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A set of 25 digItal magnetic tapes contain the better part of
five years ’ single—co mponent qu antitative geogjuagnetlc micropulsati on inform-
ation recorded at a quiet site In Southern Alberta . These tapes , derive d
from the original records , no~ exist in a standard , readable format .



THE DREP ‘QMIS’ GEOMAGNETIC

MI CROPULSATION DATA RECORDS, 1969

TO 1974 - THEIR CONTENT AND

INTERPRETATION

Foreword
Between June 1969 and October 1974 DREP recorded some salient

features of the natural micropulsation background at position 500 24’ N&rth,

1110021 West , a quiet site in Southern Alberta. The sensor was a metal—cored

solenoid oriented in the X—direction (true north). Great care was taken to

exclude unwanted noise , first through double shielding and burying the sensor ,

its calibrating circuit and connecting cable , next by treating the signal with

a low—noise chopper—amplifier of DREP design and , further, by attending the

site no more than once per week — to ensure that local activity effects be

minimized.

Refe rence 1 describes the overall plan and function of the Quanti-

ta t i ve Micropulsation In formation System (QMIS) . It also treats some examp les

of data development conducted by t his Establishment. The following descrip-
t ion , fo r the most part  excerpted from that  paper , se rves to introduce the
p resent one.

Af te r suitable ampl i f ica t ion and integration the micropulsation
signal was or iginal ly fed to eight parallel measuring c ircui ts , each covering
successively na r rowe r f requen cy ban ds , as the family of computed response
curve s in Figure 1 shows . Wi thin each of these eight channels there were ten
disc rete ampli tude—sensing levels set to increments of 4 dB plus an e leventh
leve l to indicate channel overload. Although the lowest comparator levels

d i f f ered between some of the adjacent channels , they did so in multi ples of

4 dB. Figure 2 i l l u s t r a t e s  how a typically varying signal was treated by one

of the compa rators , in this case l evel 2.  First , the signal represented by
the heavy line was full—wave rec t i f i ed , then , whenever the resulting signal
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ampli tude reached the second leve l , a gate was opened and clock pulses were

counted , to a maximum of 4000 in a one—minute lnterva l ,un t i l  the signal
aga in  f e l l  below t h i s  l e v e l .  F o l l o w i n g  the completed m in u t e , the a rray of
coun ts — one to r each leve l , a total of 88 — plus t h e  time was dumped as a

record on a l2O0—fo~ t magnet ic t ape , each of w h i c h  a c c u m u l a t e d  about 40 day s

of records.

Once per d,iv .i .‘O-iiinute set of dtagnostl c checks for noise and

calibration t o l e r a n c e  was automati cally app lied to t he  detector , the pre amp li —

tier and the OMl~ electronics , and the  test results for all eight channels

were recorded . Components beyond the detector were permitted tolerances

not exceeding one pe rcent. These calibrations remain a part of the avai l able

record , in a form to he explained later , and should he checked by the user as

the need arises.

The no tes  t o  f o l l o w  exp l a i n  how the data contained in the ori gina l

QMIS field tapes have been edited and consolidated , and def ine i n de tai l  how
to interpret them, In their present  form the cdl ted QMIS tapes come~ nce

with headings that are meaningful to the DREP operating system but contain

l ittle if any information of interest to other users.

The Organization of ‘Corrected Tapes’

Some of the original QMT S field rerords , wri tt en on l 2 0 O — f ~ ot

tapes , were Interrupted by  power failures and others have been dlt f i c u l t  to

read . This somewhat disorde red set has been replaced for practical

examination by corrected tapes that incorporate , with one exception , two f ie l d

tapes on each 2400—foot , t)—track , 800—hp! volume . The latter set is numbered

in chronolog ica l s e r i a l  order. A l t o g e t h e r , as l isted In lab le 1 , there art’

•l~ corrected tapes each containing an average of about 711 days’ records.
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TABLE I

A Reco rd of Original QMIS Field  Tapes
and the volu me to which they were copied

Field Tape Star t Stop Fina l  Star t Stop
N umbers Time * Time Tape Time Time

N umber 
_______ ________

0308 176 ,23 ,1 177 ,19 ,1 3600 176 ,23 ,1 259 ,23 ,1 +
0309 177 ,20,44 210 ,20 ,1
0345 2 10,23 ,7 213 ,3,1
0410 232,13,41 247 ,0,1
0428 247 ,1,2 260 ,0,1

042 9 260 ,2,44 296 ,2 1,1 3601 260 ,4,0 332 ,1,0
0431 296,21 ,49 332,1,1

0432 332 ,4,48 372 ,16,1 3602 332 ,6,0 35,16 ,0
0433 7,22 ,56 35 ,16 ,1

0434 35 ,21 ,62 77 ,16 ,1 1603 35 ,23 ,0 107,20 ,0
04 36 92 , 21 , 51 107 ,20 , 1

0620 107 , 21 , 12 120 ,21,1 3604 107 ,23 ,0 159 ,0,0
0621 120 ,2 1,30 159 ,0,1

0622 159,1 ,9 1Q5 ,2 1,1 3605 159 ,3,0 232 ,20 ,0 ~
0624 196 , 21 , 35 232 ,20 ,1

0625 232 ,20,50 26~~,l7 ,1 3606 232 ,2 2 ,0 308 ,0,0
0626 169,18,8 308,0,1

0627 308,1 ,7 34 1,23,1 1607 308 , 3 ,0 384 ,16 ,0
0628 344,0,26 384,16 ,1 +
0629 19,19,1 63,2 1 ,1 3608 19,22 ,0 97,23 ,1
0806 67 ,23 ,48 98 ,0,1

0807 98 ,1 ,27 138 ,17 ,1 3609 99,3,0 174 ,17 ,0 ~
0664 139,5,19 174 ,17 ,1

0920 174,19 ,1 195,10 ,1 11.10 1 714, 20 ,() ~~~~~~~~
0921 20 1,17 ,59 244,16 ,1

0922 244 ,18 ,27 286,17 ,1 1611 :~44 ,20 ,0 127,16 ,0
0921 286,19,11 327 ,16,1

*Fhe three sectio ns , sepa rated by commas , that  specif y
t ime  are days of the year  (wh i ch d i d exceed 36 5 as wi l l
be explained) , hours of the day , 0 to 2 1 , and minutes .  A
zero minu te  i nd i ca t e s  a completed hour and a one s ign i f i es
the end of the f i rst minute  fo l l owing  the noted hour .
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0924 127 , 19 , 14 l6~~, 2 I  , 1 1612 117 ,20,1 46,15 ,1
0925 5,19 ,38 46,16 ,1

0926 46,17 ,15 84 , lh , 1 161 46,18 ,0 lI. , 15 ,0
0927 84,16,25 124 ,15 ,1

0928 124 , 16 ,6 159 , It. , I 3614 124 ,18 ,0 200,15 ,0
0929 159 ,17 ,29 200,11 1 ,1

1076 20 1 ,15 ,22 2 18,16 , 1 1615 200, 17 ,0 2 I t . , 111 ,0 ‘~~

1077 2 18,16,2 7 2 77 , 16 , I

1078 27 6,19 ,0 3 14 ,16 ,1 1616 276 ,2 l ,() 150,16 ,0
107 9 11 5,17 ,15 151 ,16 ,1

1080 150 ,17 ,14 391 ,16 ,1 lt .17 150, 19 ,0 6, lh ,0
108 1 2 5,17 ,28 66,16 ,1

1082 66 ,17 ,351 07 ,16 ,1 1618 66,19 ,0 149,15 ,0
1083 107 ,17 ,46 149 ,15 ,1

1084 149 ,16 ,16 191 ,15 ,1 1619 149 ,18,0 104 ,14 ,0
1085 l~~I ,l6 ,57 204 ,14 ,1

—4

1086 .107,8,1 24 1 ,14 ,1 362(1 205 ,10 ,0 277 ,15 ,0
1087 241,15 ,1 1 277 ,15 ,1

1088 277 ,17 ,9 118,16 ,1 36 2 1 277 ,19 ,0 151,16,0
1089 318 ,18 ,27 151 ,16 ,1

1110 35 1,18,11 394 ,1t~,l 1622 161 ,20,0 65,15 ,0 $
1 1 1 1  29,17 ,25 65 ,15 ,1

1112 65 ,16 ,6 107 ,16 ,1 36 11 65,18 ,0 142 ,16 ,0 ~1 1 1 3  107 ,20 ,1 141,16 ,1

1114 142 ,15 ,40 184 ,15 ,1 1624 142 ,17 ,0 225 ,15 ,0
1115 184 ,16 ,26 225 ,15 ,1

111 6 22 5,15 ,16 262 ,14 ,1 162 6 225 ,17 ,0 2Q 6,11 ,0
1117 262 ,15 ,12 296,11 ,1 $



Tape Fo rmat

The p r inc i pal  uni t  of tape organizat ion is  the block , each of

which w i t h  the exception s for  cal ibrat ions consists  of one f u l l  hour of da ta ,
10920 bytes in length. Onl y those hours during which no interruption s occurred

have been included. Within the block , the shortest time resolut ion is the

minute, known as a reco rd , containing 91 elements of two bytes each. The

first three elements , wr itt en in packed dec imal fo r mat , I dentify Universal

Time by day , hour and minute , a note on which seems appropriate .
However conventiona l their expression may seem , the designation

of dates and times deserves exp lanation . Pays of the year are numbered con-

secutively commencing w i t h  1 January , but  the f i r s t  hour in the day is no ted

as zero. So also is the f i r s t  minute  in the hour .  Because in t h i s  p a r t i c u l a r

data set the readout distinguishes only integral minutes at the conclusion of

the record in terva l, the first minute in the hour is denoted by a one ra ther

than a zero . Some examples follow : 0001 0000 0001 denotes the first minute

in a gi ven year , 0001 0001 0000 denotes the last minute in the first hour and

0002 0000 0000 denotes the last minute of the first day . Until the counter

had been reset manually, days of the year were recorded beyond 365.

Following its date and time notation a record’s 88 serial elements ,

writ ten in binary intege r format , are best visualized if arrayed in 8 columns

of 11 rows each as shown in Table IT. Then , appearin g from left to right are

channe ls 1 to 8 and , from top to bottom , l evels I to 11. Commencing 70

January 1971 Channels 6 and 8 were replaced by positions reserved for extend-

ing the dynam i c range of channels 1 and 3 , hence the anomalous appearan ce of
these colu mes. Their conten t wi l l  be explained in the section ‘Quantitative

Interpretations.’
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TABLE II

Programed Arrays that Display the First Two

Records in Adjacent Blocks *

Channel

LEVE L

1 2 3 4 5 1—X 7 3—X

DATE 0020 0009 0001
1 ‘3160 2636 2461 2114 1178 0 604 0
2 2488 1894 1624 1393 390 0 25 0
3 1271 628 638 605 58 0 0 0
4 255 12 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0

DATE 0020 0009 0002
1 3182 3161 2575 2237 994 0 490 0
2 2869 2382 1818 1394 211 0 42 0
3 2095 1492 954 425 0 0 0 0
4 1309 944 0 0 0 0 0 0
5 610 87 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0

*These examples have been chosen to illustrate the usual
deg ree of cont inu i ty  between successive minutes  toge the r  w i t h
a rather extreme activity Increase within an hour. As the
simulated line printer outputs Imp ly , the rows, not the column s,
are reproduced in serial order. 

~~~~~~~ ~~~~~~~~~~~ _____  ______
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TABLE II
(con tinued)

Channel

L E V r I .
1 2 3 4 5 1—X 7 3—X

DATE 0020 0010 0001
1 3919 3974 3960 3965 3969 3308 3938 339 3
2 3884 3953 3932 3946 3956 2885 1901 3089
3 3856 3929 3900 3919 3927 2294 3848 2615
4 3786 3889 3840 3879 3869 1512 3755 2015
5 3698 3788 3743 3818 3799 598 3615 1393
6 3527 3651 3620 3724 3692 66 3377 611
7 3307 3410 3396 3595 3531 0 2950 50
8 2891 3016 3079 3323 3214 0 2323 0
9 2 2 9 7  2426 2606 2965 2 7 4 7  0 1298 0
10 1518 1657 2013 2467 2019 0 329 (3
11 0 0 0 0 0 0 0 0

DATE 0020 (1010 0002
1 3989 3965 3983 3968 3957 38 2 1 3878 3672
2 3982 3946 3973 3948 3926 1601 3821 3172
3 3971 ‘3912 3958 3914 3979 3244 3702 2968
4 3953 3862 3934 3865 3823 7792 1492 2459
5 3929 3767 3893 3779 1735 1618 3178 1675
6 3885 3549 3832 3649 3564 62 2  2 7 4 9  684
7 3821 3392 3671 3503 334 8 (3 2150 151
8 3602 3176 3360 3191 3027 0 1543 0
9 3248 2826 2961 2841 236 5 0 775 0
10 2798 2251 2457 2421 1488 0 236 0
11 0 0 0 0 0 C) 0 0

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ .
~ -—-~~~~~
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Overall Tape Organization.

1. The tape label consists o1 88 bytes which, from a user ’s point of

view can be ignored since its essential contents, the applicable volume numbers ,

are listed in Table I. Should the subject be of interest, the tape label does

include its volume number and the corresponding numbers of the two field tapes

that have been corrected and incorporated. These last appear as two consecu-

tive 4—digit groups following QMIS, e.g., on volume serial numbered 3608 there

is written QMI S 06290806. Volume 3600 is an exception ; it contains parts of

five f ield tapes .

2. Next is an end—of—file mark , two bytes in length.

3. A file label of 84 bytes follows. Although of possible interest

to the DREP computer centre, this label should be ignored.

A block of data follows immediately. Excepting the one hour per

day that includes calibrations, all of these are integral hours of 60 records

each. There are no inter—record gaps since every record is headed by its own
time marks , but  a completed block is followed by a physica l gap .
5. The calibration routines commence each day in the minute following
0400 hours UT. Their six ux des treat the system in sequence.

(1) During the first minute a constant poritive potential gener—

ated by a D/A converter was applied to all channels at the

rectifier stage. Its function was to check the rectifiers

and comparators fo r possible change in their dc response
levels.

(ii) Similarly during the second minute a numerically equal

negative potential was applied .

(iii) In the fourth minute the inputs to postamplifiers were

grounded . An array of zeros can be expected .

(iv) Occupying the sixth minute a standard ac signal was app lied
to the f i rst amplifier following the chopper—amp lifier. Its

f unction was to check the analog circuitry f rom that  stage on.
(v) Throughout the eighth minute a standard ac signa l was applied

to the calib ration winding of the detector coil and so p ro-
vided a check on the entire system. h owever, the resulting

outputs were influenced by the presence of natural back—

ground signals.

________ _ _ _ _ _ _ _  -
~~~~~

—
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -- 
--
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~ vi) I ‘ur l ug  t ht’ 4 t h  ml f l u t e  a sv s t i’m Ut ’ St . t t’st was per lo rme d

by grounding the Input to t he p reamp I t [let t h r o u g h  a

ohm coppe r rest st or. iTnde r norma I svst em opt’ ra t  on on I v

.~ i’ 105 shoti 1 d re ’su I t
T h e  e n d — o  I — t ape  sh o u ld  be I nd I r a t  ~~~ ~~~~~ o t  m o t e  emil e I — I l ie

marks. Some volume s c o n t a i n  tire I evant  w r i t  I ng beyond t h e  e n d — o f — t a p e ’ . St net’

It has not been econom i c a l l  v practI cal to eraat’ th is , it must  be ’ I g nere’d

As I mdi  en t ed  above , t h e  c a l l  h t a t !  ons t~t’ re expec t ed  t o d e v i a t e ’ by

no store t ham -F I perc en t  . A quick scan of t he n u m e r t  en I arrays gho u l  d usua l i v

eon I I rut the  svs t em ’ s at ate ol so rv I ceab li l t  v . T ab l e  11 I samp Ic s a ca ii brat ion
I’set

Corn1, I ~‘me n t I Itt’ the hour per J~ ~ that eon t a In s  t he cal l t ’ i a t  I ens .1 i c

40 dat  a records commencing with t ht ’ 7 1st minut e’. ih e  comp It ’ t v l’l ock t hen

consists ol 81!.’ bytes.

b,
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‘tAB LE 111

t i l E  F! RS’l Th REE OF Si X SY ST EM

1)1 A( NOSI I ( Ch ECK S

LEVEL CHANNEl.

1 7 1 4 5 6 7 8

DATE 0022 0004 000.1
I S u I t I 94 t)  5941 5942 l t ) 4 ’ l ’)4:’ l~~4 l  194 ’
7 3907 1907 1905 1’)09 190(1 5908 i~08 59( 3 (1
1 3854 1854 1855 ‘45 ” 5855 1855 1854 l8~i5
4 3769 1770 1770 177 1 1// 1 5/70 1770 1 17 1
5 16 34 56 15 56 16 16 17 16 17 1617 I i .  16 56 5
6 3421 54 7/ 4 1425 54. ’:’ 14.’S 14. ’4 1474 14. ’S
7 308 1 3089 3087 1088 1089 1088 108! l08~

)
8 2550 7 5 5 5 2549 2 554 255 4  7554 7S54 .‘S’ , ( )
9 1700 1708 1716 171 (3 1 7 1 1  1 711 1709 17 1 .’e
10 373 360 180 1t~4 17/ , 17 s  ( 7 1  5 8
11 (3 (5 1) 0 (5 0 0 (3

5,

DATE 0027 (5004 ooo:’
5942 3942 1947 ~5Q4 ’ 194 ’ 194.’ 194.’ (‘14. ’
5908 1908 i90~

) 3909 5905 1~O8 1q08 5t f t ) i )

1855 1855 i8St~ 1855 1854 3855 l$. ’~ l8’~’~
177 1 1771 177:’ 5 7 7 1  1769 5 / 7 1  17 7 1  1171
36 15 16 36 36 58 1t~ 56 I t~ 54 16 37 It , 37 It , I
1424 3424 34.’ 3 54.’ 2 l4~’ 1 51,74 14 ’ S  51,.’ 4
1086 3089 3091 1087 1081 5088 108~ 5088
2555 255/, 7554  2 , 5 .’ 7545  7’ .’’ 5 ‘ ‘,‘,~~, ‘5 4 ( 5
17 07 .1705 17:’ 1 1/07 l6~ ’) 1 / 1 0 1 , 1 . ’ I l . ’

183 156 ltH) 5,5 55 .’ l i ( ’  S t .  5 , ’
(5 (1 0 (5 0 0 0 0

DATE oo:’:’ (RU )4 0004
O (3 0 (3 0 (3 0
O (1 I) (5 0 0 (3 (3
(3 0 0 0 0 0 iS (3
(5 ( 5 (5  ( 5 ( 3  (5 0 (3
( 3 0 0 (5 (5 iS (5 (3
(5 (5 (5  (3 0 0 (3 (3
O (3 0 (5 0 (3
0 0 0 (3 (5 (3 (3 (3
(5 (3 (3 0 (5 (5
(5 0 (5 0 (S 0 (5
(1 (3 1) ( 5  0 (5 (3 (3

_ _  
.
~~~~~~
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TABI ,E 111 CON ‘li N1TEI )

The fina l three system diagnostic cheeks. Again , as
noted, the outputs in the sixth and eighth col umns
differ from the others .

DATE 0022 0(304 0006
3’)74 3991 3’)96 3’)9 7 3968 359 7 1’) 36 5’) 1
1960 1977 1992 1988 1068 1181 ‘5900 55~~4
1938 ‘5975 3988 1956 5 ’5 71, 107:’ 5824 3 / 4 4
1897 1956 ‘3980 39 36 1876 7 7 . ’:’ 17,4 ‘SSi ’5
1818 ‘39 77 1~ o4 ‘3906 1808 7~’ 11’ lSi- .O lOSt,
3743 1880 1948 ‘sss:’ ‘3696 1 261 ‘5088 :‘ 1 2(3
‘35(5 7 1817 1916 3 7r 1  54 02 (5 :‘680 (1
3184 3705 386(5 56 16 171.’ (1 2 364 (3
3074 3527 3740 3384 2776 0 1690 0

7 7 7 7  3237 3492 3000 2 02 8 0 1716 0
O 0 0 0 0 (5 0 (5

DATE 0022 0004 0008
3985 3994 1989 3991 ‘1974 ‘375(5 ‘3055 5/ 85
1977 3988 3984 3981 1961 1616 ‘3919 ‘5669
3961 3983 3977 397 •3 1930 5 380 3895 1486
1~)40 3972 3959 3060 1901 ‘301 1 ‘3838 ‘31~~1
3904 3957 3924 3937 3844 217h 1741 77( 5 7
3848 ‘3932 3864 3908 1756 1561 1548 2247
3758 3892 3786 ‘384 1 1621 672 1114 1S4 5
1617 3827 1668 376 5 1405 (5 2604 0
11’10 1726 3487 1613 ‘106 1 ( 5 72~)1 

(3
3022 3 6 (0  1191 ‘5 187 754 1 u 1621 o

0 (3 (5 5)  (5 ( ‘I ( ‘I (5

1)ATE 0022 0(5(54 001 ~
0 0 (3 1) (3 ( 5 (1 (5
(3 (5 0 (1 (5 (5 0 0
O (5 (1 ( ‘5 (‘5 (‘S (3 iS
( 1 (1 (5 (5 (5  ( 5 ( ‘5 (3
0 0 (‘5 0 ( ‘5 4) t)
( 1 (3 4) ( 5  (5 (3 (5
O (5 0 (3 ( ‘S (5 ( ‘5 (‘1

0 (3 (5 5)  (5 (3 (3 (5
0 0 (5 (3 (3 (5 (3 (3
(1 (1 0 (1 (3 0 (5 (3
( 5 (5 (3 ( 5 ( 5  (5 ( ‘5 I5
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~,~~nt t tatIve interpretations

The amp l i t  ude levels  a p p l i c a b l e  t o  cacti recorded c han n e l  a re’

sp ec it  ted in dil above 1. 1~ X I0~~ gamsvt or , very  n e a r ly , I O~~ amperes per

me t. re peak . I t  is rem 1 led t h a t  the  i n com i n g  s i g n a l s  we re fu l  1 —w ave ’ r eet  i t  t e d .

There fore , to  ob ta in  the approximat e ’  peak—to—peak  a m p l i t u d e s  of t he  incoming

s igna l s , s ix  dB should  he added to the lowest  t h r e s h o l d  not exceeded.

Table IV l i s t s  the  maximum s e n s i t i v i t i e s  el eac h c hanne l , I . e .

those of leve l 1. Successive levels up to  1(1 register decreasing sensitivIties

In 4 dB steps.  The e l e v e n t h  leve l serves o n ly  to  i n d i c a t e  t h a t  t h e  t e n t t s  has

been exceeded by 1 dB or more .

As a resu l t  of numerous over loads encounte red  d u r i n g  t h e  11 rst  few

months of operat ion , the sys t em s e n s i t i v i t i e s  we re reduced In N ovemb er l ’~69 .

Further  overloads led to  e x t e n d i n g  the dynamic  range of channels I and I in

January 1971. To accomp l i s h i  t h i s , c hanne ls  6 and 8 were abandoned and their

comparators  we re employed to  extend the l evels ot channe l s  I and 1, hence’ t o

be designated as l—X and l—X.  Note  t h a t  the new t h r e s h o l d  levels  assigned t o

the posi t ions once occupied by channels 6 and 8 r e s u l t  in  the duplication ~ t’

levels 7 to  10 , inc lus ive, of channels  1 and 1 p lu s  s ix  hi gher l eve l s .  T h i s

f e a t u r e  becomes apparent  in the calibration record ci ’ the e i g h t h s  m inute of

Table 11! and in the natural background records of Table II.



TABLE TV

The threshold sensitivities of leve l 1

in dB above 125 microgannnas peak .

25 June to 28 Nov 1969 to 20 Jan 1971 to
28 Nov 1969 20 Jan~~~~~~~~~~~~

J 
23 Oct 1974

Channel dB dB Channe l dB

1 28 56 1 36

7 24 32 2 32

1 16 28 ‘5 28

4 16 24 4 24

5 16 24 5 24

6 12 20 l—X 60

7 U 20 7 20

8 12 20 1—31 52

~‘ote tha t from 20 January l~ 7l the record units

occupying position s assigned to channels I and 6

were combined to form channe l I extended (1—X).

Similarly , positions 1 and 8 were combined to

form 3—N .
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