.38 
23.59 
11.47 
12.14 
2 3.36 
10.57 
00.Oj 
11.25 
11.52 
23.13 
10.35 
23.41 
11.02 
11.29 
22.5O 
10.12 
10.39 
¿2.00 
11.07 
22.29 
10.16 
21.38 
10.44 
09.26 
22.32 
09.54 
¿1.15 
21.42 
09.04 
09.31 
08.14 
21.20 
08.41 
20.28 
07.51 
¿0.57 
19.39 
08.46 

-Í.95 
I.52 
4.10 
1.28 
2.92 
1.24 
i.j>6 

3.10 
2.73 
1.03 
2.23 
1.27 
2.72 

. 66 
1.12 
1.95 
1.13 
2.36 
3.51 
1.10 
1.96 
1.98 
1.20 
3.08 
1.61 
2.14 
1.55 
2.28 
1.38 
2.61 
1.12 
2.01 
1.59 
1.62 
1.94 
2.25 
0.94 
1.21 
2.22 
0.73 
C.97 
2.07 
1.52 

2 2392 h 
2 2398 
3 2406 N 
4 2426 S 
5 2433 K 
5 2439 S 

07.56 
19.18 
08.23 
¿0.12 
07.3d 
I8.54 

0.75 
1.45 
0.80 
1.12 
0.61 
I.O9 



1/ i tb 

Ip ó 5 

kidjrij^ht 

kidnioht 0 

'^pr. 1965 

ñc-?' i L .,0. Cor.tont * 10 -17 

1 1955 K 
: 1961 3 
¿ 19C9 « 
3 1975 b 
3 198¿ U 
4 ¿-00¿ b 
5 2010 N 

5*6 2016 S 
7 2037 II 
P ¿051 N 
8 ¿057 S 
9 2064 K 

<fc 10 2071 3 
10 2078 N 
11 2092 N 
11 2098 S 
12 2105 II 
12 2112 3 
13 2119 II 
14 2133 h 
14 2 1 39 3 
15 2146 K 
16 2160 M 
16 2166 S 
17 2174 I¡ 
17 2180 S 
19 2201 Î) 
19 2207 S 
20 2215 i; 
21 ¿228 IJ 
21 ¿235 3 
22 2242 H 
22 2248 ¡5 
23 2262 S 
24 2269 N 
25 22Ö3 II 
26 2296 N 
26 2303 S 
27 2310 N 
28 ¿330 3 
29 2 337 U 
29 2 344 3 
30 2 357 3 
31 2 365 N 

12.32 
¿3.53 
13.00 
00.¿1 
11.4¿ 
23.31 
l¿.3c 
23.59 
11.47 
1¿. 14 
2 3.36 
10.57 
00.03 
II.25 
II.52 
23.13 
10.35 
23.41 
11.02 
11.29 
¿2.50 
10.12 
10.39 
22.00 
11.07 
22.29 
10.16 
21.38 
10.44 
09.26 
22.32 
O9.54 
21.15 
21. 
09.04 
09.31 
08.14 
21.20 
08.41 
20.28 
07.51 
20.57 
19.39 
08.46 

3.95 
I.52 
4.10 
1.28 
2.92 
1.24 
3. ^6 
¿..¿i 
3.10 
2.73 
1.J03 
2.23 
1.27 
2.72 
¿.66 
1.12 
1.95 
1.13 
2.3^ 
3.51 
1.10 
1.96 
1.98 
1.20 
3.06 
1.61 
2.14 
1.55 
2.28 
1.38 
2.61 
1.12 
2.01 
1.59 
1. 52 
1.94 
2.25 
0.94 
1.21 
2.22 
0.73 
C.97 
2.07 
1.52 

2 2392 U 
2 2 398 S 
3 2406 N 
4 2426 S 
5 2433 N 
5 2439 S 

07.56 
I9.18 
08.23 
¿0.12 
07.3¿ 
I8.54 

0.75 
1.45 
o.so 
1.12 
o.a 
1.09 



« I 

Bli-B t Oont nt * 10' ,-17 

Apr.19¿5 6 
6 
7 
8 
9 

10 
11 
13 
14 
15 
15 
16 
17 
16 
18 
19 
20 
20 
22 
23 
24 
26 
27 
30 

2447 U 
2453 S 
2467 3 
2481 S 
¿488 :j 
2506 a 
25¿1 s 
2549 3 
2562 s 
2570 1. 
257c 3 
259O 3 
2603 3 
2611 i; 
2617 3 
2631 3 
2 ^ 38 N 
2644 S 
2672 a 
2679 II 
2693 I« 
2725 a 
2740 a 
2781 s 

08.00 
19.21 
19.49 
18.31 
07.37 
19.26 
18.09 
I9.O3 
17.46 
06.52 
18.14 
18.41 
17.23 
0- .29 
17.51 
18.18 
05.39 
17.01 
17.55 
05.16 
05.44 
16.16 
1-.43 
1,..20 

O.58 
1.04 
1.95 
1.27 
0.58 
1.45 
2.11 
1.75 
2.80 
0.41 
1.29 
2.32 
2.44 
C. 18 
2.29 
3.24 
0.10 
3.13 
2.81 
0.264 

1.¾ 
1.17 

1965 1 2795 a 
5 2049 s 
6 2857 K 
6 2863 S 
7 2877 S 
8 2864 N 
0 2890 S 
9 2904 3 

10 2918 S 
11 2931 a 
12 2945 s 
13 2959 S 
14 2972 a 
14 2966 N 
15 2986 a 
16 2993 II 
16 2999 a 
17 3013 s 
18 3027 a 
19 3034 K 
19 3040 a 
20 3054 a 
21 30:8 a 
22 3075 N 
25 3122 3 
26 3136 S 
27 3150 a 
28 3157 N 

16.48 
I5.O8 
04.13 
15.35 
16.02 
03.23 
14.45 
15.12 
15.40 
14.22 
I4.5O 
I5.17 
13.60 
02.37 
14.27 
01.47 
13.09 
13.37 
14.04 
OI.24 
12.47 
13.14 
13.4¿ 
01.01 
12.01 
I2.29 
12.56 
00.16 

1.65 
1.57 
0.51 
3.25 
2.81 
0.11 
2.67 
I.«*) 
1.67 
2.92 
I.72 
3.1* 

0.41 
^.28 
0.26 
2.13 
1.81 
3.54 
0.60 
2.04 
2.52 
2.59 
0.37 
2.49 
1.52 
1.44 
0.27 



Dt te 

li ay 1965 

J une'65 

July 1965 

BE-B Pqaa Mo. Time L.T. Content x lo -17 

28 3163 S 
29 3171 U 
29 3177 S 
30 3191 S 
30 3198 H 

11.39 
00.43 
12.06 
12.34 
23.53 

1.70 
0,29 
1.32 
I.25 
0.30 

1 
2 
2 
4 
5 
9 
9 

10 
11 
12 
15 
15 
16 
17 
19 
22 
22 
23 
23 
25 
26 
26 
27 
28 
29 
30 

3218 S 
3232 S 
3239 H 
3266 N 
3273 S 
3327 S 
3335 N 
3341 S 
3355 S 
3368 S 
3417 K 
3409 S 
3423 3 
3437 S 
3464 S 
3512 N 
3505 S 
3519 3 
3526 H 
3546 S 
3560 b 
3567 N 
3573 S 
3594 K 
3608 N 
3622 N 

11.43 
12.11 
23.31 
22.41 
11.48 
10.08 
23.13 
10.35 
11.03 
O9.45 
22.27 
O9.23 
O9.5O 
10.17 
O9.27 

20.24 
O9.O5 
09.31 
20.51 
08.41 
O9.O9 
20.29 
07.51 
19.39 
20.06 
20.33 

2.31 
1.46 
0.43 
0.41 
2.02 
1.77 
1.19 
¿¿21 

1.32 
0.41 
1_.Õ6 
2.64 
1.18 

0.39 
0.97 
1.46 

1.18 
I.19 

1 3 
1.10 

1 
2 
4 
5 
6 
6 
7 
8 

12 
14 
15 
16 
17 
17 
18 
19 
20 
21 

3628 S 
3642 S 
3676 N 
3683 £ 
3696 S 
3704 K 
3710 S 
3731 N 
3786 H 
3813 N 
3827 K 
3840 N 
3854 N 
3846 S 
3867 N 
3881 N 
3895 N 
39O8 N 

07.56 
08.23 
18.53 
08.00 
06.43 
19.48 
07.10 
18.58 
19.03 
18.13 
18.40 
17.23 
17.50 
04-44 
16.33 
17.00 
17.27 
16.10 

0.93 
1.30 
0.55 
0.78 
1.76 
0.83 
O.58 
1.21 
O.72 
1.48 
I.15 
1.28 
0.73 
0.22 
O? 
1.02 
O.78 
I.27 





1)-¾ te FL-B Pt es No. xiiae L.T. Content x 

July 1965 22 
23 
24 
24 
25 
25 
26 
28 
29 
30 
31 

39 22 li 
3936 IJ 
3942 S 
3949 K 
3956 3 
3963 U 
3977 N 
4004 K 
4018 N 
4031 K 
4045 K 

16.37 
17.05 
04.26 
15.47 
04.53 
16.15 
16.42 
15.5¿ 
16.19 
15.02 
15.29 

1.02 
2.01 

0.27 
2.03 
0.78 
1.15 
I.52 
1.01 
I.I9 

Aug.1965 1 
2 
2 
3 
3 

10 
10 
11 
12 
12 
13 
14 
14 
15 
’.5 
16 
16 
17 
18 
18 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
25 
26 
26 
27 
27 

4059 N 
4065 S 
4072 N 
4079 S 
4086 N 
4182 H 
4188 S 
4195 N 
4202 S 
4209 H 
4223 N 
4229 S 
4236 N 
4243 S 
425O N 
4256 S 
4264 N 
4270 S 
4284 S 
429I N 
4305 H 
4211 3 
4313 N 
4325 S 
4 332 N 
4 338 S 
4346 M 
4352 3 
4 359 » 
4373 U 
4379 3 
438? N 
4393 S 
4400 IJ 
4407 3 
4414 N 

15.56 
03.18 
14.39 
03.45 
15.06 
14.48 
02.09 
13.31 
02.37 
13.58 
14.26 
01.47 
13.08 
02.14 
13.35 
00.57 
14.03 
Cl.24 
OI.5I 
13.13 
13.40 
01.01 
12.23 
01.28 
1¿.50 
00.11 
13.17 
00.38 
12.00 
1¿.27 
23.48 
12.54 
00.15 
11.37 
00.43 
12.04 

10“ 



Dt te 
Ai¿. 1965 

27 
29 
30 
30 
31 
31 

Sept.1965 
3 
3 
5 
5 
7 
9 
9 
9 

10 
11 
11 
12 
14 
15 
15 
16 
16 
17 
17 
19 
20 
20 
21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
26 
27 
27 
28 
29 
29 
29 
30 
30 

BE-B_Ptse No. 

4420 S 
4¿41 N 
4 ¿¿*8 S 
4¿55 N 
4^69 N 
4475 S 

4509 N 
4616 S 
4537 N 
4543 s 
4564 N 
4 56.-, S 
4591 N 
4598 S 
4606 N 
4619 N 
4625 S 
4632 N 
4666 S 
4673 N 
4680 S 
4687 N 
4693 S 
4701 N 
4707 S 
4728 N 
4742 N 
4748 S 
4762 S 
4769 N 
4775 S 
4783 N 
4789 S 
4796 N 
4803 S 
48IO N 
4816 S 
4824 N 
48 30 S 
4837 N 
¿644 S 
4851 N 
4857 S 
4865 N 
4871 S 
4878 N 
4885 S 

Time L.T. Content x 10 

23.25 
11.14 
00.20 
11.41 
12.09 
23.30 

0.32 
Î.32 
0.36 
1.07 
¿.25 
0.60 

10.02 
23.07 
IO.56 
22.17 
10.06 
21.54 
09.16 
22.22 
O9.43 
10.10 
21.32 
08.53 
21.08 
08.30 
21.35 
08.58 
20.18 
09.25 
20.45 
08.35 
09.02 
20.24 
20.00 
08.12 
19.34 
08.39 
20. Gj. 
07.22 
20.28 
07.49 
I9.II 
08.16 
19.39 
06.59 
20.06 
07.26 
18.48 
07.53 
19.16 
06.36 
19.43 

0.33 
1.39 

I.29 

0.93 
1.46 
2.48 
O.5I 
2.17 

l.fll 
2.33 

1.49 
I.25 
0.60 
0.97 
1.19 
¿.36 

1.70 
1.01 

1.23 

1.26 
0.83 
2.10 

1.60 

17 



Déte 

Oot.1965 

Nov.1965 

B£-B P^ ss No. T i n.e _ L_. T Content x_10 

3 
4 
4 
9 
5 
6 
6 
7 
7 
8 
9 

10 
10 
11 
11 
1¿ 
14 
15 
16 
17 
18 
18 
19 
19 
20 
20 
21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
29 
30 
30 
31 
31 

4926 S 
4933 N 
4939 S 
4947 N 
4953 b 
4960 N 
4967 ‘5 
4974 N 
4980 S 
4988 N 
5008 S 

5OI5 N 
5021 S 
5029 N 
5035 S 
5042 N 
5076 S 
5083 II 
5097 N 
5117 S 
5124 N 
5131 S 
5138 N 
5144 s 
5152 N 
5158 b 
5I65 N 
5179 N 
5185 S 
5193 N 
5199 s 
5209 N 
5213 b 
522O N 
5226 tí 
5240 S 
5281 S 
5288 N 
5295 s 
5302 N 
5308 S 

19.21 
06.41 
18.03 
O7.O8 
18.30 
O5.50 
18.58 
06.18 
17.40 
08.45 
18.35 
05.55 
17.18 
06.22 
17.45 
O5.O5 
17.22 
04.42 
O5.O9 
16.59 
04.19 
17.27 
04.48 
16.09 
05.14 
16.37 
03.57 
04.24 
15.47 
04.51 
16.14 
03.34 
16.41 
04.01 
15.24 
15.52 
15.39 
02.49 
15.56 
03.16 
14.34 

0.^8 
3.93 
0.03 
2.06 
0.30 
2.83 
0.42 
2.57 
0.61 
3.I8 
0.26 
3.35 

3.95 

2.61 
0.28 
O.23 
2.32 

4.12 

2.7I 

0.26 

3.47 

3.86 
5.23 
2.97 
0.53 
4.53 
0.40 
2.58 

1 5315 N 
1 5322 S 
2 5 329 N 
2 5335 b 
3 5 343 N 
3 5349 b 
4 5356 N 
4 53c3 S 
5 5370 N 
5 5376 S 

01.58 
15.06 
02.26 
13.48 
02.53 
14.16 
01.36 
14.43 
02.03 
13.25 

0.42 
3.51 
O.50 
2.52 
0.22 
2.61 
0.59 
3.88 
0.31 
3.37 





IS te Bf—B P-)Cß ¡lo. 

Dec. 19 5 
14 
14 
15 
¿0 
¿1 
¿1 
¿¿ 
22 
23 
23 
24 
24 
25 
25 
28 
29 

5909 S 
5917 K 
59¿3 b 
5999 U 
¢005 S 
6012 li 
6019 b 
602S U 
6 032 b 
6040 N 
6046 S 
6033 U 
6060 S 
6067 h 
6I06 H 
6II4 S 

Time L/T. 

08.28 
21.34 
O6.56 
20.49 
08.10 
19.31 
08.36 
19.59 
07.20 
20.26 
07.47 
I9.O9 
C6.15 
19.36 
19.13 
06.34 

Con ten t_ x 10 

0.97 

1.0? 
1.1s 
1.45 

0.71 
I.52 
0.74 
1.87 
1.12 
1.44 
2.11 
0.31 

Jan.I966 2 
6 
7 
8 
9 
9 

10 
10 
11 
12 
13 
15 
16 
17 
17 
18 
18 

19 
19 
20 
20 
21 

Vis«1966 3 
9 

10 
11 
12 
14 
15 
18 
19 
20 

6 19 b 
6231 U 
.237 b 
6258 1; 
6264 S 
6.272 K 
6278 S 
6285 IJ 
6299 N 
6313 II 
6319 3 
6354 U 
6367 N 
6374 S 
6381 N 
6387 S 
6395 U 
6401 S 
6408 II 
6415 S 
6422 N 
6436 K 

06.39 
13.05 
05.2 5 
17.14 
04.36 
17.42 
05.03 
16.24 
16.52 
17.19 
04.40 
1 .56 
I5.39 
04.45 
16.06 
03.¿7 
16.33 
03.55 
I5.I6 
04.22 
15.43 
16.11 

0.36 
2.95 
0.23 
3.59 
0.20 
2.49 
0.28 
3.54 
3.00 
3.26 
0.35 
2.93 
3.70 
O.27 
3.65 
0.66 
3.18 
0.43 
3.48 
0.73 
3.1H 
3.53 

7002 S 
7078 H 
7O9I K 
7111 b 
7119 U 
7152 3 
7160 U 
7207 s 
7214 u 
7¿34 S 

21.46 
09.38 
08.20 
20.11 
09.14 
19.48 
O8.52 
19.51 
07.11 
19.OI 

I.25 
1.12 
1.36 
1.94 
I.25 
1.60 
1.22 
3.51 
0.67 
2.01 



$*t© P^bs Ho. Time_L.T. 

iiar.l9Co ¿1 7^42 ü OÔ.O*' 
21 724Ô b I9.29 
22 7259 K 06.43 
23 72:9 - 07.K 
¿3 7275 S 18.36 
24 7263 K 07.43 
24 7269 S 19.0- 
25 729^ K 06.2' 
2 5 7 303 6 19.33 
26 7310 II 06.93 
2 7 7324 il 07.20 
2 7 7 3 30 S 18.43 
28 7337 U C6.03 

Apr.1966 1 7398 b 17.30 
2 7412 S 17.57 
3 7419 13 O5.17 
3 7426 S 18.25 
4 7433 N 05.45 
5 7453 á 17.35 
6 7460 K 04.55 

7467 S 18.02 
7 7474 N 05.22 
7 7480 3 16.45 
6 7483 B 05.49 
8 7494 S 17.12 
9 7501 K 04.3«; 

10 7515 N 04.59 
10 7521 S 16.20 
11 7529 W 05.27 
11 7535 S 16.47 
12 754¿ 13 04.O9 
12 7549 s 17.15 
13 755' H 04.37 
13 7562 3 15.57 
14 7570 h 05.04 
15 7583 13 03.47 
16 7597 13 04.14 
16 7603 b 15.36 
17 7'Il 13 04.31 
18 7624 K 16.23 
19 7638 N 03.51 
19 7644 S 15.13 
20 7651 13 02.33 
20 7658 S 15.40 
21 76(5 B 03.01 
21 7671 S 14. 
22 7679 B 03.28 
22 7685 S 14.40 
2 3 7692 IÍ 02.11 
24 7706 K 02.38 
24 7712 s 14.00 

Content x 10 

0.96 
3.12 
0.48 
O.64 
4.07 

3.4 
C. 31 
3.17 
O.42 

3.81 

2.73 
2.54 
O.25 
3.35 

2.79 
0.46 
5.57 
0.34 
4.19 
C. 39 
3.99 
0.74 
0.30 

0.77 
5.27 
0.59 
5.01 
0.53 
4.62 
0.77 
0.37 
O.25 
3.48 
O.70 
0.35 
0.37 
5.16 
0. '8 
5.93 
0.56 
3.58 
0.40 
3.69 
0.31 

3.93 



\ 

• 'à ti 6 Bi.—L i its ¿.o. Time 

Vpr.1966 ¿c 

2 j 

¿f 
27 
26 
26 
29 
29 
30 
30 

77¿0 B 
772^ 3 
7733 xi 
7740 ó 
7753 3 
7761 b 
7767 3 
7774 K 
77Ö1 3 
7738 H 
7794 3 

03.05 
X4.2? 
01.4o 
14.54 
13.3' 
02.42 
14.04 
OI.25 
14.31 
OI.52 
13.14 

•ay,I960 1 7802 K 02.19 
1 7308 S 13. 
2 7822 S 13.09 
3 7329 N 01.30 
3 7835 3 14.51 
4 7843 N 01.57 
4 7849 3 13.13 
5 7856 l¡ 00.39 
5 7863 3 13.4: 
6 7870 K 01.07 

7876 3 12.48 
7 7884 N 01.34 
7 7890 3 12.55 
8 7897 N 00.17 
8 7904 3 13.¿3 
9 7911 K 00.44 
9 7917 3 12.05 

10 7925 K 01.11 
10 7931 3 12.32 
10 7938 K 23.54 
11 7945 3 13.00 
12 7952 U 00.45 
12 7958 3 11.42 
13 7966 N 00.4Ö 
13 7972 S 1¿.10 
14 7936 b 12.37 
14 7993 B ¿3.59 
15 7999 3 II.19 
16 8013 3 11.47 
17 8027 S 12.14 
18 804O S IO.57 
19 3048 N 00.13 
19 6061 B 22.45 
20 8068 S II.5I 
20 ?075 K 23.13 
21 8081 S 10.34 
21 8O89 N 23.40 

Content X 10 -17 

4.O5 

5.20 
4.35 

3.03 

3.99 
1.02 
2.98 

0.72 
3.66 
3.02 

3.63 

5.21 
0.83 
4.42 
1.21 
4.37 
0.83 
4.30 

3.69 

2.54 
0.49 

3.84 
0.74 
3.98 
0.84 
4.21 
3.26 
C.^7 
1.30 
2.22 
2.53 
2.45 
0.86 

1.75 
0.36 
¿.83 



—--„ 

1 

Dq te 
S3 i*©. Time L.í\ 

22 
22 
¿3 
23 
24 
26 
2:: 
27 
27 
28 
28 

8095 3 
8102 K 
8109 3 
8116 N 
6122 b 
8150 S 
8157 Ii 
8163 S 
8171 N 
8177 S 
8184 ii 

11.01 
22.23 
11.26 
¿2.50 
10.i1 
11.05 
20.23 
09.48 
¿2.54 
10.15 
21.37 

June’Éô 4 
4 
6 
7 
7 

22 
24 
25 
26 
26 
27 
29 
30 

6273 b 
826O N 
C307 N 
8314 b 
8321 N 
6526 II 
6553 N 
¿567 N 
«573 b 
8580 II 
8594 li 
3621 N 
8635 ü 

0>.5 
21.18 
20.29 
09.34 
20.55 
I9.O4 
18.11 
18.36 
O5.59 

17.2? 
17.48 
16.57 
17.25 

Content z lO“1^ 

2.23 
C.86 
2.28 
I.I5 
2.13 
2.48 
1.70 
3.59 
I.09 
1.70 
0.82 

i 

- .-.-. ....-. 



NAliiCEl 

Pate 

July 1966- 1 
2 
3 
4 
5 
6 
7 
7 
B 

12 
14 
18 
19 
20 
21 
21 
24 
26 
26 
27 
28 
29 

August 1966 4 
8 
8 

13 
15 
19 
20 
20 
21 
22 
22 
25 
26 
26 
27 
28 

ir'arfb IJo. 

8649 M 
8662 li 
8676 1. 
8682 a 
869 6 a 
8717 u 
8723 ¿i 
8731 i¡ 
3744 B 
S792 3 
382 6 I, 
8881 1. 
8887 0 
8908 W 
89I5 3 
8922 li 
8963 N 
8983 £ 
8990 K 
9004 K 
9010 S 

9113 n 
9161 S 
9168 B 
9236 I, 
9264 K 
9318 K 
9338 S 
9332 B 
9352 S 
9359 N 
9365 S 
9406 S 
9414 h 
9420 ¿ 
9434 3 
9441 K 

Tii„e L, T Content x_10 

17.50 
1 .33 
I7.OC 
04.24 
C .53 
16.37 
04*02 
17.0., 
15.49 
04.35 
15.02 
15.05 
02.3a 
14.15 
03.24 
14.41 

02.12 
13.30 

01.23 

12.20 
01.10 
12.25 
11.15 
12.10 
ic. 25 
2a.15 
10.55 
22.47 
10.05 
21.¿5 
2I.O5 
10.10 
21.30 
22.00 
C9.2O 

1.54 
2.42 
i .06 
O.27 
0.24 
a.44 
0. 30 
2.05 
3.26 
0.26 
1 • j7 
1.72 
O.50 
1.83 
0.80 
0.62 
2.05 
0.67 
¿.53 
2.95 
0.42 

3.44 
.99 

2.02 
1.80 
1.25 
I.5O 

.61 
2.54 
1.68 
2. 3 
a.59 
1.96 
1.77 
1.26 
2.26 
1.54 





s 

ALI)I_S_ AB4BA 

5* te BLj-t ¿'at.s I.o. 

July, 19^6 1 
¿ 
3 
3 
4 
5 
Cj 
6 
7 
7 
6 
S 
9 
9 

10 
11 
1¿ 
13 
13 
14 
15 
15 
1C 
17 
18 
19 
19 
¿0 
¿1 
21 
22 
22 
23 
23 
24 
25 
26 
28 
29 
30 
31 

8649 ^ 
8t62 S 
96(9 b 
8676 N 
8690 
8696 S 
8703 N 
8717 K 
8723 8 
8732 N 
8737 o 
8744 N 
8751 B 
8758 l’J 
6772 b 
8785 N 
8786 I" 
8605 8 
8813 K 
8819 *3 
3833 o 
8840 K 
804 5 B 
8867 il 
8801 K 
8887 S 
8895 K 
8908 K 
8915 S 
8922 N 
«926 S 
8936 K 
8942 S 
8949 n 
8963 H 
8977 N 
8990 IJ 
9018 U 
9024 S 
9045 u 
9059 IÍ 

Avg.l9C6 1 9O65 3 
1 9072 IJ 
2 9086 N 
3 9IOO K 
4 9113 îl 
5 9127 N 
6 9133 S 
6 9141 K 
7 9154 11 

Ti rue _L. T. 

17.45 
16.29 
05.30 
16.15 
17.25 
04.40 
16.05 
16.35 
O3.5O 
I7.OO 
04.15 
15.45 
04.45 
16.10 
16.35 
15.20 
15.45 
03.05 
16.15 
03.30 
O4.OO 
15.25 
02.40 
14.35 
I5.OO 
02.15 
15.30 
14.10 
03.10 
14.40 

15.05 
02.20 
13.50 
14.15 
14.40 
13.25 
14.20 

13.30 
13.55 

Coiitent ï 

2.54 
2.73 

.107 
2.42 
2.68 

.113 
2.65 
2.27 

.O84 
2.33 

.209 
2.40 

.170 
2.83 
2.89 
3.13 
3.37 

.233 
2.63 
2.02 

.146 
2.67 

.187 
1.35 
2.66 

.191 
2.73 
2.66 

.227 
2.25 

.214 
1.95 

.227 
2.59 
2.89 
2.45 
2.81 
2.94 

.870 
2.88 
2.74 

01.15 
12.40 
13.05 
13.35 
12.15 

14.45 
00.00 
13.10 
11.55 

.445 
2.93 
2.64 
2.60 
2.69 
2.66 

.334 
2.28 
2.44 



Date 

. 19 

Bl-B rasa :.0. Tme__L. U Cont-nt X 10 -17 

6 
8 
9 

11 
11 
12 
12 
13 

9158 H 
9174 s 
9162 !* 
9209 1. 
9215 b 
9223 I- 
9229 S 
92 36 N 

12.20 

23.59 
I2.5O 
1¿.00 
2 3.15 
I2.25 
2 3.40 
11.05 

2.C2 
.258 

2.35 
2.05 

.23 
2.42 

. 428 
2.¿7 



Security Clwification_ 

(s.'un„ ^ LCONTROL DATA * «*D 
----- I ' —r.,NAT.NO y <Co*or.,. M„- 

Phjraioa DepHrtinent, 
University C,n.4e, l.,lrobl> 

I > nt^oar title 

loncapherio R^aearoh tleinj S%t«lUt*8. 

P Suamaiy "wlpor*^ ol r*,>0f, *"* »"««—«»» —»»; 

I " "UI"OW*; CLtf.i „am, Imi nam'». inliimiT 

H’antar, Arthur N, 
Wsbater, \l%n R. 

I. |«C^OWT IKCun,TV c L*..ly,c*T,ÕN‘ 
Unolaeaifi^. 

a* omoup 

1® **M«T OAT* ~ ~" 
21et November, 19^6, 

I CONTAACT oÃ^OAANT NO "*"" 
14 

8 

I h •»•OJtCT NO 

1 c 

s«*Ñ*5 I 

■ d 

po * v* 'LAaiLITV ’'OMITA TlON NOTICES- 

*<• •^•7liWOmT (A "r num*««« e.1 may .,,/¿^3—1 

i, i IMENTAdV NOTES 

U A BSTWACT 

'* !,40,',t"'N0 ACTIV,TV 
Air Force Cambridge R«0^,roh 
^bor,toriPe thro^h the European 

—of Aerom.tioe Reaearch. f0A»), 

»nd ïor'Jîîirîbiirand'Dar^elnî^ni®"1 V K,lrobl "lnce October 19<A 
nrjctel belns ol"=« •>'»• 15«. L»titude verivtion 

U In- epmed eerlele. One of ne (A g «,0^" f r’n ,B,t""lone from B.E.-B 
rfeometrio error« in Faraday reduction' Ofí*”* m‘'d® % mtuá9 of 
of ionoepheric paramot«ra by mein«1«!* 0Tther WOrk th^ determin^ts« 
Bhape, «Í3« „nd gf)fted lríe..'®^ ®f îonononde, investigation« on thi 
and record!n<f of thç variations of %erU1 ^chni-jue, 
include continuation of the above „«rk 'rth’s m,*ffnetic field. Futuri plan« 

and possibly th¿ °f ’u,t°*,'tio Faraday 
«tatiens for thr study of the i-ííí 1 'd(1ition of one or two other * 
total content. * tb* 1,titud« ^riation of scintillaUona"nd 

nn form U L/ 1 JAN «4 1473 
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KEV »OROS 

Tot-sl Kl#*ctron Contwnt, 
Fi pi liy Rots tion, 
1 rre^M-l ipi tie«, 
iicintill% tlonii, 
1 onoBiJiiPric Psninetpr», 
Lititurte Vsriitton, 
Mi^netic Obsorv^tory, 
lonOBonde, 
Kqui pinent. 

LINK * 

ROL K »T 
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»T 

LINK C 
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