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TERMINOLOGY AND SCALING PRACTICES 

The symbol® and terminology used In this report are those adopted by 
the International Radio Propagation Conference, and given in detail on 
pages 24 to 26 of the report IRFL»C6l, 11 Report of International Radio 
Propagation Conference, H and in the section on “Terminology", in reports 
IRPk.Fl, 2, 3, 4, 5. 

In the past, ionospheric Conditions were summarized on a monthly 
basi-5 by using average or mean values, for each hour of the day, for 
each month. However, following the recommendations of the International 
Radio Propagation Conference, held in Washington 1J April to 5 May 1944, 
beginning with data for 1 Jan. 1949, median values were used by IRPL 
wherever possible. Thus, median values are given foi Washington, for 
all stations reporting directly to the IRPL, for the Canadian stations, 
and for all others sending in detailed tabulations to the IRPL, from 
vJftich medians can be computed. 

Where averages are reported, they are, at any hour, the average for 
all the days during the month for which numerical data existed. 

The monthly median values used here are the values equalled or 
exceeded on half the days of the month at the given hour. The following 
conventions are used in determining the medians for hours when no measured 
value? are given because of equipment limitations and ionospheric irregu¬ 
larities. Symbols used are those given in the report referred to above, 
IBPL-Cfil. 

a. For all ionospheric characteristics: 
Values missing because of A, B, C or F (see terminology 

referred to above) are omitted from the median count. 
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b® For critical frequencies and virtual heights $ 
Values migsiag because ©f S are ©®unt@d a® equal t© ©r lass 

than th® iwr limit of the recorder® 
Value® miffing because of D ar® counted as equal t© or 

greater than th© upper limit of th® recorder* 
Values missing because of G are counted« 

1* For f°F2, as ©qual t© ©r l®s® than f°Fl* 

2« For h*F2, as ©qual to @r greater than th© median* 
Value® missing for any other reason &r® emitted from th® 

median count* 

e« For mat factors (M“fa®tors)s 
Values missing because of G ars counted as equal to or 

less than the median* 
Value® missing for any other reason &r© omitted from the 

median count* 

d* For sporadic W (E®)« 
Values of fBs missing because no g@ reflections appeared, 

th® equipment functioning normally otherwise,, are counted as 
©qual to or less than th® lover limit of the recorder* 

Values of fB® missing for any other reason, and values of 
hi® missing for any reason at all, are omitted frca the 
median oount* 

Beginning with data for November 1946, doubtful monthly median values 
for ionospheric observations at Washington, D.C., are indicated by 
parentheses, in accordance with the practice already in use for doubtful 
hourly values* The following are the conventions used to determine 
whether or not a median value is douhtfuli 

1* If only four values or less are available, no median value is 
computed, the data being considered insufficient* 

2. For th® F2 layer, if only five to nine values are available, 
the median is considered doubtful. The £ and FI layers are so regular 
in their characteristics that, s® long as there are at least five values, 
the median is not considered as doubtful* 

3* For all layers, if more than half of th© value® used to compute 
the median are doubtful (either doubtful or interpolated), the median 
is considered doubtful* 

It is expected that this practioe will be of assistance in evaluat¬ 
ing the monthly median Washington data* 
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The ionospheric data given her* in graphical and tabular fora were 
assembled by the Interservioe Radio Propagation Laboratory for analysis 
and correlation, incidental to IRPL predictions of radio propagation 
conditions. The following are the sources of the dates 

Australian Council for Scientific and Industrial Research, 
Radio Research Board, Australias 

Brisbane, Australia 
Canberra, Australia 
Cape York, Australia 
Hobart, Tasmania 

British National physical Laboratory, and Inter-Servioes Ionosphere Bureaus 
Slough, England 
Great Baddow, England 
Burghead, So otland 
Capetown, Union of S. Africa 
Colombo, Ceylon 
Oslo, Norway 
Cairo, Egypt 
Falkland Is. 

Canadian Radio Wave Propagation Committees 
Churchill, Canada 
Ottawa, Canada 
St. John's, Newfoundland 
Prince Rupert, Canada 
Clyde, Baffin I. 
Victoria Beach, Canada 
Swan River, Manitoba (Mobile unit) 
The Pas, Manitoba (Mobile unit) 

New Zealand Radio Research Committees 
lermadeo Is. 
Christchurch (Canterbury University College Observatory) 
Campbell I. 
Pitcairn I. 
Rarotonga I. 

Scientific Research Institute of Terrestrial Magnetism, Moscow, U.S.S.R.! 
Bukhta, Tikfaaya, U.S.S.R. 
Tomsk, U.S.S.R. 
Sverdlovsk, U.S.S.R. 
Moscow, U.S.S.H* 
Leningrad, U.S.S.R. 
Alma Ata, U.S.S.R. 
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Carnegie institution of Washington (Department ofTerrestrlal Magnetism)* 
Christmas I« 
Fairbanks, Alaska (University of Alaska, College* flasks) 
Maui, Hawaii 
Trinidad* Brit* W»st Indies 
Suanoayo, Peru* 
Whtheroo, W* Australia 
Adak, Alaska 

United States Amy Signal Corps a 
Leyte, Philippine I®. 
Susa I* 
Tokyo, Japan 

National Bureau of Standards a 
Washington, D*C* 

Stanford University? 
San Franc!so©j, California 

L®«i@i@aa University* 
Bates Houg®, Louisiana 

University ©f Puerto Hooi 
San Juan, P*B® 

Harvard University! 
Boston, Massachusetts 

All India Radio (Government of India), Nee Delhi, Indiaa 
Bombay, India 
Delhi, India 
Madras, India 
Peshawar, India 

Radio Wave Research Laboratories, Central Broadoasting Administration! 
Chungking, China 

National Wuhan University* 
Loshan, China 

The tables of "provisional data" give values (1) as reported either 
to the IRPL or other central laboratory by telephone or telegraph} or 
(2) which are reported in summary fora by stations from whioh monthly 
ionospheric data for ©very day and every hour may normally be expected 
at a later date* 

The tables and graphs of "final data" are oorreot for the values 
reported to the IRPL, but, because of variations in praotioe in the 
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interpretation of record® and, scaling and nmaner of reporting of values, 
may at tia©s give an erroneous conception of typical ionospheric ©har&o- 
toriiti©@ sit the station® 8om@ of these error© are due to* 

a* Differences in scaling records where spread @®ho@& ar@ present® 

be Ctaission of to lues where f°F2 is less than or equal to f@Fl, 
l@adi.3Jg t© erroneously high values of monthly average ©r 
median values* 

emission ©f values wher© critical frequencies &r# lee© than the 
lower frequency limit ©f the recorder* also leading to erron¬ 
eously high values ©f monthly ©r median values» 

These effect® were discussed ©n pages 6 and 7 of the previous F*»seri®@ 
reports* IHPL-Fl, 2, 3, 4* and §® 

The dashed-line prediction curves of the graphs of ionospheric data 
are obtained from the predicted sero-muf contour chart® of the IRPL-D 
series publications® Predictions for individual stations used to con¬ 
struct the charts may be more accurst® than the mines road from the 
oh&rt sine© sotae smoothing of the contour®! it necessary to allow for 
the longitude effect within a son®. 

Discrepancies between predicted and observed, values are often 
ascribable to these effects* 

IONOSPHERIC DATA FOR EVERY DAY AND HOUR 

These data* observed at Washington* D*C», follow the scaling prac¬ 
tices given in the report IHPL-CBl* wB9port of International Badio 
Propagation Conference*®* pages 36 to 30, and th® median values are de¬ 
termined by the convention® given und®r "Teminology and Scaling Prac¬ 
tises’'* above* 

IONOSPHERE DISTURBANCES 

fable 81 presents ionosphere character fugures for Washington, D.C., 
during May 1946, as determined by the criteria presented in the report 
ISPL-E6* ^Criteria. for Ionospheric literalness**, together with American 
magnetic X*figures which are usually e©variant with them. 

Table 84 give® provisional radio propagation quality figures for 
North Atlantic and North Pacific area®, for 01 to 12 and 13 to 24 GOT, 

April !94S# compared with the IHPL daily radio disturbance warning®, which 
ar© primarily for the North Atlantic paths, the IRPL weekly radio props.- 
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l 
i 

gation forecasts of probable disturbed periods (baginning with the fore¬ 
cast of 5 April 1946, daily numerical estimates for zones A, B, aid C 
were suspended) and the half-day American geomagnetic K-figures. 

The radio propagation quality figures for the North Atlantic were 

prepared from radio traffic and ionospheric data, reported to the IRPL, 
in the manner described in detail in report IRPL-R31, "North Atlantic 
Radio Propagation Disturbances October 1943 through October 1945", 
issued 1 Feb, 1946. 

The radio propagation quality figures for the North Pacific were 
prepared from radio traffic and ionospheric data, reported to the IRPL, 

in the manner described in detail in report IRPL-R13, "Ionospheric and 
Radio Propagation Disturbances, October 1943 through February 1945", 
issued 24 May 1945, 

IONOSPHERIC MEASURES OF SOLAR ACTIVITY 

FOR THE PAST SOLAR CYCLE 

Critioal frequencies of all tae regular ionospheric layers exhibit 
well-defined, approximately linear trends with solar activity, so that, 
for any time and place. 

f° = ^(t) + f2(t)S (1) 

where f° is the critical frequency, f1 and f2 are function® of the time of 

day, t, and S is the smoothed sunspot number. Where sufficient ionospheric 

data have been taken, so that the functions fj(t) and f£(t) are well known, 

and for values of f° such that their variation with solar activity is large 
in comparison to their randan variation, it is possible, therefore, to ob¬ 
tain from the critical frequency, i°, a value of S in the above equation. 

This value of ionospheric "sunspot number" will not, in general, be exactly 
equal to the observed sunspot number for the time under consideration, but 
will correspond more nearly with the smoothed sunspot number for this time. 
Because of this fact, and because both the observations of f0 and the trends 

fl (t) arid fg (t), which are derived from many observations, are far less 
erratic, inherently, and less subject to observational errors than are sunspot 
numbers, these values of ionospheric "sunspot number" seem likely to be better 
measure® of solar activity than are observed sunspot numbers. (Cf. IRPL-R26, 
5ilhe Ionosphere a® a Measure of Solar Activity"). 

A convenient and rapid means of estimating "S", the ionospheric "sun¬ 

spot number",^fey means of nomographic representations of Sq. 1, above, 
examples of which are given for each month of the year for data from Wash¬ 
ington, D.C*, Huancayo, Peru and Watheroo, W, Australia, stations where 
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ionospherio trends are particularly well established, in the report oited 
above* 

In constructing such nomograms, use is mode of the fact that the col- 
linearity of three points having coordinates x^yj, *272* my be ex¬ 
pressed by the determinant 

X1 yi 

*2 72 

X3 ys 

= 0 

If the coordinates x* 0, y = 0 are arbitrarily token to represent the lower 
left-hand oorner of such nomograms, $ taken as the width of the nomogram, 
end parallel side scales, equally subdivided, taken to represent values of 

f° and S, with scale factors and /2* respectively, L being the total 
length of the f° scale, the determinant for the expression of Sq. 1 may be 
given as 

0 (l-4 t°) 1 

6 ^2S 1 * ° 

F G 1 

This delineates the nomogram as one having a left-hand vertical scale of 
a right-hand vertical scale and a third scale whose x and y 

coordinates at each point are F and G, respectively, the values of F and 0 
to be found by reference to Eq. 1* 

To find F and Gt 

By expansion of the above determinant, 

F [L - ^f°]+6 0 - 4 SF - (L - 4f°) <5 a 0 

Substituting the value of S, from Eq® 1* 

■ * f° - h(t> 

[> F L 

fg(t) 

4f°]+«o- 4 r° - 

f2(t) 

^ ? - a - 4f°) i s o. 

or, collecting terns in f° a 
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*• + U+sa+J*}?}l 
L tt{t> 

0. 

Sines this mast hold for all -values ©f f°e the ©©efficient of f°» and the 
term not involving f®* mat vanish identically, and 

g m L " ^1*1^ 

'*<*) 

The curved nomogram scale, FG, lies between the two parallel vertical 
scale®, sine® the relationship between f° and S, as expressed in Sq« 1 is 

direct, and their scale value®, as chosen, run oppositely. Its x-ooordin&te, 
F, at any point, is & measure of th© relative variability of f° with S, sine® 

it involves fg(t), only, besides th© arbitrary constants establishing th© 
nomogram scales. 

Thus, positions on the central seal© of these nomogmaa, such that F 

is large, represent the best hours of th© day for determining "S” from iono¬ 
spheric observations. In general, these hours are those near midday. 

Fig. 77 presents value© of ionospheric '’sunspot number” for the past 

solar ©yele, and the beginning of the present cycle, determined, as were th© 
^lues given for a limited portion of this period, by the method used in 

IRPL^S, ”Th© Ionosphere as a Measure of Solar Activity”. Each value is the 
average of values ©f ”S" obtained from th® nomogrsims of XEPL-B26, and th® 

f°F2 for the five hours centered ©n noon for Washington, D.C., Huancayo, 
Peru, and Wathero®, W. Australia. In case® where data from all three sta¬ 
tion® were not available, the data from those available were used, corrected 
by the average factor, for the month concerned, relating their values of ”S” 
to those determined from all thr©@ stations, when date from all were avail¬ 
able. 

The nomograms of IKPI^E26 ware made using yearly-average trends of f°Fg, 
to which were applied average values (monthly indexes) for all data available. 
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of the ratio of pertinent monthly values to the yearly-average value 
oentered on the month. 

The values of ionospheric "sunspot number" presented in Pig. 78 were 
determined in the same manner as those presented in Pig. 77* except that* in 
this case, a.different set of nomograms were used* constructed from directly 
plotted monthly trends. Thus the deviation in values between Fig®. 77 and 
78 are probably as great as are likely to be obtained with use of the same 
original data. It may be seen that even with this difference* most of the 
small variations in the cycle are nearly identical in the two cases. 

Fig. 79 presents actual sunspot data for the same period. 

In all cases* dots represent monthly-average values* while solid lines 
represent twelve-month running-average values. 

It may be readily seen that the deviations of ionospheric "sunspot 
numbers" from their running-average values is far less than those for ordi¬ 
nary sunspot numbers. Moreover, the running-average curves for ionospheric 
"sunspot numbers" are far smoother. Since major variations in both ion©«* 

spheric "sunspot number" curves and the ordinary sunspot number curve nearly 
always agree, it seems probable that many of the small irregularities in the 

latter curve are not truly representative of basic solar activity* and that 
the ionospheric "sunspot numbers" might be therefore expected to correlate 
better with other geophysical phenomena. 



T
a
b
la
 

1 
(P

re
rl

a
lo

n
a
l 

O
at

 a
) 

f
a
b

la
 

2 
(J

V
o
rt

ti
o

n
a
l 

D
a
ta

) 

B
a
ff

in
 
I.
 

(7
0
.5

°
*
, 

6s
.6

®
W

) 
K

ay
 1

9
H

6
 

Ja
ir

b
a
a
fc

s,
 
A

la
it

a
 

(6
4

,9
*

8
, 

lU
j.

S
0
*

) 
K

ay
 

1
9

4
6

 

© 4» 

a 
s 

s* at m 
o ® ooS 
Q v_D ® 
tjS.H *> H 

" S 
3 
5 

{ 

S 
♦> 
U 
© 

3 
4 
■a 
6 

1 
* 

~ S.S 
1 si ti w S 



a 
a 

9 
a 
£ 
ic 

s 

3 
8 
e 

9 
3 
•a 
| 

g 

e 
I 

1 



Is
U

iJ
i 

<
*
«
n
.,
w

 M
 

f«
ti

a 
n>
 (

^
1

.1
^

 *
tk

) 

9
m
 
ft

-m
e
im

a
, 

C
a
li

fo
rn

ia
 
(3

7
.4

^
. 

1
2

2
.2

*
*

) 
3

9
^
 

3
a«

o
a 

S
w

g
e
, 

W
.i

m
a
 
(J

0
.5

°
*
. 

9
1

.2
eV

) 

«• 

i 

I 

f*l 
»"* * 

III 

& 
s 
S *» 

*1 

3 
£ 
O 

a 
o 

*3 4» 
<5 

*3 
§ 
© 

1 
£ 



I 
£ 

!? 
fifi 

If 

S 
", ; 
v»* ? ! 
s £> 

£ ! 

I o o o 
> « • • 
,KNK\*''. 

.'J C>J (U n rt r >•••••• 

'O Cj If** «-* 
o «r* tr- 

C\» C\j ft) C\J • • • • 
(COOfUi 

\r- * jvovd O O' eo cr>vx> *••»••••«•••• 
mKMf'.KM^Oj W r-« tT> PT 60 O'- 

9 £ • w 4» 
Vi 

Vi 

5 

3 

iA'^'3 
O K> P» 
H 

- 12 
a © -ta 
•h 5 9 Eh cO 22 

-O O r—'-D ■ 
to lta ir> j- i 

I K1 if> o ^ 

K «, O O 

C> O'co r^- 
O O O On 

» c ir\ O r 

■■ o> eo co r 

5*3 
.:-- > ■ 

T
im

a
s 

1
5
0
o
0
°
£

e 
T

im
e

 *
 

1
3
5
.0

°
E

. 

S
w

e
e
p

J 
M

a
n

u
a
l 

o
p

e
ra

ti
o

n
*
 

S
w

e
e
p
s 

M
a
n
u
a
l 

o
p
e
r
a
ti

o
n

 

A
v
e
ra

g
e
 
v

a
lu

e
s
*
 

M
e
d
ia

n
 
v
a
lu

e
s
. 



ta
b
le
 

1
?
 
(
P

r
o
v
is

io
n
a
l 

D
a
ta

) 
ta

b
le
 

1
8
 

(
P

r
o
v
is

io
n
a
l 

D
a
ta

) 

E
a
ro

to
n

g
a
 
1
. 

(2
1

.3
°
S

, 
1
5
9
-8

°
*
) 

A
p

r
il
 

19
*4

6 
K

e
rm

a
d

e
c
 

I
s
la

n
d
s
 

(
2
9
.2

°
S

, 
1
7
7
.9

°
V

) 
A

p
ri

l 
19

*4
6 

I 

8 
ti 
5 
6 

1 
I 

* o • 
OS® 
tr\ 0 

irv cm ► 

~ 0,3 

8 83 
S m £ T

im
©

: 
1
2
0
.C

°
E

. 
T

im
e
*
 

1
5
0
.0

°
*
. 

S
w

ee
p

*
 

lb
.O
 

M
e 

to
 
0
.5
 

M
e 

in
 
f
if

te
e
n
 
m

in
u
te

s
. 

S
w

e
e
p

*
 

1
.0
 

M
e 

to
 

1
3
.0
 

M
e 

in
 

o
n

e
 
m

in
u

te
, 

f
if

ty
*

-
f
iv

e
 

s
e
c
o
n
d
s
, 

M
e
d

ia
n
 
v
a
lu

e
s
. 

M
e
d
ia

n
 
v
a
lu

e
s
. 



i 
3 
3 

S? 

3 

I 

1 
»ru 

V£> 

CJ 

tr» VOMOOOiT'O'W ttf-fCf-WMvOVDlTi 
• • ••»••• ••••••6**1' 

CVJ (\J f\J («~N ^ OJ t\J (V (VCVJCVOJCUOJCVJCVICV 

€ 

II 
<H 

w 
o 
CV 

S 

•xi 

§ 

t 

;« 

jjl 

e? 
|t 

j 

.=► O -3" IT\ P- 60 SO VO -=t rHvP 

Cvj lAj^nfAr'M'vn ka t*A Cvi 

5R888&8888R 
rl rl n H H H rt rH ri r-4 r-• 

cvjvnoHnwowj ir.u> 

ZJ •=*" LCA to LTn Lf % irv^t .=f 

tf> 0,0 Q Q IT' if n o to lt> 
LCA OS uS -T trS ITNvfJ P- r— 
CVJ CU CVJ CVJ CV CVJ CM CU CVJ CJ 

V) Vf, O W) OJ rr\ CU ^ .=3- OJ O 

VC If-'C ITiOOOHORhOO O tO 00 S*> 
r< r i r-1 r-i r-4 *H r-* *H 

lo c o tn ifv o O o p O IT' o ir»f'irvu\p o 
rH O H OJ ' CVJ ro C O f- K 6 W 

f/s cj cvj cvj C\j kvk\^v r*-. kv i'\ oj cv CU r*A r<A 

fij O H (\J KV^t LCAvD KO O'. O rH CVJ LT VO r- VC CP. O 'H 'VI r^V 
•H O O C O O O O C O O H H H r, m -< r-; ,-H CVJ r j <\J cv; 
£rt| 

I 

e 

s 
« 

It 

• O ICV CT\ Cv OJ KA t-e-\ CVJ o LTV 00 
* (P • 

rH cv cvj r*A ^ ka ka r*A r*-A cv »h 

k ua rvj irv r- p-vd ir'. cvj 

frv^t ^ J1 Jt 

.£1 

h I t 

jgi 
i-*i 

hr 
|i 

iM 

ir irv cv tc • v o vo **a to o irv cvj bo o cr»-=t o f^-avcvvovo to 

uv ir.irvij ;<vKvtfvPavovo o h o o o onto r—vd iA iA iA 
H H ri H H r-l 

■3 33 33333 33333333 333 333 
. r.i -.1 r,■ rt; ro r»J C\l CO CV CJ vij tu PvJ (VJ rvj CVJ CVJ CV CVJ CVJ cu 

O -I CU 
o o a 

U-AVD Keo CVOH Wl-V 
HHHHH<\JCJ(\JW 

V 
d 

•3 

§ 
■H 
<0 

U o 

A 

SI 

4 
E-i \ 

T
im

e
t 

L
o
c
a
l,

, 
T

im
e
: 

L
o
c
a
l*

 

S
w

e
e
p

?
 

l6
*
0
 

M
o 

to
 

0
*

5
 

M
e 

In
 
f
if

te
e
n
 
m

in
u
te

s
*
 

S
w

e
e
p

: 
1
.0
 

M
e 

to
 

1
3
.0
 

M
e 

in
 

c
u

e
 
m

in
u

te
, 

f
if

ty
-
f
iv

e
 

s
e
c
o
n
d
s

 

zi
a&

d
an
 
v
a
lu

e
s
. 

M
e
d

ia
n
 
v
a
lu

e
s
. 



T
a
tl

e
 

2
5
 

(P
ro

v
is

io
n

a
l 

D
a
ta

) 

1 

Icjt 

(T> (J\ CT\ CT\ CT> O' O' CT» O' O' O' O' W 

cmcmcmcmcmcmcucucmcx oj cm cm 

►— O ^ ^ r*"' CM t f*"' CO vD • •••••••• • • • • 
CM K'p^K'K'K'K'K'K' K>* J* •X 

lO CT' »H C\J K\K'K'r^H CTv^t K' 

CM CM K'K'K'f''W CVJ CM 

i rl rl H H 1 

O u 'j- vnc-r^N-Mi iC'-zt if' 

SJ1.? £12 
CMCMCMCMCMCMCMCMCMCM 

rH cm cm ifN^ o w eo cr trtvp h i~i o 

v£)h'C~60l0600'tO«>»10tiOK)60 f'- 

K'v CM CM C\J CM t*"' f*-' CM CM CM CM CM CM rr% 

lOOOOOOOOOr-frH^^-trH. 

~ Pi S 
© <D wH 
0 P T* 

T
im

e
t 

1
5
0
.0

°
K

. 
T

im
e
: 

1
2
0
.0

°W
. 

S
e
e
o
p
j 

1
6

*
0
 

M
e 

to
 

0
*
5
 

M
e 

in
 
f
if

te
e
n
 
m

in
u
te

s
. 

S
w

e
e
p
: 

M
a
n
u
a
l 

o
p
e
ra

ti
o
n
. 



3= SI 
O CM rH 

$ Si T
im

e
: 

7
6

.0
°
!?

. 
T

im
e»
 

7
5

.0
°
t.

 

S
w

e
e
p

: 
1
.9

3
 

M
o 

to
 

1
3
.5
 

M
o
. 

M
a
n
u
a
l 

o
p
e
ra

ti
o
n
. 

S
w

ee
p

*
 

0
*
8
5
 

M
o 

to
 

1
3
*
7
5
 

M
o 

in
 

o
n

e
 
m

in
u
te

. 
M

e
d

ia
n
 
v
a
lu

e
s
. 

M
e
d
ia

n
 
v
a
lu

e
s
. 



aj(DCSJC0CPC>OHO0)0>OHHHHHHOOai® S f- 

WCMNNWNtOtOtOf4NtOtOtOO(OfOP)fOrtc\J(.'\J C\J CM 

W © H tO W fO O t'- ^ 

\j ig to to to to co co eo to cm cm 

000000000000 

353 2 2 Si Si 3 SJSi £1SJ ” 

f* O to lO !£> ^) r- ID if) to o 

to to v ^ ^ m* m* to 

N N ff) W ^ c N in U) o (£) <0 <t> 10 f CVI M (O c -<f to • •••••••••••••0* »••••••• 
ioiou>M,M’«*‘nS''aoo»o>oiojo»0>cr>o>o>cj>®<0c£> to co 

» o o Q mo 
! 8 8 § 83 

>00000 
) O S'- lO lO f- 
> CM W (V CM CM 

8 
e 

* •H 
X! 

© 
•P 

3 
■a 
t, 

5 
a 

f s s 
O 0> rM 

S « 

c 
o 
•o 
© 
1-4 

© © e 
S © 

«H > 0) 
Eh CO - T

im
e
s 

1
5

0
.O

^
r 

T
im

e
s 

6
0
.0

°P
?
. 

S
w

e
e
p

s 
2
*
2
 

M
o 

to
 

1
6
*
0
 

M
e 

in
 

o
n
e
 
m

in
u

te
*
 

S
w

e
e
p
s 

R
e
c
o

rd
 
c
e
n
te

re
d
 

o
n
 
th

e
 

h
o

u
r<

 
M

e
d

ia
n
 
v
a
lu

e
*
. 

M
e
d
ia

n
 
„

lu
„
.

 



© 

1 
8 
W 

T
im

e
j 

7
6

«
tf

. 
f
la

e
i 

1
8

0
.0

°
»

. 

S
w

e
e
p

i 
1
6
.0
 

M
e 

to
 
0
.6
 

M
e 

In
 
f
if

te
e
n
 
m

in
u

te
s
*
 

S
w

e
e
p
s 

M
a
n

u
e
l 

o
p
e
ra

ti
o
n
, 

M
e
d
ia

n
 
v

a
lu

e
s
. 

M
e
d
ia

n
 
v
a
lu

e
s
. 



G
ra

a
t 

B
a
d
d
o
a
, 

E
n
g
la

n
d
 

(5
1

#
7

°N
# 

0
.5

°
E

) 
M

a
rc

h
 

1
9
4
6
 

T
o
k
y
o
, 

Ja
p
a
n
 

(3
5
.
6

Q
N

, 
1
3
9
.f

c.
O

E
; 

M
a
rc

h
 

1
S

4
C

 

•v. 

iCU<ftOO>C-)^^rtW«NNHNNN>OT(JNOO C^o 
i m n to cm cm o «« 10 10 10 lonionnno ro «o to cm cm 

O) cm <n o t- o o o» o o* M* > 

riioio^io^^fo^OrtN cmc 

(£»C-U)CMCO«>*-«<nf~ O^OwO^NWUvV K»H 

o> 10 ir> to m* »f i£> co C7> O »-« cm ^ ^ 2 ° ^ ^ ,£> to to 

5 8 
rt N « $ IO mf-c 
o o o o o o o < • CM CM CM CM 

ro £ 
H 

- 2.3 ® O «H 

111 

p. 
'd 

I 

§• 

1 

Wo® 

§ • *H 
ITN • aJ 
O K'v ► 
r-M 

- p. s 
€>»«-• 
B © 3 

Mi»t-^SO^W^MHHOOHN NO) H o ® CO CO 
• •••••••••••a-**** •«••••• 

CMNNMNNWWWWtO^tOfOWWlO tO (O « W CSI CM CM 

CUMOf-COOOhO 

QOOOO*-«CMCM to 

0(6 Oi ON cm eg o CO uv h 
NN NM'OWW'OCMCM CM 

tO M- *• 

•o cm aomO col- cd O GOi-ck ^ o» r- uj^> o uv co O <o 
«•*••«••••••«•••< ••••••« 

^■^WtOtOcMtOiONt-cDOOXRfflC)® CO O S tt) W W ^ 

8r—I CM *0 ^ iXJtpr-QjOiOHWrt'# iO <£) M» Cl O H ( 
OOOO OOOO O «-4 •"-« r-i r-t r-1 r-i r-l HrtHNWC 

o a 2 
o * % 
- a. S 
© © ■* 

>i 
|€ 

£ 

r £ 
*! i 

£ 
t 

ft 

CD GO CO O 

CM "M CM *0 
o a c o « to cd 
eO CM >0 OO *0 CM CM 

« O « «« <u tov « cm to a> 

cm to to to to to no « IO to CM 

«o o ♦ • mm 
to to CM 

HNM£M/>a)Offl®(U4)(ON 00)©f'UN©HiO© O 

r~COCC U> 60 tO t~- CJi O <—« CM *0 tOCMN'HH o ©CON t* t> 
rt HH H *-« I—« *—I rH H H 

5 83SoS88SS82Sa22SS^aSS«S5S 

fa 

o 

■p 
a 
9 

c 

-8 

. 3 

ff I ‘ 
O «-* »H 

* a 

- 2.3 * 
* ?s a 
II 

8 
a a 



I 

H 

t " 

& JS 

(AUVI1 .=* HV» ITNUMCV*1 KM£MO © 
aoftoe*©®*®®*®*®0**®®**®® 

Kvr^KvKVKVKvr<-vt^cvjcvi(\JC\J<uc\jc\jc\j(\i<\i<\J«\iOJ<\j(VJKv 

^nvDf^HW (\l 6—.r* r-« C\J CV1 -=r ^-tr>c\j<r*o,x> o ITV 50 r-4 vo vo 

CVJ C\J CVJ (VI *H CNJ CVJ KvVXJ h-60 » » W » f*—VX> lf> KV r-6 C\J C\i CVJ 

J oxr 

CVJ KNK\ 

irv cu »r» 
KVK'vCVj 

OHW NN • • • • • 
ITMfX ITMfMfN 

O O O Q O O 
04 *H O »H r-« 
K3 cvj cvj fij cvj cvj 

r-w o i^vvjd »wvi)a\ cu^'aoxt woo^^or' u\£T 
o cr>» f^vX) ITV.Jj N^OOOOOHHWWpIHHOOH 
_j < f—3 H (—4 H H H r—« H ^ H H rH H H 

8 &&33SRS38 ££88 §&83S8.?85|> 
CVJ CVJ (VI CVJ <VJCVJC\JCtlCVJCSJCV<\JKM®VfUCMCVJC\JWr^K%KVCVJC\J 

g<r*. C\J t<\Z* IfVVO I*- BC Ov O rH CM »*V=fr ITVvX) f CO sTV p rH CM l 
O O O O O O O O O H rl rH H H H H H H i-H c\J CJ CVJ 1 

§ 

a 

£ 

o 
K'* 

“2 

3 
*3 

3 
*H 

* 
O 
h 
A 

•d 

1 
H 

R 
K 

•3 
s S 
ik 
A 

%4 
© 

3 
=r« 

J S
ln

e
«
 

1
8
0
.
0

°
M

. 
T

im
e
s
 

1
3
5
.
0

°
S

. 

S
ir

e
e
p

s 
(U

s
u

a
l 

o
p
e
r
a
ti

o
n
. 

if
e
d

is
fl
 

T
a
ll

3
0

B
( 

M
e
d

ia
n
 
v
a
lu

e
s
. 



T
a
b

la
 

SO
 

T
a
ti

la
 

(R
e
rl

e
lo

n
 

o
f 

p
re

v
io

u
s
ly
 
p
u
b
li

s
h
e
d
 
p
re

ri
e
la

n
a
l 

d
a
ta

) 

. 
(l

?
.?

®
1*

. 
lU

lt
.g

0
!
)
 

F
e
b
ru

a
ry
 

I9
U

6
 

L
e
y
te

, 
P

h
il

ip
p

in
e
 

1
*
. 

(
ll

.0
°
>

, 
1
2
5
.0

*
1
) 

F
e
b

ru
a
ry
 
1

9
^

 

H 

,-|<\J<MK\CMCMr-»O*«»0 r^-4fN IMMfMf* ITNVO lO U\^t VO W O 

,AtA tArArAr^\tAr^st^ CMCMCMCJCMCMCMCMCMCMCMCMCMCM^ 

-f ONK\0 O' O CTV CM >-* ITV W) VO iTMOvO^t^f HAITV IfVt O VO 

jt Jt KV KV KV CM KV K'l IOVO vOvOvOVOvOvOVOVO 

t— »-< uv r-- to ovcr>r^^ <y\o 
rvj cm 

«o wirw wwwh^o^ 
k\j» -l. irMiMoinird <m 

OO^^MCOvn OM^O WH OOO^-J If'OO ITVKV^ 

CMOS lf\^t rifA^ MOHOOOOOOOOOO'(MTM)> 

. g- _ 

o* *3 S 
O 2 3 

iA 9 *3 
KVX > 

- p. 9 
• ® -H 
B c -d 

£ to ^ 

3 
? 
8 ■2 
l 
L, 

TS 

i 
H 

5 

M o • 

•o5 S 
nil ir»«\j > 
r-i 

•• p, s III 

jo CM «H WWH H OJ H WVC4 LT\_± VO VO f<- tO C—VO CO O H 

K^KM^rfiKM^C^KlC^KlW CM CM CU (\) CV) f\J CM CM CM CM CM r*-. 

ie 

M 

it 

Id 

010^ ^ ^ cr. 

(U H W K\Klr^\ 

to to 00 

r^rOOJ 

ooooooqooopo 
O H H r-i HHHHHHlUrl 
H H H H H H H H H H H H 

OV rH O O O 
• • • • • 

J- UMOITiin 

000000 
r-i p CT> tO OV O 
C\J ftl H rl H c\) 

vo irv^t vo^t if' O 00 <r> itnvo ir» it. o h itmo if'inovn irv=t k% • •••••• • •• • •«••*••»•***« 
OV to to VO lf>^t vo crv r-i CVI CM r-i r(HHH(\l(\J(MHrlOO 

_>0001^00' 
ITvvp -w I . __ 

CMCMCMCMCMCMCMOJ CM CM CM CM 1 

OOOOOOOOOOr-l, 

iCJCMCMCMCMCmCMKVCMCMCM 

M r-l tt 
o c 
0 P d 

O J'ij 
IO X > 
r-i 

~ P, S 

I §3 
^ CO ^ 

Si 

V V © <b 

x o ® i1 
COh d\ 

& i 

> © 
s * 

p
a
ra

g
ra

p
h
 

b
 
o

f 
th

t*
 

is
s
u

e
. 



ta
b
le
 
H
 

5
5

 

(B
e
ri

.l
o
n
 
o
f 

p
re

v
io

u
s
ly
 
p

u
b

li
s
h

e
d
 
p
ro

v
is

io
n
a
l 

d
a
ta

) 
(H

e
ri

s
ie

a
 
s
f
 
p
r
.v

ie
u
e
ly

 
P

o
li

s
h
e
d
 
p

ro
v

is
io

n
a
l 

d
a
ta

) 

K
a
th

e
ro

o
, 

W
. 

A
u
s
tr

a
li

a
 
(J

0
.3

°
8

, 
11

5.
9°

*)
 

F
eb

ru
ar

y 
ig

b€
 

C
an

be
rr

a,
 
la

s
 t
r
a
il

s
 
(3

5»
3*

8.
 
1

^
.0

°*
) 

F
e
b
ru

a
ry
 
I9

U6
 

© 
.5 

<4 M n‘ © «> 
OOP 

8** 
ill 

gil 

3 
M 

Q 

T
in

e1
 

1
5
0
.0

°*
. 

T
ia

a
j 

0O
.O

°1
 

S
w

e
e
p

. 
I
.o
 

M
e 

to
 
1

J
.0
 

M
o 

In
 

o
n

e 
s
d
n
u
te

, 
f
if

f
t^

f
lv

e
 

s
e
c
o
n
d
s
, 

•
*
*
•
*
' 

U
5
,l

fc
 
to

 
9
*

6
 

ln
 
"
*
•
 
t0
 
*
•“

 •
!
*
*
*
•
: 

*
“
“
*

1
 
•
P

»
r
e
tl

e
a

s> 
M

e
d
ia

n
 
▼
a
ln

e
e
. 

v
ai

ss
o

st
c.

 



!<* 

o Ir 

CVJ K\ WHHOHOWUJlf' ITVVJD vl>vor'-eOCOP-'~-CTVCOCO 
• ••••c*e*eee*e«>«fieee«oeo 

r<"v r*"\ t<~\ r<-\ Kv CO CO CO CU C\J CO CO CO CO CO CO CO KV ’tr\ 

CO CO (Tv ^ ^ o (M O 1T\VQ VO -3- -=r co co o>vo c 00 CO VO 

KN r<~\ CO CO OJ CO CO LTVVO VO VO >£) VO VO LT\ it 

irvvo v.o ir> o bo o 

K\ K\ n"v 1-^ N-', r<\ CO CO 

cnooHO crvvo 

UMfMO LCVTt Jd- 

lf\lX)W (\J Is- f^OtoH O w LTo=t (\J^VDOVHO»rlWC\JfU 

ir*j^ -rh r^\ co cu ro k\n-ovct\w co w eoeoc©cr*cr\coeor^- c—vo 

OOOOOOOOOOr-l. I H H H H I 

W ri u 
d 4) 

O 9 p< 

LT\J3 ^ 
> 

~ s a 
ass 
s J J 

Q 
4* 
03 

3 

4 
b 

I 
1 

| 

°.^1 J 

S'* . 

SM 

CI> (JiOHfiOlOlCcPWSCpr- rOiOcC®tO<i)iflWNOl 

CVJ N«Wrt(OcOK)iO(OtOiOlO toto^tliowwtoioioi 

V*1 ** Cl CJ C C << (O fj a Ol N ©MJlOOfMlMOflH^ 

CO COCO NNCMCONfOlOWW WlOWfO fOWNCOWNM 

^ ^ ^ ^ O C-~ C7^ o »-H O J) (\J H N (j^ tj> t." cl) <(« ij) O CJ 

ro rtto«(Orow^(Ct'»©C' Is- io ^ <}> (O to N to to 

in sj 
w £ 
H 

- fl 
: O. « 

g. 

K 

CO 

g 

£ 

5 8 oS8S88SS8232 SSSSSSSSSSiS 

a . 
r-C O 3 

<23 « (H 

| S $ 
« 04 9 

ill 



T
a
b

le
 

6l
 

T
a
b

le
 

6
2

 

L
e
n
in

g
ra

d
. 

C
.S

.8
.B

. 
(W

S
T

K
A

S
) 

(6
0
.0

°
H

, 
J0

.3
°S

) 
D

e
c
e
m

b
e
r 

l?
1*

'; 
L

e
n
in

g
ra

d
, 

U
.S

.S
.H

. 
(L

E
E

S
) 

(5
9
.Q

°
S

, 
3

0
.?

°
*

) 
D

e
c
e
m

b
e
r 

I
9

L
5 

A 

cr> o*' o #h m o 
C\J C\J C\J KV K*\ KV.T* 

G'.VO CT'O'O (Nj OVVO K> DO 

iruoinvovo mm m.^ 

vZ) iRvB m CU JnN- 66 60 60 60 _ 
c\icv?c\j(M<\j<\jc\jc\jc\jc\j 

OlVO KiVO CTN 

mmmc\j cvi 

OOOOO 
OH^Hr 
k> m m m m 

OOOOCOOOOi 

a 
o 

4-> 
«C 

© 

O O a} 

m oj 

Hjt? 
<0 60 "S 

OH1 * 

- Pi « 8© h 
© • 



t -S 

i. 5 
i "* 
jC 

3r* 

s 

CO SOOOOOVV «««iVO iCi««MdU)«NNO(b • ••»•«• •« ••••••••••••••• 
eg CM CM *0 CM *0 ao (O lO *0 ►> W W OlOntOlOWeOWeOWN 

® »o ® ffl a co ^ <t< *o o 
•H CM CM CM CM CM CM CM CM CM 

§8 88S 888 88 
HH H H H H H H H H 

WW^MHCU^MOnN^tO^ ■HcoOlflOOq'aOlO 
• o e o e o oooeeeoooeftoooeaoo 

w « w rt »n ft»o©?*£D®oo 

H jj| 
M 

g~< eg n^ujo^aaOrtsuW^uJCNocsO^cMO 
OO OOOOOOOrtHpli-lHrtiMilrtHMNtON 

£ 
2 
■*> 
es 

■s 
> 

© 

! 
a 

► 

i 
3 

« 

a 
o 

4i 

fi 
© ft 
o 

H 

I 

»' S? § 

s°. °. s 

in 

S a 4 

3 
c 

H 

a 

1 
u 

•8 
J3 
Q 

H 
<© 

8. 
►» 

9 

I 

\ ft 
* 

8 
a 

i 

,, 



<T> 
<£> 

LU 

J 

CD 

< 

I— 

r»A 
f\J 

o 
O' 

T 

Q 
fv 

•8 

0 
fv 

•8 

0 
to 

n 

o 
to 

1 

vo 
rv 
ns 

V
 

% 
c 
ft] 

*0 
■£ 
1 

o 8 

<! 

0 
0s 

n 
0 

Q 
0 
to 

o 
<a 
'i 

c 
Oc 
Q 

o 

to 
0 

0 
O' 

7 

ic 
o 
ft; 

*o 
* *3 

m 

0 
a 
«■ 

0 
N 

0 
CO 
7 

<0 
vJ 
7 

0 
<3 
to 

0 
N 

Q 
<v 

7 

0 
6c 

O 
fto 

ns 

0 
to 

7 

0 
Oo 

ns 

cm 
CM 

0 
0 

T( 

0 
Vj 

7 

0 
dId 
<v 

0 
C' 

•8 

0 
0 

n 

<0 
0 

■J 

*o 
(r> 
n 

V] 

*> 

0 
to 
Or 

o 
Cv 

m 

Q 
Ov 

nr 
0 

^T__ 
O 
O 

s 
ns 

0 
Oc 

nr 

0 
o 
ft) 

<3 
v> 

ns 7 

VQ 
o 

0 

1 to 

0 
»0 

. 7 

0 
vl! 
7 

0 
*o 

7 

0 
to 
ns 

S 

7 

0 
b 

7 

c 
vC 
7 

0 
vS 
7 

O 

p 
7 

0 
Oo 

7 

CM 

c 
cv 

7 

0 
0 

1 

0 
> 

0 
(V 

8 

0 
V 
1 

Vo 
43 
1 

s 

4> 

Vr 
a 
v0 

V 
o 
rv 

15 

0 
« 

0 
N» 

2 

nr 
u 

0 
lb 

Tr 

0 
nr 

m 

o 
<> 

42 

0 
to 
7 0 

0 

> 

ns 

^0 
7 
7 

0 
to 
7 

0 
Cc 

7 

c 
'S 
7 

u 

0 
7 
7 

0 
ft] 
3 

N 
O 
'S 

vn 

p 
to 

43 

Q 
> 

0 
to 

7 

0 
to 
7 

0 
'll 

7 

o 
CM 

c 
er 

*! 

Q 
0 

IS 
> 
1 

0 
41 
n 

Q 
> 

7 

^0 

1 

"o 
rJ 

nr 

V 
O 
vO 
n 

0 
> 

O 
Vi 

Q 
to 

1 
u 

o 
0» 
ns 

0 
to 
ns 

Q 

<2 

o 
0 

u 

4! 

•^c 
c 
g 

0 

7 

0 
« 

7 

0 
*) 
7 

u 

0 
> 

7 

0 
V) 

41 

0 
111 

ft 

J 

Q 
> 

P 

0 

> 
7 

o 
vfl 

nr 

0 

b 

7 

ON t-i 
Q 
> 

1 

0 
b 

o 
to 

1 

0 
V 

7 

0 
=t 
7 

b 
0 
cv 

<8 

c 
cv 
m 

* 

s Gq 
<1 

O- 

Hi 

0 
V 

0 
to 

o 
vS O 

O 
vS 

a 
to 

O 
\9 

<1 

Q 
tv 

7 o 

0 
J) 

7 

o 
V) 
m 

a 
>8) 

7 

0 
^ 

7 

0 
J 

7 

0 
to 

41 

? 
7 

O 
N 

"3 
? 
7 a 

0 
'll 

“8 

8 to 

7 

0 
to 

7 

o 

4) 

7 

00 
H 

0 
tv 

0 
N 

1 

0 
to 

1 

0 
\ 
to 

0 
tv 

7 

* 
o 
Oc 

m 

X 
0 
V 

4T 

8 
% 

"3 

0 
to 

o 
tv 

m 
o 0 

0 
t> 

Ti 

o 
CV 

o 
O' 

1 

o 
*) 

0 

o 
0 
ft) 

JC 

5 
to 

§ 
»n 

c 

to 

0 
On 
7 

g 

7 

c 
o 

0 
> 
to 

0 
o 
ft] 

u 

0 
o 
rr) 

0 
0 
or] 

0 
0 
ft) 

0 
<3 
to 

r- 
r-* 

0 

*J 

0 
(V 
■8 

O 
O 
to 

0 
> 
*0 

0 
0 
to 

V 
o 
> 

tyi 'J 
> v? 

> 

o 
Q 
"} 

o 
T 
to 

Cl 
Q 

«: 

0 
o 
•) 

0 
0 
* 
to 

0 
0 

rt 

VQ 
7 
to) 

0 
O’ 
to 

o 
vS 
ft 

o 
o 
to) 

o 
So 
'77 

0 

7 

0 
bq 
ft) 

o 
> 
to 

J 

0 
> 
O' 

o 
to 

to 

o 
» 

0 
to 

to 

MO 
H 

Q 
1 

") 

% 
o 

•$ 

o 
to 
to 

0 

<n 

f 
0 
V 
«3 

1c 

s 
"3 

k 
o 
'o 
> l 

VQ 
Ov 

> 

0 
•8 
*8 

0 
«; 

to 

0 
V) 

0 
O' 

<8 to 

o 
<8 
to 

0 

0 
7 
> 0 

Q 

i 

0 
7 
to 

0 
43 
* 

o 
N 

to 

0 
•4 
to 

0 
") 
to 

0 
N 
to 

0 
\ 
> 

0 
■€ 

SJ 

0 
0 

} 

0 
O' 
ft) 

0 
to 

0) 
S 
to 

ir> 
H 

C 
> 

c 
n 
’>] 

e 
•3 

0 
1 
to 

^0 
vfi 

> 
4» 

Jo 

V 
a 
'o 
Wi 

w 
o 

C 

O 
n 
"J 

o 
9tr 
*: 

o 
•N 
*3 

o 
N 
n 

0 
to 

to 

0 
■J 
to 

s 
to 

g 
to 

0 
0 
7 
to 

0 
7 
to 

0 
> 
> 

vs 8 
to 

o 
O' 
to 

0 
to 
to 

o 

J 

0 

? 
nj 

0 
oo 
to 

0 
5 
T 

0 
0 

V 

0 
Oo 
to 

c* r-S 

0 
> 

0 
1 
to 

0 
< 
"3 

v> 

0 

") 

X 
0 
c 
* 

O X 

o- 

y 
o 
N 
vl 

X 

s 
0> 

0 
n 
ft 

0 
'I 
> 

0 
1 
>■ 

0 
> 
ft) 

0 

to 

§ 
> 

Uo 

& 
0 

O 
O 
ft) 

0 
n 
to 

O 

J 

o 
Qo 

») 

G 
O 
> 

0 
vS 
to 

0 

to 

0 
7 
* 

O 

*3 
vfl 

0 

2 

0 
0 
to 

0 

to 

0 
0 

> 

KN 
Q 
* 
0" 

O 
(T) 
ft] 

0 
fc 
®3 

J; 

0 n 

<0 

*0 
v9 
> 

X 
o 
o 
0© 

< 

0) 

c 

C5 

0 

? 

V 
c 

to 

o 
Q 
N 

, 0 
3 
to 

! 
c 
n 
to 

0 
o 
> 

O 
0 
> 

Q 
to 
Jv 

O 
to 
to 

0 O 
'<5 
!o 

VJ 5C 

,> 

r 
<t 

TV 

05 

0 
0 
> 

C 
“1 

0 

? to 
$ 
,!v 

c 

to f 

<5 
to 

to 

CM 
j-1 

0 
7 
r 

0 
cv 

to 

O Q 
tv 
v> 

0 
} 
V) 

*0 
c 

fib 

t 

cr 

jd 
0 *0 

o. 

> 

O 0 
■rt 
to 

C 
O' 
*») 

61 o 
J 
2 

c 
io 

> 

o Urd 
vO 

o 
fn 
ft» 

*ol 

to 

O’ 4C 

'o 
Vi 

o 
to 
> 

% 
> 

0 
> 
> 

o o 
to 
>■ 

o 
o 
r> 
rr 

• > 
> 

'o 
O' 

to 

o' 
O' 
to 

C3 
to 
to 

f* 
r-C 

0 
b 
") 

0 
} 
"J 

0 
io 

•J 

c 

in 
§ 
to 

o 

Pc 

V k 

u 

* 

CD 

o 
> 
*0 

o 

> 

c 
in 
ft) 

0 

> 

c 
> 
to 

o 
to 
ft) 

0 
IN 

ft] 

O 

vfj 

2 "j 
n M? 

Vo 
o 
vfl 

8 
ft) 

o 
3 
t 

0 
7 
>• 

0 
vO 
> 

N 
* 

£ 
ft) v_/ 

0 
to 
to 

0 
to 
to 

8 
> 

O 
to 

to 

o 
c 
O' 
flf] 

Q 
a 
n 

0 
0 
to 

0 
<0 
NJ 

0 

«) 
* 
fv. 

V 

y 

v 

C5 

* 
0 
0 
rv 

0 
to 

-3 
'8 

«) 

o 
Ob 

V) 

0 

to 

0 
vS 
> 

0 

to 

0 
a 
V; 

~N 

> 
<J 

0 
Co 

7 

if 
0 
0 
\ft 

V 

s> 
ft) 

Q 
IN 

> 

o 
CN 

<0 

0 
Oo 
> 

0 
0> 
> 

O 
ft) 
> 

"o 3 
en 

o^_ 
o 
rv 

s- 
Q 
k> 

lo 
vi 

to 

s 

3 
r 
n 

0 
to 

<8 

0 
to 

to I 

0 
N 

J 

O 
c 
4. 

it 

0 

5( 

^5 

* 

CD 
§ 
> 

0? 

3 

Q 
> 

V) 

Q 
ns 
to 

o 

! 

Cl 0 
c 
> 

0 
s 
> 

O 
o 
ff) 

0 
0 
0 
to 

o 
fio 

V 
o 
to- 
w 

7 

vi 

|a 

> 

o 
to 

W •v_ 

0 
(N 
trt 

o 

0» 

42 

0 
* 
to 

o 

? 

J7? 
0- 

0 
to 

to 

00 
o 

0 
\ 
ft) 

0 
0 

0 
* 
<n 

o 
•o 

> 

O 
*0 

if JC 

^9 

K 
*0 

V? 

V 
0 

■0 
n 

0 
*8 

0 
r\ 

ns 
0 

0 
0 
ft) 

0 
[\ 

ft) 

o 
\ 
> 

o 
•n 

ft] 
0 

V 
0> 

Sr 

0 

ic 
q 
J 
a 

0 

? 

o 
0= 

O 
Oc 

o 

ftj 
0 

O 
ns 

O 
o 
ft) 

0 
0 

o 
to 

to 

V. 
to 
to 

»*- 
o 

0 
Cv 

0 
(V 

1 

0 

10 

\ 

3 

* 1C 

W 

G 

v; 
C5 

^0 
) 

0 
N 
> 

o 
CV 

0 

c 
>g 

0 
ft] 
n 

0 o 
nr 
\a 

0 

C 
(V< 

J 

vo 
to 
V 

s 

to 

c 
7 
to 

0 
to 
)• 

0 
0 

V) 

0 

0 

a 
to 
to 

o 
n 
ft) 

o 
to 

°J 

& Oto. 
lo 
O 
* 

vO 
O 

Q 
fc 

n 

o 
V) 

0 
*0 
7 

0 
O 
•* 

$ 
7 

V 
0 

? 

1c 

nr 

0 
* 

% 
•o 

»c 
o 
O 
n 

JC 
O 
iH3 
ns 

O 
o 
<i 

0 
>• 
Tf 

0 
0 
to 

0 
> s 

7 

0 
o> 

1 
sj 

o 

n 
-J 
42 

V 
Q 
Vt 

0 
7 
7 

Q 
> 

1 

o 
IN 
71 

0 
Ot 
to 

d 
o 
ro 
to 

0 
(1) 
to 

o 
V) 
ft] 

8 
> 

Oo 

*11 

IT' 
O 

c 
9 

1 

0 
0* 

nr 

0 
(V 

1 

0 
» 
n 

o 
tv 

u 

X 
Q 
n 
•3 

V 
Q 
c 
B] 

X 
o 
•1 

* 
o 
O 
ft] 

1C 
s 

rfi 

kc 

to 

§ 
0 
41 

<J 

o 
> 
ns 

o o 
to 

0 

0 

0 X 
O 

.■) 

X 
o 
o« 

o 
Do 
1 

to 

7 

o 
o. 

n 

0 
r\ 

1 
u 

o 
* 

0 
tv 

7 

0 
to 
7 

•5- 
O 
ft) 
nr 

!o 
C' 

3 

0 
b 

7 

0 
CB 

'I 

a 
cv 

O 
V) 
nr 

o 

18 

•tc 
0 
Vj 
f*] > ? 

n 

* 
o 
y> 
V) 

< 
o 
o 
1 

*0 
!o 
■9 

0 
Co a 

j 
1 

0 

O 
«J 
J7 

> 
1 

c 
o 

o 
0 
to 0 

o 

7 

0 
V 77 

1C 
0 

? 

0 
7 
r 

,° 
to 
7 

0 
o 
ns 

0 
to 
7 

0 
V] 

o 

5 

o 
vfi 
ns 

0 
41 
'S 

o 
(V 

0 
0- 
7 

K\ 
o 

<3 
o 
‘l 

Q 
0 

T 

Q 
8 
■» 

O 
rs 

V 
<0 
k 
*> 

8f 

I 

< 
o 
8| 

X 
0 
91 
*9 

V 
0 
\ 
»] •8 

0 
<0 

0 
'o 0 

0 

7 

O 
flo 
n 

g 
n 

o 
"! 0 

0 

*3 

0 
1 

X 
0 
•V 

0 
0 
n 7 

0 
(S 

7 

0 
\ 

m 

0 
V0 

■1 

0 
(te 

a 

0 
CO 

7 

0 
tv 

7 

0 
Oo 

7 

o 
Oo 

7 

CM 
O 

0 
c 
rj 

0 
0 
"3 

0 
vl 
7 

U 
Os 

1 

0 
fV 

1 

o 
7 
"3 

o 

i 

•>c 
o 
0* 

5C 
O 

"D 

if 
o 
0 

JC 
0 
n 
•") 

0 
0 

0 
vS 

nr 
0 

0 
•ft 0 

0 to 

1 

Q 
ft) 0 

fi 
7 

JC 
c: 
o 

rl 

< 

3 
■to 

c 
rv 

o 
o* 
•5 

0 

0) 

o Lkj 

nr 

0 
v> 

0 
> 

0 
Oc 

0 
v« 
1 

0 
O' 
7 

0 
O' 
7 

O 

o 
o 
ro 

0 
o 
tn 

0 
to 

7 

0 
0 
<0 

0 
to 
0 

V 
0 
\SJ 
n 

5C 
o 

4C Jr 
0 
Q 
•3 

4: 
0 
k 
n 

0 
t* 
n 

0 
N 

0 

<5r— 
o 
0 
3 

o 
0* 

•» 

0 

*) 

O 
kl 
ns 0 

8 
to 

Ac 
0 rv 
nj 

X^ 

a 
i*7 

0 
«> 
7 to 

0 
0 
to 

Cl 
» 
7 

0 
vl 
n 

0 
N 2 

7 

0 
'i 
7 

O 
N 
») 

0 
O' 
7 

3 
0 
ft. 
7 

0 
O' 

** 

c 
Oc 
nr 

O 
O' 

0 

m 

8r 
o 
0 
<0 

0 
0- 
n 

< 

a 
n 

5r 
0 
fit 

X 
0 
^ 

o 0 
Ot 
1 

O 
0 
r 0 

o 
w 8 

o 

. n 

0 
0 
r, 0 

0 
0 

k 
c 
tv 

X 

a 
to 

o 
0 
ft) 

0 
N 2 

7 

0 
^ 
a 

0 
^ 

0 
0 
ft) 

0 
vJ 

0 
to 

7 

0 
0 to 

o 
o 

<5 

s 
p 

CM K- =» if M © o c 
•- 2 : <H 

IT ft vO 
H 

1 

r- 
<H 

a 
e- 

o 
•- 3 

f* 
CM 3 CM 

II VC 
<VJ cv 

a 
cv 8 

O H 
S<to 

■ 
1 

c 
c: 

S 
a> 
S 



o </> 

2 J 

o 
s 

ijj 
_j 

03 

< 
S- 

(U 

Z 
o 

g 
Ul 
X 

& 
o 

to! 

t, 

> 
o 

A 

g 9 
5 
6 
O 

I, « 

■si 
S | 

o 

55 

«*-! 

O 

3 
O 
© 

3 
CD 

o 
e 
o 

t/> __ 

®bi 
® Z 

o 
d 

< 

9 
o: 

iu 

2 

s? 
o 
80 
r*- 

iu 

1 
s~ 

<M 
<o 

v3 

CO 

J 

be 

-9 

i: 

f0 

\c 

bo 
> 

>o 

'o 

<3 

V) 

<n 
O 

3 

> 

rs > 

'O 

r< 

tj 
o 

fs 
•Q 

v5 

14- 
<X 

S£> 

KX 

*0 

C'l 

*o 

> 

s3 

bo 

4 

bo 

4 
O' 

4> 

ro 

S3 

n 

4 
Q 

j vi 

bo 

W 
fW 

o 
vi 

s9 P 

a 

is 

*0 

w 
bo 

V) 

ic 

o 

X 

v>. 

V 
V) 

> 

r- 

V) 

bo 

'o Vo 
O 

«X 

s3 

f"» 

bo 

12 

> 

«0 
o 

CO 

s9 

X 

5^ 
rs 

X 
—s 
O 

b 

s3 

la 

t- 

*0 

s 
O 
rs 

v-* 
ro P 

S3 

~s 

S3 
<i 

S3 

bo r\ 

x3 
> 

s9 

O 

x3 

«-» 
M 

vo 

vi 

Q 

bfl 

:r 

vj 

<3 vB 

K 

vr 
O 

s3 

O v X 

y> > 

a 

-3 

o 

o 

r- 

V) 
0 

n9 

v> 

7i 
►7 

o 

s3 

r- 

Vo 
O 

<x 

rs 

VC 
' s 
bo 
ts- 

•n 

S3 

'S 

2> 

-~N 
<> 
v3 

o 
ex 

rs 

> 

s9 

OO 

S3 

? 
S3 

“S 

S3 

cr 

s3 

s3 

^3 

<x 

O 
fM 

OO 

xO 

O 
bo 

' \ 
o 

r^ 

o 

o 

J 

& 

V 
-~3 

* 

s9 

vr 

Q 

O 

V: 
fO, 

2) 

Q 

r- 

> V) 

s9 
0 

Of 

s9 

> 

bo 

Vo s3 

l2 

o 
b=. 

OX 

P' 

S: 
s3 

:> O 

S3 
o 

9° n 

P 

re 
ts U 

<X 
ts 

p" 
rs 

<0 
r' 0 

On o 'o 9} 

r< 

OO 

O 

o 
V 
o 

o 

w 

3 

n3 

V 

<> 
s3 

X 

lD 
r- 

> 

-3 

V) 

-3 
u 

s3 

s3 

a 
rs 

•Q 
o 

CX 

bo 

^>x 

O 
s> 

r\ 

v9 

b0 

--3 bo 
o' 
r^ 
s_y 

b<J 

ty> 
<^i 
C< 

CS' 

Xi u 

O 

(S 

CX CO 
(s rs 

00 
p4 

> 

C<i bo 

bo 
rs 

bo > 

cr- 

V 
> 
s9 

ye 

%n3 

Vr 
l> 

V 
oo 

*o 

> 
K 

o( 

sB 

V 

Ts* 
,v9 o 

O 

\3 ^30 

CO 

r-" 
Q 

v5 
u 

bo 
rS 

V 

CK o 

O 

^9 

O 

t< bo rs 

s3 

rs Nj r- 

v3 

rs O 

ex 
rs 

r- v3 

bo 

> 

fc6 

> 

Oo 

S) <i 

cs 

vr 
Kr\ 

S3 

i-- 

•o 

V: 
> 

'o 

V: 
> 

2> 

> 

O 

tcO 

S3 o 

^3 

v9 

o 

bo 0 
sS 

o 
n 

n 

X 
O 

bi 

bo 

s£) 

o{ 

s3 VSa 
OQ 

v3 

o o 
ts 

s 

o 0 
Ci 
K 

<i 
rs 

> t 
r- 

v£> 
r( 

rs 

bo 

XJ 

si 

O 

V> r- O' 

s 

> 

S9 

V 
00 

v) 

m o 
rs S3 

VO 

n6 

rs 

bo s9 

rs 

rs u 
<o 

0 
on 

s 

Q 

c>j 

rs 

V6 

> 

S3 

v3 

K bo 
s3 <x 

rs 0 
t>° 

s9 

bo 

s3 

~> 

s3 

Or 
0 

IfN Kyo 

bo 
v9 

bo 

CO 

bo 

o 
'q' 

r< 

rt 

cs S» 

0 X 

rH' 

ii 

V 

a 

2> 

X 

*o 

<i 

r- 

*o 

s3 n9 

bo 

bo -'S 

~s 
> 

CS 
s3 

S3 

•ex 

s9 o 

~N 
> 

2: 

> 

2? 

o 

S9 

X 

V 

y> 

cl 
rs 

bo 

S3 

O 

bo 

> 

v9 

■a 

r< 
s> 

0 
> 

S3 

n3 

S3 

<0 

s3 

?— 

k3 

H 
bo 

nj 

o 

<■* 

bo 

0^* 

^9 0- 

v: 

sa 

Ox 

di 

O 

y> 

X 

<) 
r< 

<X 

s9 v3 

■rt 

Oo 

"cX5 

ei 

C3- 
ts 

CO 

s9 

rs 

s9 o 

bo 
7s 

> 

bo 

O 

X 

> 

v3 

> 
ts 

vyi 

S3 

-3 o 

S3 

vr 

s9 

o 

,Cs 

^0 

sS 

O 

n3 

ro 

\3 

bo 

KN 
«»« 

r 

Co 

bo 

S 

V 

■31 

V 

O 

S3 
s 

X 

0- 

> 

OX 
tjO 

■s 
V' 

rs 

> 

0o 

sj 

X 

3 

^9 

o 

d 

a 

s 

X 
Oo' 
VO 
l-1 

v3 

1 - 

<x 

S3 

X 

' i 

O' x3 
Ps 

v3 > 

y> 

\j 

v3 

O 

T 

ro1 

,o 
<x 
rs 

bo 

is 

bo 

s3 rs V5 

s3 

O 
0 
-j 

-3 
s9 

bo 
> 

be 

>3 

rs 
> 

\0 O' 

4t 
bo 

•6 

X 

y> Sj2 

t>o 
3K 
V 

»BX 
t>o 

> 
V' 

-o 

>c 
o 

s 

ro 

2> 

O 

bo 

s > 

rs 
> 

S3 <3 

<r 
d 

£s 

o 
bo 

> 

*o 

o x 

S1 

2Sj 

*7 

o' 

S3 jS3 

> 

S3 

a 

-12 

>3 

si 

O 

rs 
9 

VJ 
XV 

O 
'— 

V .0 
v> 

s* 

x3 

H 
«-« 

<0 

0o 

n 
bo 

v3 

s. 

-~N 
o 
S3 

> 

6o 

s 'o Vr 

sn 

X 

O 

O >C 
0- 

> 
V 

> 

v9 

V 

> 

*o 

V> 

•Is 

rr> 

r< 

rs 

*9 

s9 

rS 

'X 
o 

S3 S3 Vo 

JJ 
rcx' 

rs 
i—j 

X 
fco 

X 

o 

S 

ic 

P 

is 

P 

si 

?0 

s3 

bo 

4 

bo 

S3 s 

o O' 

4 

O 

s3 

O to 
rs bo 

ro 
r- 

*"N 

i2 

U 

On 
-12 

bx 

V 

v»S 

S' 
*s. 

V 

VC 

o 

*3 

~\ 
O' 

is 

X 
»"S 
CO 

*o 
sjy 

u. 

k> 

> 
Cs 

> 

2i 

O 

S si 

d 

fn 

di 
cj 

'S 
V3 

bo 

V 

•o 

sv 

S 

Is 

~9 

*0 

«0 

4 

c"\ 
NO 

4 

No 

4 
sS 
-3 
v^ 

VXD 

S3 

40 

is 

O 

4, 

< 
Tc? O) 

O 

S' 
> 

t- 

O 

bo 

4 
5-- 

s9 

Cs 

* 
->. 

v> 

vb»r 
(<\ 

> 
V 

83K 
rr> 

> 

Nit 
Vo 

> 
V 

d 

tj 

V 

rd 

s *0 

oo 

s9 

> 

*6 

tjo 

-'.3 

-3 

*0 

P 

2> 

NO 

ii 

v2 
> 

bd 

X 

> 

X 
on 

y> 

o 

ii 

> 

4 is 

r- 

4 

VJ 

o' 

s3 
i J 

O 

s3 
O' 

4 

•0 

i~4j 

s 
> 

}o 

0 
4 

00 
o 

t>0 

S3 

v3 

r- 

> 

S3 

^9 

^0 

O 

r* 

b*: 

>- 
V 

> 
V 

bx 
s 
> 
V 

Vr 

\> 

b- 

X 
o* 
o 

b 

V 

> 

S3 ’o 

OQ 

*s9 
0 

> 

-9 

> r- 
~s 
rs 

cS 
O 

3 

rs 

V3 X 
is 

V 

V 

NJ' 

> 

"S 

la 

bQ 

> 

cl 

4 

'S 
s9 

io 

bo 

S3 

O' 

4 

bo 

<9 

ro 
4 

x9 

4 

fr- 
O 

r 

•O 

o 

r 

t>o 

*0 

r- 

*0 s3 

j< 

> 

b a: 
bo 

<o 
V 

Ok 
bo 
ro 
v- 

vr 

NO 

Ov 
n 

n/ 

it 
r\ 

0 

k 

'n cO 

sS 0 
o 

ii 

O 
Vo 

> 

io 

> 

*o 
0 

'S “-V 

<n 

> 

V 

VO 
> 

o 

2) 

U. 
to 

> 

O' 

:S 

CO 

4 

A 
U 

s 

o 

4 

o 

4 4 

bo 

4 

* 
O 

S3 

O' 

4 

o< 

*0 

r- 

*6 

V 

> 

b 
ro 
CO 
V 

U.5C 

V) 

V 

O 

> 

* 
O', 

X 
Si n3 

> 

X 
T- 

> 
0 

0 

'-o 

n 

'•o s 
0 

$ 
(S 

X 

P' 

> 

X 
SJ 

- 
-O 

> 

vo 

> 

> 

>' 4 
cJ 

4 

OS' 

> 

N> 

> 

<n 

S > 

tr* 
o 

Vs 

> 

co 

> > 

u. 
o 
> 

< 

> <s 

Sx X 

■d, 

0 

X 

ro 

U-X k 
> 

s 

k 
> 

O 
o 

X 
TS 

S 

Vo 

>■ 

bo 

ro 
0 

Vb 

> 

sv 
CO 

XX 
s3 

JO 

s 
bo 

ro 

o 

ro 

Vo 
J 

vo 
>; 

n 

> 

u 
~s 
bo 

0 
O 
ro 

b^ 

^0 

s 
4 
s 

CO 

> 

*0 

U. 

«0 

V 
r^ 

U. -41 

>" "3 

G 

a x 

n 

a.* 
> 

re 

V.X 
> 

u. 
<3 

"S 

u. 
r- 

rM 
0 

•V 
on 

«s 

co 

> 

s!) 

ro 

oo 
0 > 

vvx 
ex 

p 

XK 
O 

ex 

X 

<x 

S' 

<o 

Cb 

<o 

IS 
s 
bft 

St, 

CO 

> 

k 
> 

4 
<1 
> 

-3 

4 

© 
> 

-i- 

o 

4 

S K 

v? 

3 

CL^ hx 

'o 

U.X 

<X 

S 

lv< 

NN 

u-x 

bo 

u. 
o 

IV 
s3 

fO 
o 

X 

o- NJ- 

> 

> 

> 

Vo 
0 

bo 

> 

U.X XX 

ex 

s 
O 

CX 

u. 
s 
bo 

«s > 

cl 

'J' 

ci 

4 
t- 

> 

VV 
bo 

wS 

4 
>■ 

O 

«VD 
o 

t- 
sk 

■*% 

[/> 

c> 

4 

r- 

V> 

u. 

> 

U.X r->* --x 

Cb 

U-X 

n 

0-X 

<0 
/s 

V 

ro 

}6 > 

X 

u 

X 

r- 

n tj 

Q 

2i 

'o 

> u 
O 

> 

<-i 

> 

XX 

So 

r'< 

u 

Ts 

to 

s 

<o 

>* 

9 

> 

CS 

> 

S3 

4 

Q 

V9 

X 

CO 

> 

<i 

4 
Vo 

> 

l-» 
1 o 

K 

0'- 

> 

> 

y> 

-j 

4 

bo 

y> 

<b 

Vrj 

'i 

VO 
u.k 

O- 

V 

'o 

U.V 

CO 

“V 

V) 

» 

X 

-2> 

Vi. 

> o 

'o 
o 

cO 

> 

O V3 

b ^7, 
<J 

2? 

X 

V) 

> 

0.x 

p 

Zl 

S 

^0 
h 

-.3 ri 

4 

bo 

> -4. 

*s 
no 

-4 

rx 

*0 

'-3 

> 

> 

4 

xs 

4 

8 

<n 

**> 

'h 

Jj, 

OO 

*0 

bo 

'o 

<0 

S S9 

u 
r-~ 

crj 

O' 

> 

w 

CO 

*A.W 

s3 

si 

rs 

y> 

s 
ts 

V> 
o 

Vn 

> 

> 

y> 

co 

*o 

on 

y> 
<J 

or 

V) 

X 
CO 

■o 

X 

3 
2; 

w 

bo 

> 

X 

o 
s3 

ri 

•^3 

r» 

> 

4 

bo 

V) 

^3 

i2 

w 

V9 

' N 

CO ro 

4 

►* 
80 
o 

<AJ k> ur m o o 
H : 5 : 

-=J 
!£ 

1 

VD 

1 

.- 
■ 
H 

o 
8 

^-1 
ew SS 

k 
a S 

NvD 
Cj 

c 
m A 

0 
s 6 

‘ 

3 
T9 

i 



o tn 

2 -» 

T» 

J 

«. 
k 
a 
• 
• 

S 
• 
"3 
•a 
O 
o 
• 
ac 

cd| 

* 

- ! 

<sj o 

~ 5 2 
r- o 

UJ ^ s 
_J K *■ 

c3 £ §g 
< ©; 
L_ <rt f 

I tl 

c 
© 

> 

Oo 
a 

1 

S| 
I 2 

f <■ 

% 

« 

o* 

Vi 

*N 
>j 

$ 

o*> 

s «5 
n9 

V.V 
vt 

O 

ic 
ts 

y 
'st 

tj>‘ 

V 
«1 

Jo 

s 

V 

ts 

is 

H 

J'l -V , , ^ s» 
^ ^ ^ s>i« 

~.u ; 
5 

ts 
Js? 

§ 

cU 

o 

s 

'N 
NO 

d 

ts 

SB 

fH 

b- 

6c 
n8 

»*> 

5? 

\ 

si 
Vo 

V, 

a 
« 

0 

s» 

•* 
sS 

'•N 
>5 

n5 

<*» o 
ts 

if 
ts 

s 

V 

§ 

<-t, '«', ts 

w ;> 

i -sx 

^ i ^ 
X> 

0 

vS s9 
N-/ 

hjf 

& 
? 

N* NO •st 
N® 

o 

si 

b 

sj 
? 
si 

«) 

S d d 

* 
** 
m 

si 

si 

> 

V» 
o 

>4 

-s 

ts 
S- 

Q 

NS 

V 
"s 

d 

hat 

§ 

w 
q ^>S t-v 

s q 

s. CJs 

S 

s9 
t) 

Os 

sO 

V 

{a 
3 

id 

o 

sj ts 

'S 
•n 
sO 
SJ 

o' 

xj N^' 
si 

b 

d 

'x. 
>9 'i 

tk 

4 

\ 

% 

z 

<K 

'i 
V, 
ts 

N» 
K >8 

x 

t* sj 
d ? 

X 
*s > 

ci c5 

o 

« 
Q 

n9 ts 

>i s 
0 

& 

9> 

d 
3 

V 
O 

SD 

ts 

6c 

sj 

Oc 

sj y 
Si 

■si 
ts 

SO 

s« 

Si 

sj 

•* 
«4 

>3 
ts 

>i 
\» 

>i 

>« 
*1 

s9 
d 

•H 

M 
-s 

S 

0 
ts 

v> 

si 

ko 

sj 

s8 

sj 

s 

ti 

? 
ts 

vj 
0 

<3 

«4 

l/U 

cs 

-o 
>6 

Nl 

si 

4/ 

«? 

tt 

■> 
ts 

si 

rs y 
N. 
K 

6< 
t< 

N 

N 

o 

09 

Os 
ts 

V 
X, 

o 

ts 

> 

V 

j 

V 

-# 

X 

V' 
J 

*. 
ts 

(T^ rl 
*J 

n£i 

vii % 
si 

Ni. o 
o 
o» 

H 

5: 
si 

si 

sj 
Xk 

8 
«X 
Ox 

O 

ts 
ter 

& 

O 
0 

ts 

si 

ts 

0 

is 

N 

t\ 

% 
9~- 
09 64 

a 

64 

0 

VO 

> 
tjs 

V 
\J 

si 
S 

X 
>0 

H 

V 

q a sj 
1^ ta sj tN 

>s 
\ • 

6 

-i 
ts 

V 
> N 

sj 
‘3 
sj 

o Q 

ts 
‘i. 

V s. S *J 
O 

t'N 

0 

Sx 

' N 

sd 

\ 
tx 

a 
64 

> 

6j 

> o 
t< tjs 

V 

>> 

sS 

V 

q 
t* 
ts 

> 

vS 

rs 

n9 

ts 

ty, s9 

o 

ok. 

si) 

y> 
o 

ts 
•s 
S NO 

si 

sj 

t\ 

K 
0 
ts 

'X 
ts 

ts 

ts 43 
6a 

sj 

ON 

si 

V; 

sj 
<0 
ts 

o 
«■% 
«r* 

^0 

V^Q 

X® 0 
K 

** 
<Ss 
\ 

sS 

«sU 

hj 

V 

<h <5 
ts 
\ 
sj -4i S si ts 

«) 
ts 

s 
<o 

ts 
Q 
64 sO 

V 

CH 
ts 

Q 
ts Cs 

> 

sj 

•s 
ts 

0s 

S3 

-vi 

s3 sj 

o 

ts 

© 

s tc 

o 

S-- 

O 
K <5s 

V 
tf) 

sS 

0 

\l 

X 
-s 

ts v£ 

s9 
e 

$ 
sS 

•s 
<0 
ts 

> 

-i ,s» 
o 

s# 

ts 

o 

sS 

V 

s3 

ts 

6c 

sS 
t^S 
K $ 

<jj 
ts 

si 

ts 

v, 
si Nfi 

*1 

sj 

ts 

sj 

<© ts 
Os 

Q 

tsi 
•i 

N I <** 

V 

X 
<N 

a § sj/ 

ts 

s 
sD s^y 

sS 
ts 

tk 

sO so 

<s. N3 

tN 

0 

Cts 
k 

H 

V 
tj- 

S0 

0 
Ss 

ts 

Si ts 
O 

sj 

SO 

sj 

> 

IS 
> 
sj 

si 

si) 

o 

sS 

si 

s9 

© 
=*t< 
CD 

'sO ^* Cks 
S. 

> 

>i 
\/ 

V 

S, 

c?< 

> 
V 

VS 

> 
V 

sS 
S' 

'S 
s9 

C2 

sS 

K 
d 

"N 

J 

tic 

V) 

% 
ts 

N) 

q 

> 

sj 

v> 

sS 
> 
nS 

bj 

Si 

sj 

N 

>i 

ro 

sj 1 

o 
«Oi 'H 

kx, 
+ 
tX. 

So 

^3 

*55“ 

Gj 

V 
0 *£ 

V 

X 
V > 

si 
> ^J- 

. 

ts v9 

S 6s, 

0 
n9 

6« 

13 

0 

HTj1 

SsJ 

ii 

rst 

& n % tSi 

si 

si 

-s 

NS 
S'-J bj 

NS o» 

s 
I 

0 

sj 

O 
o r? 

OQ t-N 
Q -D 

C5^ 

•x 

rC) 
> 

V 

<D J£ 
vS 

V 

ts 

> 
V 

O 

s 
ts 

«3 
ts 

§ 

-s 
> 

s3 

ts 

s 
y ts 

•N 

V 

£ 

Vi 

*) 

sS 

■—\ 
6a 

s 

$ 
nS 
N_ 

K 
o' 

sS 
p 

b I q 

© 
*•% 

£ 

n9 

K 5 
> 

K 5 

X 
* 

q 

% 

* 
V \/ 

v 
Q 

S 

ts «) 

O 

iSJ 

to 

H 

sO 

s 

S' ts 

s 
y 

§ 

ts 

* 

ts 

3 

vV 

Vi 

t>. 

V 

sS 

sj 

\ 

s3 

'’"N 
Qn 

b 
t 

b, 

o 

s 

> 
ts K 

Ch» ts 

s 

s3 

ts 

sj* 

N 

> 
V V 

V* 
v» 

M 

X 
s 

S 

cr 

ii 

H 
O 

s3 <D 
vD 

^\ 
o 

d 
§ O 

V 

NO 
hs 

V 
k 

V 
O 

V) & 

i2. b 

NO 

si 

t*> 

'j 

Q 

N) t 

V) 

V) 

- g 

* QC 
• bJ 

* 
o 

>S 

N® ts 

<*v 

s sS 

4* 

"0s 
±* 

0 
> 
V 

** 
0 

\/ 
\ 

> ^S 

S 

tjs s9 

s0 
s 

s 

ts si 

H 

\) Is 
ts 

V 

q 
V» 

? 
■Si 

C3 

s 

•0 

'I 

^>J 

Os 
si 

d 

sS 

S 

6c 

V) 

f0 

V) is 

i ^ 

I S£ 
i o 

«» !f> 

? 1- 

"O bj 

I * u> 

. °l 
O 3 

Q § 
w 

° 3 

§ QD 

§ o 
.£ c 
■2 o„ 
« ^ C 

O:o: 
£ * Z 3 

] 1 

a 
* ^3 

^9 

n9 !? % 
^9 

*r> 
V 

<J“ 

•0 
V 

X 
0 

•* 

^■K 
kjv 

*i> 
si 

y 
k 
kf 

ts 

> 
K 

<a 
CV) \ 

'o 

> 
\ . 
0 

<3s 

> y 
sS 

sS 

V y 
<X vO S 

> 
tN 

X) 

s 
% q 

ts 

> 

0 

S 

a 

s H 

O 

* 

>1 

* 

<^S 

% 
* 
*•* 

'S 

X 
-9 

°D 

X 
<3s 

MX 
vO 

•5 

IS 
V 

'a 

X 

> 

's 

'o 

•J 

> 

"S 
ts 

o 

XV 
0s 

"5 

XX 
t*k 

'D 

o 

> 

Vl •V 

> > 

qs- 

> 

w> 

ts 

tN A 

* 

> 

> 

a 
s 

a 

> 

X \ 

> 1r 

sO 

*) 

Si 
o 

tf 
% 
C> a 

«.* 
to 

<X «t) 

> 

a 

X 

•x 

V. 
tl- 

«i 

> 

<5 

Q 00 Os 

«X 
S) 

% 

< 
o. 

V. 
>0 

•s 

>■ 

■2 

■k 

•5 

0 
y 

0 

> 

M 
«5 
•9 

0 
-* 

> 

<9 

9k 

o 
S 
* £ 

ts 
<? 

V 
^s 

i 

U.y 
!^ 

t2j 

X 

3 

X. 

•x 

Xx 
> 

wU 

<5 

u 

<X 
*> 

<a 
•5 

<iQ 

* 

OQ 

'D t\ 
y 

\i 
0 

MX 
0 

"5 

4 

•x 

u 
sj 

s o> 

ro 
> 

c»0 

c& 

Vi. 
<5^ 

°0 
0 

Vi. 
tN 

0- 
w 

ts 

■9 

9k 

s 

>4 

* $ s ? 
tw 

£ 

vv 
\ 

V 

\» 

"X 

>xx 
s. 

X 

5 

X 
O 
> 

V 
ts 

*D 
<Ts 

? 
ts > 

y cs 

* 
5s 
°D 

X 
> 
tj 

u. 

> > 

s Oi 
> 

X 

"S'- 

i 

V) 

> 

■N 
-• 

°_ 

R 
8 

V 
>N 

■» * ts 

s S \ 

uv 

ik 
N 

X 

? 

XV 1 tj= 
<0 q *s q V? 

X 

? 

X 
6) 

* 

06 

> 

X 

> > ? "N. 

s 

X 
V) 

<k> ts 

s 

ts 

s Vi 

o 

S 

V 
s9 
sD 

»».x 

•o 

< 

% 

y 

0 

* 

t* 

\ 

\ 
s 

*U q «3 6a 

S 

X 
Os 

> 3k % 

X 
s6 
> 

s 

s \ 
si 

Vi ! q V) 

1 

H 04 a if4 s0 tao o- a 
i* 

' H 
.- 2 

r«• 
r< 

if 
T* 

SO r- 
H 

w 
<H 

<7 o 
Oi OJ 

04 
04 CM 

IT 
o= 

so 
tv; 

«s. 
M 

BC 
a g 

o H 

1 

£ 

•xJ 
a> 





rO 
Is- 

UJ 
_j 
CD 
< 
K 

d <« 

5 4 
-3 "» 

o 
Q 

Q 
C 

o 

<A 
'O 
w 

O 
T> 
C 
o 

00 

3 
O 
® 
w. 
3 
m 

o 

! 

•I 

2 

< 

Q 

£T 

o 
m 

UJ 

K\ *4 

N N 

N 

O 
fM 

• 

o H 

X X * X 

4 

00 r* 4 4 -J -4 

k 

-J 

X 
J 

* 
Do 

k 
c- 
«d d <J -i -J c 0 4 

k 

-4 4 
l- 
<n 4 

(O 
<0 

'si 
r~ 
> 4 0 4 -4 4 d 

t— 
r-* -4 -( -J 

Vi 
< 

-4 

* 

■4 

X 
VI 
* 

* 
<Y> 

> 

V 
ri 
> > 

v_ 
<c 0 

nil 
>K V_ 

d >• 0 
Vi 
> 

V 
>o 
* 

0 
> > 

=k 
'o 
> 

Wl 41 
* o 

U 
V 

i > 
>’ 

> 

> 

VD 
* 

4 
'S o- 

* 
O 

* 

"3 
Jo 

k 
o 
ki 

ir 
r~ 
V 

V 
'o 
> 

V 
®rj 
> 

^ N 
> <C 

N 

} O 
4> 
> 0 

o 

Jo 

N > K 
> 

N <> Q 
d 

O 
d 0 

;v 
> r 

tvr, K 

> 

if\ 
* •*4 

CK 
d 

o 
Vi 

-1 

d 

d 

N 
V] 

u k 

l£ 

4 
4) 
> 
S 

V > 
0- N 

> 

V>- 4} 
> 

Do 

> 
O' 
> 0 

i 
'o 

-> vfl 
JC 

Oo 
> 

0 
Vi 

<1 
d d Vi 

j 
■o 

J3 
0 

6o c> 

vi 

O' 

> 

-4 i-« 
0 
d 

V 
i 
Vi 

"o n 
V> 

V 

V) 

k 
<* 
* 

Y~ 
V) 0 

'o 
o 
'o > 

O 
^ =c 

6a 

> 
o 
’•0 

0s 
0 Vi 

<2 

•4 
> 

V 
O 
V) 

O 

'o d 

> 
a 
d 

<i 
d 

d 

“V 
o 

0 
V) ’o > 

o 

d 

K\ H 
93 

V) 
> 
d 

> 
v> 

<J 
0 > 

Vj» 

V 

d 

V 

> 

V 
0o 
> 

K 
* 

m 
'o 

k 
o 
'd 

<J 
o 
'•0 <c 

4 
0 
!b 

o 
Vi 

6a 

> 
0s 

> 
4 
'd 

0 

. w 

Ca, 

d Nt 
nj O 

Vi 
<1 
'o 0 

c 

'o 

ac 
O 

'■o 

o 
d 

0 

d 

OJ r-4 
rr 

Vi 

a 
'4 

«S! 

? 
4j >0 

o 

V? 

k 

d 

* 
0o 

> 

X 
Do 

* 

< 

'8 

k 
Q 
d 

o- 
Vi 

4« O 
jQ 

Q 
d 

C> 
di 

r~s. 
■s 

«o 
V) 

l^- 
> 

4 
O 
d '■0 <r: 

*■ 
m1 
Vj d d 0 

4 
d 

o 

d 

o* 

* 'o 

- 'd 
V) 
’>0 

w 
Vj 

O 

V) 
V) 
Vo 

X 
o 
W 

^k 

-i 

k 

> 

o 
Vi 

k 
o 
W 

4a 

* ■ -J. * 
O' Ao 

d' i 
(>V 

t/ 

d 

■ 

> 

a 

•d 8 
o 
’o 

0 
Vi d d 

o 

d 

0 

V) 

Os 

V 

0 

d 

o 
<i 
V) V) 

10 
Vj 

o 
V) 

r- 
Vi 

V 
1*0 
> 

kk 
<0 
Y 

*k AC 
N 0 

Vi 
Or 

* 

Do 

>5 
iV, 

> 

o t>0 
O 

tv> 

> 

V 
\£ 

< 
N o 

Vi > 

CK 

> 

K "v 

d o o 
'o 

u 

4 
'T 

Oo 

> 

S' 
0 
d Vi 

o 

d 

N 

* 

>4 
r^~- 
o- sfl 

> 

* 
<0 

* 

¥ 
*TJ 

V 
V] 

> 

'o 
> 

v~ 
•o 

£ 

V] 

* 
0 
’o 

Do 

> 

N Do 

> 0 

i 
0 
d 

< 
V) 

k 
tx» 

4- 

0o -D 

> 

k 
Ck d 

> 

o 

■S3 

k 
Qs 

> 

8a 

> 

Ks 

<c 

Do 

k' 

00 
o 

sa 

Y- 

o 
Vi 

s 

sj 

r' 

> 
> 

* 

4 

t 
> 

V 

> 

* 

> 

4 
> CD 

¥ 

4k 
> 

> 

<D 

> 
N* 

> 0 
'o n 

> 
"o ro 

<J 

fN 
0. 

vi > 

V 
'<1 

* 

^51 V) 

> 
"9 
> d > 

\9 

> 

nS 

>- T 
d 

k 

o -l > 

1- 
> -4 

* 
o 
> 

* 
C*o 

"3 

ete 

*i 

4 
fl 

4 
10 

>• 1 4 d d 
o 
> <r 

tv 

> d <c 

k 
0 

> 

4 
n 

> .> > 
> 

> 

0 
u 

> 

> 

°0 
> 

(O 

> 

O 

> 
1 
d 

vf> 
O -1 -J 

k- 
> 

d 

V.*! X X 

v| 

it 

-J U j J j 
Wl 
<D 0 4 

5t^-> 
r~- 
rO 

k 

d 

o 
o 

o 
d 

Do 

<0 
-J 

N 

«0 

o 

3 

O 

<v 
o 

o 

8 

►» 
afl 
Q 

H <N K' --* it vO <x c 
ff- 2 : rH s 

1 

'O 
H 

1 

rs m 
ih 

<y 
l>- 8 OJ 

AJ 
e\a 

K- 
ftj 

J* 
AJ 

if 
fy 

vO 
(\£ 

»s* 
(M 

ec 
•M 

<7 o 
K 1 •tj 



h- 

UJ 

OD 
< 

6 m 

2 

5 a 
s 

i 

<£> 

i 

s 
© 

X 

9f 
© 
X 
o 

¥ 
_ uj 

£ 

2 

< 

in 
TJ 
w 
O 

■o 
C 
O 

<7) 

o 
« 
w 
3 

03 

o 

8 

m 

UJ 

5 

£ 
o 

iO 
N 

lii 

o 

d 

a 

*4 
CM 

8 

■if V W X V 
Vi 

X 

3 

33 
cc 

<a 

«X 
X 

« 
<3 
cl 
X 

«n 
dlli 

x wr 

\ 

Q 

c< 
■X. 

<3 

>» 

V) 

N 

"o' 
<*s 

Vi 

ft 

33 

*x 
0 
X 

33 

13! 
\j 

33 33 

<1 
X 

a 

* 

X 

0 

«t c\ 

o 

c* 
33 

X 

k 
O 
«x 
X 

W 
Q 
<* 

w 4- 
<i 
cl 

Ci 

CX U 

<3 

** 
X 

Q c 
>» 

o 

cx 
X 

<J 'x 
V. 

V* 
O 33 

<X 
X 

33 

n 
O 

X 

33 

X 

Vi 

X 

o 
X 
X 

33 
X 
X 

<u 
Q 
X 
X 

Q Vi 
X 
X 

^9 
X 
X 

r* 
o 
X 
X 

o 

N 

<3 33 
N 

« 
33 
X 
N 

X 
O 

V 
Q 

V 
Ci Q 

V. 

o 
V u 'V. 

o 
■>> 

0 
o 

<u 

O 
*!■ 
Vi o 

~x 

<3 

X 

o 

X 

33 

X 

33 

X 

* 
O 
X 

<i 
X 
X o 

33 
X 

Vi 

X 

33 
X 
X 

Vi 
X 

VO 
*4 

Vi 

X Cj 

o 0 
X 
% 

<3 

•V. 

k 
Vi 

V 

Vi 

w 
VJ 

*■ 
o o Q o o 

■>» 

<3 

N 

Ci 

cJ 
<3 

o 

o 

•x. 

Q 33 33 Vi 

X 

Vi 

X 

33 33 
X 
X 

O 

X 
3J V 

X 
X 
X 

O 
X 
X 

^i 
X 
X 

*r\ 
<rfl 

Vi 

X 

o O 

x 

o <i 
k 
<i 
X 

UK 

o' 
yc vr 

O o 
V) 

<3 o O 
'x. 

c> <3 
-X. 
N 

o 

o 

V) O 
<3 

Vi 
K 
Vi 33 33 

X 
<3 33 

X 

Vi 

3J X 
X 

^i 
\ 
X 

33 
X 
X 

Vo 

J* O 
c< 

■i 

33 
N 
N 

b 

uli 

<0 
V 
O 

N 

o * 

T 
Oj 

V 

<0 

v» 

»c 

<3 

~V* 

o o 

'x. 
-N. 

Q X) 
■V. 
\ 

■Q 
Vi 
N 
N 

Vi 
"N* "N 

3) 
O 
X 

33 
'x 

Vi 

X 

\ ) 

~x 

Vi 

X 

Vi 

X 
X 

33 ^i 
~x 
X 

33 
X 
X 

33 33 33 

X 

K\ 
r* 

o 
Vi 
N 

‘X 
Vi 

o 

»Vj 

o 

X 

< 
V> 

V* 
Vi 

X V 
o 

■S. 

v: 
K) 

■'>. 

<3 v> Vi 
V) 
N 

V, 

V 
''x 

Vi Q 
N 
'x 

O 

0 
"X 

Vi 
x. 
'X 

k 
V) Vi 

X 
X 

33 33 

X 

33 33 
3l 
\ 

33 
3| 

33 
33 

<J 33 

x 

Vj 

X 

a 

o 

V) 

o 

X 

V> O 

x 

Vi 
k 
Vi 

x 

w 
<0 <o 

>r 
*o 

“N 

o 

N 

V 

N 

O Q O o 
o 

vi 

N 

Q 
U 

o 
o 

*r 
Vj 

Vi 

k 
O VJ 

X 

33 33 33 33 
33 

33 <i 
X 

Vi 

X 

Vi 
V) 

33 

«-* 
r4 

o 

X 

o 
o 

o o o 
k 
o 
X 

k 
Vi 
Vi 

O M’ 

Cj 

w- 
O o 

X 
' > 

1 ) 
Q 

N 

<3 o 
Q 
x 

Vi 
Vi 

~X 

o 

-X. 

O 
<3 

XJ 

33 
V 
V) 

k 

Vi 33 33 C3 

X 

Vi 

V 
33 
3j 
X 

3) V' Vi Vi 
Vi 
X 

Vi 

o o V 

\ 

33 Vi 
x 
\ 

3) 
V: 
Vi 

w V 

O ■o 

W 
o 
■Q 
■>* 

v} Vi ■o 

X 

Vi 

~s 
V i 

Vj M 
> 

0 \3 

V 

M 

*X. 

v 
Vi 
Vi 

33 
X 

Vi 33 Vi 33 V) 
o 

V'i 

O 

Vi 

X 

33 

£ 

33 33 Vi 
\ 
X 

<3 

X 

o 
* 
Vi 
Vi 
\ 

O 
V 

c> 
V 
Ci Vi o Vi 

■X 
Vi 

N 
V) 

O Vi 
0 

o 
X^ 

') 
Vi 
% 

V 
V) v> <) Vi 

X 
V) 

X 

o 

Cj 

t 

Vi 
X 

3j 
VI 

ci, 

Vi 

X 

3j 

S 
o 
x 

■o 33 O o 
V 
O 

mT O X 

L^J 

V 
O 

X 
C o 

O 
o o 

0 

o Vi 

'x 

o o X 
CJ 

Vi 
Vi 

*c 
Vi 

Vr 
V) 3) 

X 
Vi 

X 

Vi 

X 

Vi 
X 0 

V'i 33 Vi 
X 
X 

3) o 

•*- 
o 

o 33 o <3 

X 

Vi 
N 

k 
Vi 

W 
O 

w x 
<o 

X 
Vi 

V 

Vi Vi 
0 

Vi 

N 

<3 Vi 

N 

Vi 
0 

33 
* 
Vi 

k 
Vi Vi Vi 

X 

Vi Vi 
0 

33 V) o O 33 

8 
33 

Cl 

33 

Cl 

<3 

cx 

Vi 
C| 

3i 
V 
o 
X 

w *e 

n 

X 

■Vi 
V 
V3 

* 
O Vi 

<^ 
N 

o 
o 

N 

Vi Vi 
X 

-3 

c< o 
Vi 

X k 
<\ 

w 
Vi o Vi 

X 

Vi 
ct 

33 
o 

* 

o 3) o 

X 

33 33 

l/v 
o 

<3 
oi 

O 

<i 

irr 
vr X V 

<*< ft 

4: 
Vi 
n 

k 
o V) 

d 
Vi 
ro 

o 
ct 

33 
f~< 0 

Vi 
ri 

V) 
fO 

3) 
c< 

o 

Vt 

s 

x 

K\ 
o 

V 

3 

*. 

o 

vr 

U 

8 

V 

0 

1 
w4 CM k- £f If vC r« SH q 

0 
0 
V* 5 : a 

IT 
*4 

1 

(^1 
(N 
H 5 

© 
pi 8 55 » 

K 
a X 

X 
s s 3 

H 
K 

1 

M
e
d
in

n
 

( 



in 
r- 

UJ 
_i 
DD 
< 
H 

O </5 
2 J 
“5 

>* 
£> 

2 
3 
3 
3 
• 
"O 
U o o « 
« 

coS 

& 

N- >3 
t < S 

s t 
a 

g 2 

x Si 
(L <25» 
«fl s 

X IgJ 

© q 

*« 
o 
tt 
• 

1 
8*x .■*5 
9« 
3 
£ 

Z! 

§ < 

s o 

kn <M 'x 

cu 
rvj X 

fM x 

o nj x X x: <T < s 

ON 
X X 

V 

x 
v^c V 

st SC 

X 
V? 

X 
s' 
N 

v» 

sy 
X 

I 
c X 

CO 
r-i 

X 
") 
X 

X 
<5! 

**5 
<X 

«»1 
* 
x 
X 

3T < 
'< si 

S« 
'ti 

vj 0 v) 
3 
2 

^Tl $ 
si 0 

SC 

X 
X 
s\ 

> 
S>S 

\ 
x> 

r« 

> 

i 

X 

SCS 

o 
Xa 

J5 

X 

X G 
X 

X 

vi 

X 

X 

.’X 
s») 

X 

t— 
r-» 

O Q 
% 

CJ“ 

£ 

> 
x 

'»- 
vr V 

'V 

< 

st 

t: 

l4 

Vc 
S 

C"> 
O 

xS Vl 
rs 

O 

X 
tN| 0 

3 

3 

>s 'xtJ 

C« x 

3 
Ji 

X 
v> 
X 

0 0 2j 2^ ,<i 

>> 

r« 

M> *h 

o 

*•5 > 

X 

v> 

•S 

< 
X 

■y- V<l < 
Q 
«) "i 22 3 

o 

SC 
srr 
*T| 
l-J 

0 
"> 

^1 

*0 

n 

JD 

ti 

N- 

X 

3 

>j 
3 

3 
O o 

X 

X 

(j < 

3 

IfN V 74 
o x 

x 

x 
*c 

X 

V 
V) 

< 

SI 
5t 

•X 

■3 

'3 

'o 
rri 

> 

'n 

3 

3 
3 

J 

V. 
0 

v7 

-3 

CC) 

s3 ? Vn 
x 

SC 
ss 
ry^ u 0 

sj 

X 

'o xS. 

X 22 

J- 
22 

0 

"t 
H 
wi 0 

x 
»~ V 

o 

U ^ 
*3 
wS 

M 

< 
0 

O 
St 

*75 
^fj 

'<b 
u 

s 
Sf) 'tS 

<" 
tx> 
S<i <^j s; 

o 

•si 
-x 

fC 
sci 
''—> 

0 0 rn 

• "5 
svs X 

Pi 

X 

KN 
H 

oh 
s> X o 

cJ 
< 

"5S 

At 

Vi 
■■-i 

S 
^-- 

■3 
f, 
M 

*5 
st SC 

3? 

vj 
<n 

"Tj 
ofl 

w 

22 

•0 
3? < 

Si X o 0 G 

X 
■S3 

x 
SQ l\ 

22 

<M 
-H 
•s 

;n X 
'x 

cri 

¥ 

2i 

v~| 
0 0^ 

4!1 
<fc t-ri 

1— 
sc SC SO 

1 
u 

K 
X 

ir X 

Si T-) x 0 X s) 
-q 

G X 
3 

- 
s*> X 

W 
O 
Vj 

V x 

22 

V 
st: 

u 

3 
usj 

'“N 

■— 
SSI SC KJ 

Tj <r» 

X 
'•o 

vr 
3; 3 

*>) 
3 
X > 0 

>o 
*Ti G X 

'SS 

O 
X x X 

X 

X) 
< vr 

sc 

*C 1C 

Si 
1—4J 

< 
sc 

sc- 

3 
jn 

si 
S SC st st»- 0 0 ^6 

< 
X 

< 
o °n SC 

s~X 

22 
K) 

L4 
SC 0 

'2 s> <X> 
p 

3 

S' sc 
Vi V 

si 't 
^C V 

'sj 

CT“ 

> 

5l 

< 
sc XT' 3 

« 
SC or 

2 

©i 

!r- 
Cj 

*> V V 

0 
crH 

3i 

X 
‘X r-i 

vS G 'o G S 
3 

X 
sX 

P 
X 

CO 
o X X X 43 

V 

O 
% 

■ri 
< 

OX 

A 

X 

2i 
S' 

22 s SC 
s>S 

o^ 

vl 
;7 

X 
S3 

3 

2 
SX 

22 

-—' 
Q- 
2 

cH 'vj'~' 

nr 0 
**) 0 

£ 
fO CO 

* £E 
3 UJ 
i 'S' 

r— 
o* 

** S X 

*v 
n; 

v 
S) 

V V 
til 
r» 

V 
t> 
rc 

? K. 
r5 

O 
5^ xS 

s« 
o s> 

X 
s 

rc 

i c- 

s« 
W 

0 0 
On 

Cfl* 

©s. 
2> 

X 

<> 

X 

X 

W
as

h
in

g
to

n
. 

D
.C

. 
ior

,oW
 

(L
co

at
lo

nj
 

N
at

io
n
al
 

B
u
re

au
 O

f 
S

ta
n

d
a
rd

s 
(In

st
itu

tio
n)

 
T

IM
E

: 
7
5
° 

W
 

'£> 
O nr 

—1 
x x 

ac 

'K 

< X 
> 

'ic 

•Xt 

3 

___ 

CC 

X 
s 

2 
o 3 **} 

x 
sc 

1 

"sy 
sc u 

K 
nt 

'C 

X 
<1~> 

VC 

•>,' ^1 
_ x 

s<1 
i X Si 

X 

SC 
«2 
2J 

nx X 

lT> O u sc x: 
^C X 

h- X 3 rv 
X 
\ 

X 
SC S ■o T5 

's < 0 N 
s^— 

N- 
<s 1 

74 

3 X 

KN 
o X 

CVS o X 

o ' 
hk 

o 
°. 

h< 

'- 

S* <8 R 
r-1 ru K* * u NO r- QC <y G 2 : 3 IT 

r* 
VO r4 

1 
r~ so H <7 

r- 8 rH 
ru Si !*■ (M 3r 

fU 
>£ VO 

Oi 
r- fVt 1C 

rv z o p 1 5 'd <v 



o 

2E -J 
S “» 

CD 
l 
< 

CD fe 

X O 

LU £ 
_i UJ 

CD J 
<1 </» 

H i 
o 

cd| 
* 

o e 

Ul 

o 
Q 

c 
o 
of 
c 
£ 
(ft 
O 

(A 
T3 
k> 
O 
a 
c 
o 

<Ti 

«*- 

O 

o 
a> 
k. 
3 

CD 

a 
c 
o~ 
— e 

o 
■s o s 

< 

Q 

a: 

o 
in 
i"- 

U) 

K\ 
OJ 

0 
51 

0 
e? 

0 
\ 

vfl 

o> hr 

o Q 
s 
s 

n>- 

<♦ 

0 
t> 

4C 

0 
5 

r> 

0 
o* 

Sft 

5 
X 

•ft 

ft 

*■ 
* 

«j 
m 

0 

•it 

(K 

Sr Of 

o 

v*' 

*> 

0 4- 
S 

ft 

sS 

o 

X 

0> 

0 
5 
N 

n 

•<r 

0 
u» 

X 

Q 

X 

"». 

5 ft 
X 

4 
5 

ft 

4 
ft 

* 
* 

»-• 
tw 

o 0 
\ 
X 

5 
X 

Of 

rx 

ft 

0? 

>3 

0 
0^ 

ft 

X 
ft 

ft 

0 
ft 

> 

ft 

ft 
X 

ft 

ft 

0 
X 

N> 

| 

•a 
u 

ft 
ft 

<x' 

S 

O 
a- 

ft 

Of 

s> 

ft 

K 

or 

ft 

Of, 

ft 

cx 

*o 

•ft 

<V 

8 
o 

ft 

K 

‘'0 

0 ") 
X 

K 

ft 

wT' 

Sr 

ft 
;x 

05 
•y 

O 
X 
X 

ft 

ft 

o 

o 

4k 

ft 

X 
ft 4* 

ft 

X 

ft 
Of 

vx,.'' 0 
ft 

W" 
K 

4 
3 

O 

ft 

X 
N 

Or 

ft 

St 

o ft 
ft 

ft 
ft 

ft 

Ok 

ft 

ft 

r* *\ 
n9 
N 

co -3 
o 

N 

o 

\ 
N 

o 

* 0- 

Sr 

O 
X 

l^X 

Si 

1 
t" 

Of 

ft 

•? 
X 

ft 
Of 
X 

<K 

§ 
X 

* 

Of 

ft 

V* 

ft 

s 
s 

*) 
0 

0 
ft 

ft 

Cvj 

ft 

O 

X 
Do 

N& 

ft 
X 

0 
N. 8 

4" 

ft 

ft 

ft 

0 
ft 
Of 

<X* 

Or 

ft 
of 

ftx 

*4 

ft 

y 

0 
"> 

0 
ft 

ON 
Cr- 

Of 

W> 
«-« 

0 
U* 
ft 

0 
X 

VN 

O 

ft 

* 

o 

v> 

vd 

•> 

ft 

NS 

'X 

n 

t 

">' 4. 

0 
5f 

•oN 4- 

u 0 
ft 
Of 

ftV 
K * 

X 

N. 

0 
ft ft 

ft 

ft 
Of 
X 

y> 

ft 

o 

ft 

d 

ft 
o> 

ts> 

ft 

O *1 
ft 

o 

3. 

o 

Q 

5! 4 
*s 

o ft 
ft 

oN *0 
0 
n 

r«- 
r< 

o 
ft 

*.x 

to 

ft 

JS 

•X 

o ft 
•*> 
X 

i 

ft 
Of 
X 

\» 

*> 

51 
O 

S 

ft 

0‘S 

or 

ft 
Of 

0N 

40 
** 4> 

ft 
or 

* 

o 

4 
4 

o 

Q 

X 
to 

Nl 

Of 

>o t 

ft 
ft 

ts 

Sr 

0 
ft 

>8 
X 

ft 
ft 

of* 

4s 

ft 
oy 

n'‘ 

> 

ft 
X 
X 

ft 

* 

ft *0 
Nx 

o 
ft 

ft^ 

4 
0 

ft 

ft 
tox 

4 
0- 

tq 

VO 
*-• 

l 
*> 

Q 

rv 

> 

ft ft 
J 

•*. 

i 

ft 

3 
vft 

ft 
Of 

tv 0» 

ft 
ft 

X 

ft 

ft 

ft 

ft 

ft 
X 4- 

ft 

ft 
ft 

ft 

4 

ft 
X 

ft 

0 
a 

0 
ft 

r? 

3 
•n 

ft 

8 
X 

•o 

ft 

ft *1 
X 

ft 

CJ 

ft 
X 
X 0 

4 
S5 
‘ft 

irv 
r-4 

ft 
to 
\ 

to 

0 
to 

cr- 

to 

0 
0 
o' 
"n 

ti 

n 

•q 

CJ 

O 
Of 

ox 

X- 

ft 

X 

ft 

ft 
Of 

<NX 

ft 

ft 
Of 

«>oV 

ft 

ft 
X 
X 

ft 

ft 

ft 

Do 

ft 

ft 
•ft 

ft^ 

ft 
X 
X 

X 

o 

_ 

ft 

N 4* 4k 

ft 
X 

HX 

ft 

5 
o 

ft 

u 

0 
X 

to *0 
fft 

-* 
r4 

ft 

* 

o 

V. 

ft* 

\ »0 
ft 
Of 

ft 

•X^ 

V 

0 
ft 
w 

ftjv 

■> 

ft 
Of 
X 

o 

ft 

0 
X 

ft 

ft 

ft 
ft 
X 

ft 

ft 

ft 
X 

4 
X 

0 
ft 
ft 
X 

X 

4 

O 

Ok 

ft 

0 
ft 

ft 
\ 

Do 

*s 

ft 

”S 

K\ 
.H 

0 
\ 

o 

i 

o 

0- 

to 

u 

o 

i 

ft 

X 
<1$ 

♦ 

1 
»ft 

o 

ft' 

* 

ft 

i 

ft 
ft 
X 

o 
ft 

ft 

ft 
X 

1 
Of 

O 
ft 

of" 

ft 

O 

■t 

> 

ft 
X 

O 4 

o 

4 
0 

0 
X 

v» 

Oo 

0 
ft 
X 

O 

4 

0 
ft" 
Vcj 

0 

OJ 

0 0 
v 

o» 
to 

0 
,* 4k 

ft 
\ 
X 0- 

to 

O 
or 

<n 

0 
ft 
X 

'S 
>♦ 

O 
Of 
X 

o- 

r> 

ft 

o- 

n 

0 
ft 

*- 
ft 

ft 
ft 
X 

S' 

ft 

5 
X 

sn 

ft 

ft 
X 

ft 

ft 

0 
O 
X 

X 

vr> 

§ 
X 

Q 

4 

ft 

ft 

4 
8 

5* 

4 

O 
O 

■V 
A 

u 

O 
X 

4 
8 

Do 
Qfk 

r-f 
H 

0 
o 

•n 
to 

ft 
\ 

w> 

•ft 

O *x 
\ 

IO 

% 

ft 
X 
X 

•o 

0 
5 

a- 

s 

0 
ft 
X 

a- 

‘ft 

ft 
X 
X 

V 

►> 

5 
o 

o 
ft 
X 

Oj 

ft 

0 
X 
X 

O 

ft 

§ 

Wl 

0 0 
X 0* 

ft 

ft 
X 
X 0 

4 

0 
5 

ft 

ft 

0 
X 

to 

ft 

o 
X 

<£ 

O 

y 

ft 
X 

-V 

ft 

0 
o 

tr 

ft 

ft 

i 

o 

f 

vr 

•ft 

O 
r-a 

0 
X 
\ 

ft 

o 

5 0" 
ft 

O 
v» 

*0 
to 

o 
Of 

WN 

ft 
Of 
\ 

X 

ft 

'x 
O' 

n 

ft 

»o 

w> 

0 0 
a- 

*0 

ft 
X 
X 

Q* 
ft 

O 
ft 
X 

O' 

S 

ft 
ft 

IX 

ft 

0 0 
X 0 

4 

0 
X 
X 

ft 

ft 

ft 
X 

of 
Oj 

ft 
ft 

ft 
ft 

,* 
ft 

ft 
X 
X 

Oft 

ft 

u 

0 

ft 

J 

ft 

ft 

«* 
ft 

ft 

«>x 

ft 

q 
s 
N. 4 

'o 

ft 

xx 

4 

ft 
ft 

«yx 

i 

ft 
N 
X 0 

4 
a 

ft 

o 

4- 

0 
ft 

to 
>k 

0 
4 

§ 

0 
ISi 
to 

0 
ft 
X 0" 

ft 

ft 
N 
\ 

to 
to 

X 

oo 

> 

ft 
Of 
X rr, 

Vo 

ft 

X 
O 

ft 
X 
X 

•X 

o> 

X 
ft 

vS n 

ft 
X 

Oo 

ft 

ft 
o 

»-> 

O 

ft 4> 

ft 
X 
X 

ft 

.X 

ft 

ft 

ft 
X 

4 
ft 
X 

tv, 
»n 

ft 

ft 
ft 

ft 
Of 

xx 

ft 

0 
ft 
Of 

OkX 

ft 

ft 
ft 

of'' 

ft 

ft 
Of 
X 

v» 
ft 

ft 

S3 
>• 

ft 
X 
X 

W 

ft 

5 
X 4 

4 

ft 
<y 

ftN 

ft 

8 
ft 

0 
X 
V 

ft 4 
j 

ft 

ox 

ft 

(r 

«ft 

to 
O 

0 
r| 

a 

ft 

* 00 
to 

•o 

T 

O 
Of 
X 

rx 

ft 
X 

c* 

n 

ft 

N 

ft 
Of 
X 

Oa 

ft 

O 

4X 

ft 

0 

ft 

J 

o 

ft 
•o 

ft 
of 

*nx 

ft 

ft 
X 

ox 

4 

ft 
Of 

ft 

0 
ft 

a? 

> 

ft 

T 
ft 

0 
4^ 
Og 

ft 

X 
v» 0* 

ft 

X 

> 

0 0 
4 

ft 

ft" 

•o 

ir> 

> 

ft 
ft 

to'' to 

O 

ft 
to 

•ft 
ft 

0 
<v 

seN 
*» 

0 
to 

to" 

to 

0 
X 

*0 

ft 
‘Y 
\ 0 

«cv 

0 

A 

o *\ 
«n 

*0 

ft 
W 

s' 

o 

ft 
*>f 

ft 
X 
X 

V, 4k 

O 
Of 
X 

ft 
ft 

ft 
> 
X 

ft 

0 
ft 

X 
a- 

ft 

ft 
Of 
X 

<3^ 

Of 

ft 
X 

O 4 
> 

•v 
0 

ft 

o 

.N« 

ft 

•y 

ft 

o 

-T 

ft 

ft 

N 
ft 

O 

“4 
\» 

0 
ft 
Of 
X 

to 
ft 

ft 
y 

o 
>o 

O 

4^ 
ft 

<Xj 

to 

VO 
o 

0 
\ 
x 4 

o 

ft 
X 

tn 
to 

0 
N 
\ 0- 

ft 

<x 
^x 

Sr 

ft 

si 

ft 0 
X 

ft 
X 

<» 

xi 

ft 
ft 
X 

fn 

•*> 

ft *3 
ft 
"> 

ft 
Of 

Sc 

ft 
Of 

<*l 
0 

0 
ft 

0^N 

or 

ft 
ft 

o« 

0 
ft 

ft s 4 

o 
ft 

o- 

or 

a 

0 
x 

4- 

0 
>3 
ft 

o 
Or 

ftN 

4- 

0 
ft 

o" 

ft 

o 

o 

o 
ft 

Of 

ft 
X 
X 

c* 

ft 

0 
?. 

Q. 

O 
to 

4" 
ft 

0 
to 

cn 
o 

ft 
ft 

0 
3 
\ 

«> 

ft 

«n 

»*> 

ft 
X 

ft' 

0 
ft 

fO 

ft 
ft 

N 

0 
ft 

X 

ft 4- 

i 

ft 
Of 
X 

ft 

ft 

ft 4- 

Of 

o 

ft 
O 

tn 

ft 

o 
ft 

ft 

O 

X 
ft 
ft 

cl 

0 
pT 

ft 

ft 

X 
rO 

o 
Of 
X 

c», 

ft 

X 

Or 

o 

o 

•t 

=sN 

•< 

o 

ft 

ox 

"> 

w 

3 
ft 

* 
<V 

*> Sr 

ft 

X 

•** 

o 

ox 

ft 
<X 
X 

*r» 

ft 
X 

4^ 

Of 

o 

o 
o 
X 

ft 

4 

ft 

O 

4 

ft 
Of 

or 

j 

ft 

ft 

ft 

X 
Of 

ft 

$ 
X 

ft 

of 

ft 
ft 
X 4 

* 
* 

t*> 
O 

O 
«n 

^N 

6 

Q 
•»> 
X 

X 
'k 

ft o ft 
Of 
X 

»• 

ft 

4 
Of 

U 

O 
ft 

ft 

4 

ft 

X 
o* 

Or 

O 

ft 

ft 

ft 
X 
X 

ft 

0 
O 
X 

ft 

ft 

o 
o 

n 

ft 
ft 

x^ 
or 

ft 

ft 

Or 

ft 0 
ofX 

ft 

X 

OJ 
O 

o 
*< 
\ 

m 

4- 

O 
Of 
X ti 

ft 

5! 
?- 

»X 

0 
Of 

xN 

S 

0 
0 
ft 
\ 

ft 

ft 

0 
X 4 

Or 

0 
o 

4 

0 
X 
\ 

•» 
0 

ft 

X 
ft 

ft 

o 
Of 

of 
X 

ft 
Of 

-k\ 4 
a 

* 

* 

O 

ft 

\ 
N» 
• 

0 
ft 

to 

ft 
•> 

ft 
> 

s 

ft 
r> 
X <> 

Or 

o 
Of 
X 

CJS 

Of 

U 

ft 
ft 

*» 
ft 

ft 

X 4 
O 

o 

o 

X 

4 
ft 

ft 
Of 

4X 

4 

ft 
Of 

o 

> 

O 
X 

4 
ft 

* 
* 

o 
o 

0 
\ 
\ 

•o 

ft 

5> 
to 

ft 

\ 

Or 

ft 
Of 
X 

X 

•> 

ft 
•o 

*> 

Or 

o 
n 

*V 

ft 

ft 

4 
Oc 

o 

Q 
ft 

*5. 

o 

X'' 

3 
o 

ft 
X 

ft 

ft 

o 
Or 
X 

«o 
o» 

ft 

X 

0 

O 

4 
s 

* 

* 

►k 

a 

f* nj & if vC 03 O' C H 
cH S 2 r< tr <r* 

1 

M) 

1 

K 
H 

m O o 
OJ 

r-9 
OJ 

Al 
?C1 K 

Al CV 
if •■o 

OJ OJ 
OC 
A 

G 
A 

o 
K 1* 

1 

S 

•cJ 
<D 

4
 

M
ed

ia
n
 

fE
*
 

le
e
s 

th
an
 

m
e
d

ia
n
 

f°
£
, 

o
r 

le
ss
 

th
a
n
 

lo
w

er
 

fr
e
q

u
e
n

c
y
 

li
m

it
 

o
f 

re
c
o
rd

e
r.

 



O CO 

2 -j 
*> -i 

x 

T) 
*> 

3 

5 
4) 
0 

O 
T> 
*4 
o 
o 
« 
as 

cd| 

6 *-* 

® $! 

s sI 
5s- ^ 

UJ g £ 

_J w O 

GQ I O 
^ sn 
<L c/5 — 

HO S 

r*> 
<M V \ \ 

V, 

's 

X 

X 

V 
tx 

X 

X 
Ci 

Cs 

V 
ts 

\ ^X. 

X 

X 

y 

'Sn 

N 

N 

X <0 X S 
X 

s. <S) X 
X 

or 

X ^X X 

N 

X 

X 
Cx 

X X X 

tx 

X X 

ss 

X 
x^ 

Vi 

X 

V 

X 

Vs 

S. 

ru 

V 

S 

V 

•V. x 

'si 

X. 
N X 

=<r 

«N 

•< 

Vc 
-X 
tx 

V 

X 
N 

X 

\ 

X 

X 

55 

X* 

K 

X CJ 

Ov 

X 
C5 

tx 

X <y 

55 

s. 

*i 

55 
^X X 

~N 
nA 

\ \ 

55 

X 

X 

X 

SJ 

vX_ 

tx 

X 
Vi 

X X 

55 

X 

t- 

X 

ni 
s 
s, 

Xi 

X 

■*X 

^c5 
V 

N 

y 
Xc 

X. 

X 

x 

\ 
N 

vi 
X o 

> o 
K 
-s 
^x 

X 

SSN 

X fu 

X 
Q 

d d 

>-» 

vX 

V 
tx 

X 

X 
tio 

X w X 
0 X 

^x Vj 

o <X 

X X X 

O 
04 

55 5n 

X 
U 

>C 

X ^X X X X 

X 

d 

o' 

d 

5^ 

x %) 

<^x 

X 

y 

S *x 

$5 

^) 

S3x 

X 

9 

r\ 

^x 

X 

<K 

X 

Vs 

< X 

O' 
r-« 

"\ 
Os 

55 

o 

d 
\ \ X 

V 

<3X 

X 

■X 
<!n 

N 

X 

X 

o 

<55 
o 

^x 
o 

d 

o 

d 

<SJ < 

d 

X X ,X 

55 

X 

fjv 

N 

Vi 

\ 
<o 

^x 

X 

X 

X 

o 

X 

00 
0 

% 

0 

d 

*S 

N 

V 

\ X 

V 

X 
xl 

V 

X 

-v 

y 
Cs 

X 

0 0 N o X 

*\ 
X 

« 
o 

*\ 
-X 

0 

V 

X X X 

tJXJ 

X 

tx 

X 

ON 

X X 

^x 

X X 

H 
N 
\ 

VN 

N X X 

V 
f&s 

N 

K 

s. 

y 
ts 

•N 

y 

X 

0 

*X 

^X 

X <U 
^X 

X 
o 

tx 

X 
<0 

X 
* 
X 

xS 

X 

y< 

°? 
V X X 

^x 

X X 

tNv 

"5 
<o 

V, 

X X 

<X 

X 
X 

X 

VO 
rH 

X 
0 

\ 

Vv 

N X 

V 

X 

V 
t> 

~s 

X 
Ni 

X 

v 

X X 
X X 

o 

X X <0 
X X X X X X X X 

V, 

X 

V, 

X 

tx 

X X X 

X 

X 

H 
N 

*S 

N 

V> 

\ 

V, 

X 

V 
*x 

X 

V 
V 
X 

X 

ir 
S 

X 

o ** 

X X X 

^x 

X 

Si 

X 
X. 

X 
5V 

o 

-—\ 

d 
X 

tx 

X X X 

tx 

X X 

tx 

X 

'X 
tx 

X <u X 

Xi 

X X 
X 

N 

H 
x 

N N 
<u X 

W 

X 
S-» 

V 

\) 

x 
V 

*v 

V 

X 

o 

*\ 
X 

X Six 

X. 
tl X 

tx 

X 

S£ 
X o 

X 
o 

d 

tK 

X 

-x 
tx 

X 
X* 

V 

oq 

X X X 

x9 

X 

tx 

X %) 
tx 

X 

\x 

X X 

X 

X 

K\ 
x X \ 

X 

X 

V 

x 

V 

x . 5r 

X 

Cr 

■?» 

X 
w 

X 

o 

X X 

5 ^x 

X, X 
s 
X 

yr 

U 

Ml trv 

N 

Si' 

X 

55 

X X. 

t-v 

X 

£n 

X 

tx 

X 

V, 

X 

HI 

0 

*1 

V 

X 

V>v 

X ■< 

^V. 

X 

V 

>» 

X 

X 

'J 

Ci> 

X 

‘J7* 

M 

o 

'X, 

*N 

V 

K 
s 

'^0 

^X 

Q 

ft 

<5v 

Ox ^x 

X 

55 
“X 
tx 

X 

v^. 

x^ 
VJ 

X 

V 

N 

; 

<o <5 
5: cd 

tx 

_ X 

-x 
VX 

N 

Si 

X 

*x 

X 1 
V 

X 

12 t 
O CVS 

~ Ul 

o 

a 
o 
3 

(0 
> 

5* 
r-1 

3 

£ 

2 

a < 
o _ 

- o 
« ___ 

s tr 

. IxJ 

i 2 

s > 

s > 
O O 

«/> m 

■S r- 

■§ Ul 

r* 
H 

V> 

X X 

V 

N 
? 

xd 
X 

tr 

«) 
X> 

X 

Or 

*L 

0 

« 

o 

2. 

*s 
X) 

X 

X 

V. 

tx 

X 

X. 

X 

5S\ 

X 
X. 

X X 0 
VX 

X 

V 

> 

N 

V 

X 

X 
0 

5! 

X 
bo 

X 

cC 

X 

? 

X 

X) 

X 

tx 

X X 

^x 
X 

X 

1 

Sn] 

N j 

X 

X 

O 
H 

V 

\ 

Ct 

d 

tX 

N 

—s 

s 

\ 
X 

X X 

V 

O 

w 

X 
w 

X 

X 

X X 

Ci vQ 

X 

X5 

< 
X 

Vi? 
S3 

'X 

5 «, 
N 

<3n 

\ 

X 
tx 

X 

tx 

X 

V 

^x 

Vx 

X 

tx 
t) 

tv 

S' 

S' 

N 

0 *S 

X 

X 

X 

Qk. 

X 

V 

s 
X 

X X 

vir 

X 

vt 

a 
*N 

Q 

<1 

X 

Sx 

^x^ 

“X 

X 

K 

X 

55 
<u > 

X 

V 

Q 

S 

OJ 
X 

_ 

X 
Nfl 

X N 

<0*5 
BJ fT 

X 

•y 

CO 
o 

X 

i 

Vs 

N 

x$ 

X 

O 

cx 

X 
s9 

X 

•4 

v5 

X 

y 

"0 
X 

X 

<x 5 
X 

K, 

X 
d 

y 

o 

< 

'i 

'\ 

NS) 

y 
S 
X 

O 
X 

CN 

X X 

X 

X 

X 

X 

o 
V 
sL 

Q 

'X X 

X 

'X X 

« V 

nS 

\ 

•r 

o 

V 

O 

°s 
X 

<x 

<x 
> 

cs- 
' 

v*.i< 

X 
v— 

NJC* 

5 X | 

NS 

N. 

V 

y) 
X 

o 

<^ 

O 
-x 
X) X 

* 

0 

•x 

'v. 
o 

<\ 
X 

ft 

•x 

V 

s 

V yv *r 
0 

V 

o' 

5. 

'Xj 

X X 

V 
N 

■ 

ft 

<x 

> 
ft 

f\ 1 
V 

o 

X 

' T 

._, 

tr> 

X 

V- 

”N 
ti 

0 

*\ 

X 

f< 

X 
o 

d 

V 

X 
' 

ir> 
o 

0 

d 
X 

Vv 

N 

X <1 

X 

V*.X 
~x 

N 

W>x 

X 

o 

V 

o 

<X 

XX 

X 
'IX 5. 

X 
N Q 

ft 
<0 

j 

o 

ft 

VV 

V X 

tK 

2j 

ft 
X 

X 

"X 

X 

0«! 

y. X 

^5 
* 

tx 

i 

W
a
s
h
i
n
g
t
o
n
.
 

D
.
C

.
 

(
L

o
a
c
tt

o
a
)

 

N
a
t
i
o
n
a
l
 

B
u

r
e
a
u
 

O
f
 

S
t
a
n

 

(
I
n

s
t
i
t
u

t
i
o

n
)

 

T
I
M

 

3 

V 

\ 

K 

\ 

X 

\ X 

a. 

X 

■n X 

Wv 
v< 

S- 

yy 

5 <“J 

X 
^>V 

X 

5. 

~\ 

tv K 

X O 

X 

x 

Vx 

cL 

<!*< 

ci 

V 
t>Q 

y 

o' 

n 
X 

^x 
X 
o 0*> 

X 

Sn 

^x 

V, 

X 

fy 

X 

K\ 
o X 

tx 

N 

V 

s 

s 

<> 

•X 

“X v« 

§ X 
nS 

cs 

X v«0 

X 
X/ i 

vx 

X 
X 

XH 

X 

y 

bi 

Vx 

Li_ 

\l 

o <iN o- 0 

n 
SJ x 

V.V 
tN 

X 

yV 

fxj 

S 

V 

<y> 

■N '■x. 
X X 

fe« 

X X 

tx 

X 
Ss 

id 

o* 
X 

X 

ru 
o 

v 

x 

s. 

V 

N 

Vs 

x 

N 

X X 

K 

\sv 

_ X 

<CX 
yy 

X 

Si? 

x» 

X 

X 

Ct 

K 

Cs fj 

•X 
0 

_ 

x^ 
<y 

<>s 
X X 

vv 

S5 

V 
<Jn 

N 

V 

Si 

s— 

N 
X 

V, 

x. 

vx 

X 

tx 

X 

tx 

X X^ 

tx 

X 

V 

X. 

o 

V 

s 

V 

\ \ X \ 

U.51 

X 

■* 

5s X 

S 

Vv 

XN 

vx 

ic 

X 

X 

X^ 

x 
o X X 

■-X 

9 

3 

vj X 

X 

X* 

X X 

V 

X 

x 

X 

h 

N 

55 tx 

X N 

tx 

X 

8 

x 

\ s 
x^ 

V 

\ 

N 

X 

X 

X X 
X/ 

yv 

s 

V 

x^ 

V 

'fx 

X 

X 

X 

N 

X NX^ 

N 
X 

^J 
X X X 

tx 

X 
O 

X 

V 

° 

<v 

V 
X 

X_ 

y 
o» 

s 

y 

V 

tx 

X 
? O 

tx 

X 

X 
yVS 

Cx Cx 

tx 

X 

V 

X 

X 
85 

O 

H t\i t* ir \c «o or a 
r> 

i- 
r> 2 : 

* If \Cl 
H 

1 
h 
H 

cn a 
H 

o 
Oi 

H 
ru 

Al 
04 

t*' 
ni 

& 
M 

If 
evj 

\f. 
CM CM 

oa 
'M 

cr 
nj 

o H 
r*“ 1 

■ 



o w 
s -? 
-> -i 
X JO 

i 
5 
3 
1 
■ 
13 h O o « 

co| 
6 

o >- 1 

^ Sp 
oo 5 
X o 

UJ Jg S 

^ 1 | 
© W 
— u. 

<*l o 
& ® 
£ 
g 

r-a M 

I 

a 5 
£ < 
X Q 
6 ~ 
» ^ 
I LlS 
I 2 

I * 
•S lO 

o 
yj 

a I 

cH 

«♦- 
o 

O 3 

Q S 
c 5 
O CD 

OI ■— 
c o 

£ I; 

SpI = 

i | 
Li s 
F - 

K\ 
«l 

b 
Sr 

b 
Sr Of 

rx 

«Y 
s» 
Of 

>c 
tx. 
•i d 

* 
s© 
*y 

K 
13- 

d 
v» 
Of 

tu 
»0 
Of Of <J 

<o» 
Of 

®“ 
s 'Y 

b- 

s 
u 

K 
03- 

d 

X 
Of» 
Y 

Kc 
b1 
Of, 

b- 
bf 

n9 

Sr 
R 
3 

5 

d 

b- 
bf 

b 
s s 

fd 

3 

b b 
S 

b 

b; 

(V CU 
tN 

"i 

'b 
0© 

d a 

\9 s 
Of 

k: 
N9 
'Sf 

X- 
s' 
d 

v! 
S 
Of 

k 

Sr d. d 

b- 
u LT 

s 

h 

d 

SS 
Sr 

0 
d 

li 
PS 

X 
b> 
3 

X? 

d 
ry v3 

K 

d d 

b 
3 

Oo 
s 

b 
s 

b 

3 

b 
s 

b 

d 

H (U 
<£ 
d 

% 

d 

s' 

d 

s 
Of d 

if 
bx 
*Y 

< 

u 

X 
CX- 
*Y 

>£ 
s 
Of ■CJ 

d 

d 

0, 
Of u 

d 
Q 
"> 

K 
0^ 
3 

CNi 
Of 

0 
d 

X 
Q 

d 

K 
PN 
d 

nS 
or 3 

U 
VJ'- 
b( 

o 
o> 3 

u 
d 

Ob 

o< 

Oo 
Of 

oq' 

s X- 

o fM 

/ \ cr- 

d 3 d 
u 

o 
<Y 

% 

d 

X 

’Y 

<. 
0s- 
Of 

b- 
Sr 

b- 
Sr 

KhS 
s 0 "> d 

o' 
d d 

u 
<b 

Sr 

X 

Ln> 
o>^ 

d 
Of d 

VJ 
<r 
s 

0 
p> 

o' 

d 
0 

Oj 
Y 

o- 
s 

Og 
s 

cr 

bf 

b 
ry 

0 
<•9 

cr 
S 

cr 
*\ Or ,tS„ 

<S- 
X 
<3- 
s n 

LS- o 
P) 0 

6 

rr* 
Of 

d d 
u 

od 

d 

3 

d 

<Y- 
-x 

o© 
s d d s 

Q© 
s 

b- 

d 
vJ 

o© 
s 

R 
3 

Lb 
Sc 

cb 

*X 

W 
HI 

C> 
p> fi 

s 
•v 

% 
Of 

<y- 
*V 

>< 
<s~ 
Of d 

X 
b* 

X 
LT~ 0 0 

"> 0 0 
Q 
p> i*> ot 

0 0 
Pi 

Y 
s* 
s 

O 
p> 

o« 
Of Of 

In 
Of Of 

o© 
S 

Ob 
s 0 

<*» 
Of 

o- 
S 

b 
S 

cr 

r- p-0 
Cb 

S 

o- 
s 

s 
H 

Oq 
*V 

>*> 
Of 

xi 
Ci© 
Of 

X 

*i 
N® 
0' 

X 
\s 
<\ 

o 
Oj 

CT' 
Sr 

0 
0~ 
s 

cr- 

s 
o 

bf o s 

V 
r- 
S 

yr\ 

Sr bir 
cr- 

Sr 
b 
s 

Cb 
Sr 

b 
bf 

»>4 

o« 0 
Oq 
s 

b 
<Y 

Oo 
o< 

Oo 

S 

vD H 
t*> 
b 

0 
c>® 
S *X 

o? 
C 
b 
•y 

X 
N3 
*Sr 

fcr 
>o 
Of 

X 
x> 
Sr 

o- 
Sr 

Lb- 
N 

o, 
Of 

0 
"> s 

05 

s 
0 S u 

Lb 0* 
Of Sr 

b' 
or 

Vfc. 
0! •f 

<* 
s 

b 
br 

b 
s 0 

N 
S 

b 
S 

o© 

s 

iTv H 
C* 
S 

Oo 

S 
b 
®St 

0 
s 
Of 

< 
s9 
•Y 

X 

U 

X 

Sr 

X 

Sr 
o 
•i 

r* 
Sr 

0-“ 
s s 

Qo 
s 

'“N 
O' 
3 Sr 3 

o p> 
5 

3 S 

X 
4- 
Y 

b» 
*Y 

b- 
br 

Oo 
Of 

\j 
S 

c? 

d 
o 3 

b 
br s b 

H 
b 
Sr 

T3- 
S 

fc© 
S 

0 
d 

x 
U 

*£> 

d 

X 

si 

LT* 
*Y 

b- 
Sr 3 

o» 
Of 

'C 
o~ 
rY 

b- 

*Y S 
v> 

o 
o 

d 

d- 

s 

> 

d 

y; 

b: 

3 

b* 
sr 

b- 

s 
' 

N 

nS 

Of 
o 

r ' 

s 

b 

Sr 

r- 

r 

b 

S 

K\ H 
Qi 

S 

b 

N 

b 

Sr VJ 

5C 

d 

X X 
VD 

X 

U> 
Oq 

Sr 

Lc 

d 
u 

^0 

Sr <c 
o 
0) 

tb 

<Sr 

rd' 

3 

* 

> 

o~* 

s 

Cb 

s 

p> 

•Y 

X 

O 
vr» 

s 
•c 

b 

s 

Td. 

3 

vs 

s d 

'S 

or 
vS 

S 
b 

s 

b 

s 

3 
0 

p> 

0, 

N 

s 

y *V 

s 

•> 

X 

X 

X 

Vij 

X 

‘Y 

X 
Mi 
*x 

\ 

0 
0 
"> 

C~ 
s 

LT 
s d 

\& 

3 d 
u 

d~ 
s 

if 
4- 
Of 

X 
0 

h» 
bd 

d 
'C 

3 

W 
r 

d 

VS 
cv Md 

r 
d 3 d 

vS 
S 

H 
•i 

&© 
Y °t d 

s 
Of 

< 
0s 

d 

X 

v*> 
X 
u 

X 

VA 
n 

X 

3 

b 
Of, *1 s 

o© 
s 3 

Os 
Of 

b 
3 u 

Oft 
s 

V 
<N 
•Sr 

X 
K' 
3 q 

Oq 
3 

c-o 

d 

vJ 
3 

*o 
s 

f' 
OV 

b 
s 

\2 
3 

\s 
S 

p- 
of 

o H 
o-s 
•< 

S' 

S 

b 

"if 

f*? 

d 

»' 

Of 

X X X 

d 

oj 

3 d 

XI~ 

n' 

d 

0» 

■Sr 
b- 

d 

o 

Pi 

4- 
Of 

*<? 
3 

u 

b 

d 

1C 

p) 

•v d 

sfi 

S 

4- 

Of 

\S 

d 

\3 

S 

Td 

s 

Oo 

s 

b 
nS 

3 
o < 

\S 

w 

S' 
'&G 

a 

b <b 

S 

-3 

'Y 

3" 

W 

>c 
"d 

X X 

LA 

X 

VA 
NS 

■V 

S— 

'w 

fo 

Sr 
0 

0> s3 

V 

3 

bd 

3 3 

'd 
d- 

3 
0 

0 

pi 

X 
b? 

d 

»C 

3 
0 

\3 

Of 
d~ 

d 

bo 

s o 
Ob 

Of 

b 

3 
0 < 

b 

s 

s p> 

H 

*> 

O' 

of 
Q 

P> 

X 

'3 

X X X 
Xt 

*Y 

X 

d 

X 

«s 

Of, 

S »s 
0 

o 

cr- 

br 

b~ 

bf 10 o 
o 

r> 

X 

Vi) 

iC 

Of 

Of d 
or 

\9 

S 

ViQ 

d 
0 

V* 

s 

Om 

Of 

Oo 

W 

3 

s 

cx 

s 

h- 
o 

5* 

d 

S 

"> 

0 

P) 

fd 

0) 

n 

n 

Of 

X X 

vA- 

x: 

Sr 

X 

vA 

if 
o 
<0 

V> 

d 

o’ 

0) 
0 

3 '•w 3 

CO 

S- 
u 

3, 

3 

xY 
b> 

3 

X 
'S try 

3 

cq 

S' 

u. 
b 

•Y 

*o 
bf 

b 

Sf 
u 

F> 

R* 

d 

0 
o> 

O 

P) 3 

b- 

s 

vO 
O 

0 
q p> 

^r- 

ry «v 

°{ 
•0 

*o 

;Y 

X U.X 

n 

X 

•> 

X 

■S' 

d 

X 
b- 

S 

<T- 
X 

*0 
0 

"t 

Oi 

4- 

o> 

Of 

0) 0 

■ N 

rr) 

•«> 

d 

X 
cr 

s* 

R 

3 <s 

cr 

s 

OQ 

°Y 
0 

<y- 

bf ") 

oN 
q 

bo o 
q 

UV 
o 

0 
"j 

'T' 

br 
Oo 

rY 

Vjo 

*V 

u. 

O 

s 

X 
IXX 

*Y 

u-V 

d 

o 
*) 

X 

N: 

U ia? 

\s' 

3. 

o- 

Sr 

TT~ 

o' 

d 
0 

X ^ 

3 

Of 

p> 

0 
Pi 

o 
0 

p) 

XX 

3 

XX 

a~ 

r< 

o' 
p) 

U. 

o? 

d 

b' 

s 

cr- 

s 0 
o© 

s 

b 

s 
x^ 

3 

X 
vS 

S bf 

s 

Go 

*v 

b 

S 

Oq 

w 

rx 

*V 
s 

Of 

X 

*X 

cs: luc 
o® 

TOT 

d 

w 
»0 

d 3 

u. 

3 3 
u 

X 
Cb 

<Y 

<3b 

d 

5 

Of 

b* 

Sr u 
b 

Or 
N-/ 

U.* 
P> 

•d 

U.X 
bd 

3 

X 
bd 

3 

X 

o' 
q 

Oq 

s 

cr- 

S 

X 
O 

*n 
0 

b 

dj 

X 
o© 

d 

v>o 

br S 

I^Y o 
V© 

s 
nS 

*f 

tx- 

Sr 

v-> 
<d- CTx 

<V 

F> 
»cX 

d 

kx 

d 

uc 
<-kN 

d 

U_»C 

b> 

3 

«o< 

5> 
S 

u. 

o' 
pj 

X 
cb 

*Y 
o 

0 

X 

o 

> 

‘nT* 

VY 

'd- 

'd 

q 

«o u 
Lb 

Sr 

XX 

\S 

S 

XX 
b- 

S' 

u. 
b- 

s 

X 

O^1 

3 
b 

br 

bg 

s s 

b> 

s 

b 

s 

k 

Y, 

b 

br 

CM 

s 

t\j o 

x 

b 

b 

S 

Oo 

Sr Or 

u. 

Oo* 

■1 

»4.X 

d 

h* 

d 

U.X 

d 

5 
rY 

U.X 

S' 

X 

'd 

u. 

Oo 

V 

X 

Oq 

rv 

X 
O 

s 

'5- 

X 

? 

S 
o 

Oo 

py 

X 

\ft 

s 

xY 

o© 

3 

X 

s 
X 

d. 

\5 

br 
<X 

S 

Cb 

S 
V9 

s 

b 

b* 

k 
"©- 

d Of 

Oo 

b 

H o 

X 

3 

b 

Nr 

C*x 

"Y 

\s 

<Y ‘V 

X XX 

n 

X 

o' 

d 

U.X 

JY 

X 

d 

y-X 

d< 

ki 
-~N 
T* 

X 
b- 

Sr 

b 

Sr 

X 

3 

0" 

Sr 0 'C 
b* 

s 

b- 

Sr 
*3“ 

q o 3 

X 
b 

br 

XX 

3 

X 

br 

b 

s 

b 

b •it 

b 

3 

fd 

3 

b 

br 

~~N 
X5 

3 

b 

S 
b 

br 

? 
b 

S 
S' 

d 

s 
p« 

\s 
oj 

r' 
fY 

d 

xx 
5=> 
X 

X 

dl 

X 
s? 
d 

r- 
S 

o 
b 
S 

o© 
V 

o© 
S 

b 
bf o 

Cb 

d 

X 

o 
q 

X 

d 

X 
b„ 
s 

TT~ 
v9 
Of 

b 

d 3 
o 

b 

br 
b 
3 

b 
3 

'N 
VS 
3 

b 

b 

X 69 
O 

rl fu r- St tf v£ h ®o a c -N 2 i« 
H 

\f 
i-* 

NO oS r* o o 
CM 

H fU Al f\3 S) r$- 
s 

VJ3 r* r s s o H K h 

V 



6 to 

>. ^ 
-> -> 

D 

TJ C 
fc. 
3 
: • 
a 
® 
73 u 
O 
«• 
tr 

a>| 

* r* 

s 

— >- O 

1 <~ 

Is- O 

w £ 3 
j ui 

< «5 ^ 

H i i 
2 ^ 

V* 
o 
• 
• 

« ► 

to 

i 

< a .— 
5 o 

K> 
OJ 

X 

fU 
(M X 

H 
<M < 

O OJ K 

On 
r-0 X X 

< 

<* 

< 

o 
X 
vc J vt X VC 

K 

> 
X 

'Ti 

1- O X 
w 
> X 

> 

BO 

X 

X 
> 

X X X * 

< 
«■ 

J 

< 

— > 

H 
X O VC X 

'n 
X 

X 

« 

VTJ 

tf 

r>- 

> 

o 
X 

< 

X 

v< 

X 

vr\ 

x 
VC 

X 

~t 

X 0 
X 

X 
0 

W) 

X X 
X 
X "X 

r^- 

* 
V) 

X 

X 

X X X i 

X 
v< 

vt 
V'C 
X 
j 

O 
v, 

o X 

< 
X 
X 

X 

X > > •? X 
-—> 

0 0 X 

X 

X x_< 

X, 

t 
-i 

vO ■3 
X O O 

X 
X o 

X 

X 
- 

V X 

vJ 'C 

o' 
+ > 0 > 

-J 
X X j X o > 

v< 
X X o ? > 

X 
X o o vj 

X 

X 
O X 

X 

iT> 
V X o Vi 

V 

o VJ 
X 
0 

X 
o 0 vr > 

7< 
X 
v— 

X X X X 0 
x~ 
X 

~v} 

> 

i 
X- o 

> 
c X 

7q 
X o o 

o 

f 

T‘j 
X 

n 
X 

"x 

X 

«s 
O X VJ 

X 
X 

<r 

2; 

X 

o 

V 
VJ 

X 
cj 

M' 
X o X vc X 

X 

X 
~~ 

X 0 ■> X 

< 
vx 

> 

a 
0 0 

w 

X 0 0 > Vj 
X 

x 

X 

Kn 
> V) X o X > 

X vn 
> 

X 

VJ vt X VC X X x X i > o 
< 
o 

r< 
X 

X 
X 0 0 0 X X Xj 

*0 

21 
Vi 
> ■**o X x J 

V: 

X 

< 
X 
VJ 

X 
VO 

o 
4- 

X 
7vv 
X 

<$■ 
vc X X 

X 

X X O 
v< 

X X 

X“ 
X 

r 

J 

x> 
, > 

X 
'n 
> VJ 0 VJ X vj i t- 

H ir* 
x 
x X X 

X 
X X 

< 
vc 

X 
VJ 

< 
•X VC 

X 
X VC o V) X X X X o 

V\ 

X X X X > 

<r> 
0 VC 

X 

X X 
X 

o 
r-« 

S 

X o X X J 

< 
vn 

V 

vt: 
X V 

VC 

X 

X ^r VC 
^5 
1- X X VC o vi J 

>: < 
O 

VC 

VJ 

“3 
^JC. X X o X 0 X O X X 

X Vi VC 
X 
X X 

*- 

o 

V 

vc 

-r X 

VJ o 

< 

X X J VC 
T 
X 
—> 

X 
X 

\ 
X o 

X 
X <J X X O 

X 
> 
X VJ vj X X 

00 o X x X 'V <J > 
'—, 

X 
o 

5^ 
v«5 X 

VJ > VC 

XV 

> 0 X o 0 0 X 

X 
---* 

X 
V 
> 

. 

X X 
'<*> 

£ 
o 

X 

X 
VJ X > 

♦» __ 

l & 

s “ 

1'- 
o 

X 

X 
-5 

X 
*T> 

> 

-5! 
X X 

X 
Va 
> 

X 
VJ 

X 
> 
> 

X 
«*1 
X > 

X 

X VJ X X 
X 
X o 

> 

V 
Ti 

X 

V 

X 

X, 
X 

X 

X u 0 0 
*T) 

X X X > 
Vj' 

2 
8* $ o ^ 
c A 

~ ao 

s r: 

C W 

vO 
o 

X 
X 

v# 

> 
vr X VC 

V) 
;X 

v 

-it 
•Tl 
r 
'n' 

X 
”^5 

X 
-- 4 

VJ 

J 
O X 

c 
•n 
X X o X 

Vc 

X 

“X . 

X 
-0 

X X 
■ ~J 

X Vj 

X 
v< 

X 
X > X 

X 

IP 
O x V X X 

X 

X 

X 

i X VC 
«n 
> 

V 
7^ 

S 

< 

vc 
X 

X 
VJ X 0 **> 

\ 

X X 
X 

X, 

o 2 

(O H 

o 

« § 
Q ® 

• 3 
C CD 
O 

1 1 
1 ll 

llz* 
I 1 

3 V 

K\ 
o X 

<M O 

O 

X 
O 

o 
o 

X 

VJ 

►» <0 
o 

H f\l K -t If vC 50 & a 
r- 

H 2 .-- -3- IP 
r* 

■-£ r- w <3 H 
f\J 

<M 
fVJ fg 

-X- y£ 
OJ 

VO 
M 

r» 
(V 

at 
vX X 

o T* 
vr 1 

§ 
•tH 
xj 
a> 



o 
CO 

14 

l 
CO 
< 

OJ 

I 

5 
o 

£ 
UJ 
z 
a. 
</> 
o 

l£>! 

* 

O 
o 
o 
fO 

2 

O 1. 

2 
& 

o 

d 

a 
£ 

«A 
TJ 

(/) 

$ 

3 

§ 
3 
ffl 

a 
c 
.2~ 

au o' £!f 
«• 
s 

2 

< 

9 
<r 
UJ 

o 
m 

ijj 

2 

I- 

tv 

<v 
tv 

** 
tv 

8 

a* 
«-e 

X * X X 

4 

W r4 4 4 4 J 

X 

-1 

X X 

2 

X 

R* 

3. 
4 4 J VJ 4 4 T 4 0 4 

X 

-4 J 
a- 

4 
to' 

3 
4 

4 

n 4 
4 4 4 4 

/-v 
to 

IO 

N 
<r4 4 4 4 

co 

3 
4 

x 

4 

X 

*N 

3 

X 

<*> 
2 

* 
4- 

•> 

«o 

■A 
0 "C "C 4 

T 

CL 
u 

* 

to 

X 

to 
to 

to 

to 

to 

to 

»o 

tS 

X 

3 

x> 

CL 
*o o 

3 
4 

<A 

<4 

»0 

3 

4 * 

VD 
*■« 

«cv 

3 
0 

to 

3 

w 

2 

5 

n to 

X 

**> 

X 

4 
2 

X 
vS 

*s 

X\ 

S 
< "C 

to 

"> 

4 

O 
0 

IV 

n 
4 

1 

n 
2 

o 

CO 

*o 

in s| 

2 2 

nS 

to 

3 

'w 
4 

to 

3 

4 4 

2 

4 

ITN 
*"« 

2 
4 

* 

3 
0 j 

* 
4 

2 

X 

O 

X 
<o 
3 

X 
s to 

"S 

4- 

n «•> 

—\ 

3 

^V 
4 

Q. 

(O 

«0 "C u 
to 

3 

kO 

IO 
4- 

"j 

X 
4- 
«o 

«o 

to 

4 

n 

~v 
VO 

3 

to 

3 4 4 
4- 

*> 

4S 

2 

IO 

3 3 

4» NS 
3 

0 
4 

•) 0 3 

V 

<a 

X 

u 

V 

3 

w 

"> 

s 

"i 

■s 
a 

4, 

") S «o *"> 

i 

*0 4 

X 

3 

•^V 
\» 

*o o 

W 
4 

to *> 

to 

°0 

X 
O 
o 

Oo 

<0 4 4 
n9 

#o 

X 

3 

o 

3 

vS 

CO 

rH 

3: 

3 

4 

•5, 

3 

3 
0 

’-a 

o 

X 

3 
3 

*V 
N* 

Q, 

X 
tj- 

3 

X 

M 

*0 

>s 
X 
x> 

o 
s9 

■c 

X 
T' 

to 

VJ 

*o 

3 

3 

a 

*> £ 

* 

o 

X 

O 
i 

•A 
c 

X 

3 

Oq 

O 

s9 

O 
4 

r~ 

to 

X 
r- 
o 

4 

f> 

-nS 

3 

•s 

3 
4 *o 

CL 

< 
? 

3 

* 

3 

X 
C- 

3 

X 
C" 

3 

X 

«s 

VKJ 

**> 

V 
t" 

n 

V» 

n 

r- 
>? 

X 

*o 

4 

to 

r- 

*o 
4 

X 
IN 

o 

X 
t^ 

to ■a to < 

t 

0^ 

3 

«o 

to 

r- 

3 
4 

A* 

•0 

t> 

to 

In 

3 o 

- 3 

"\ 
'-9 

3 42 3 

S* 

3 

X 

3 

X 

*0 

X 

O 

X 
0- 
cr> 

VJkj 
X 
r^. 

3 

4 

n 

a: 

3. 

r^ 

«0 

X 

3 

f- 

to •0 
4 

X 
So 
cn 

o 

4- 

X 
s*? 

3 

t^v 

<o to 

-—\ 

4 

<o 

O 

'-*3 

3 4 
AS 

3 

l> 

3 
■c 

3 

O 
to 

v9 

3 

>9 

3 3 '■> 

X 

3 

3 

3 

3 

re 

5^ 
3 

e 

n 

A 
(' 

3 

re 

3 
4* 

V" 
■s 

v»o 

o 3 

i^ 

n 

4 

*S 

X 

IS 

Ci 

3T 
4 

o 
X X1 

c- 

•0 

c^* 

n 3 

X 

s? 

3 

t- 

to 

3 

O 
4 

UJ 

to u T 

r- 

3 

S' 

t - 

*0 

4 K> 

3 
Oo 

3 
1 

* 

3 3 

< 

<JO 

X 

Og 
3 

«>• 

«•> 

e 
9 

fO 
6 

**> 

u>; 

3 3 

oo 

■2 
4 

X 

J 

X 

4'- 

*o 

X 

*0 o o 

X 

3 

»o 

3 4 

X 

3 
3 to 4 T 

n3 

«o 

to 
o 

<o 

»o 

3 <L 

O 

* 
2. 

V 
4) 

3 

X 
3 

3 

X 
>9 

3 

X 
J 

*) 

TCX 

3 

XX 
‘O 
rn> 

-V 
t- 

3 
4 

* 

a 

r^- 

"> 
< «0 

4 

'A 
t" 

3 

X 
‘o 

to 

< 

2 *c to 

j 

o 
4 

3 <J 3 to 

'O 

3 
■*c 

a3 

to 

o -j 
3 

J 

3 
-j 

tC 

3 
3 

X 

J 
3 

X 

4- 
3 

X 

*n 
n 

X 
•o 

X 

4* 

«) 
4- 
"> 

4 4 4 
nS 

to 'C 
o 
to 

4 T 

X 

O 
to 

X 

4- 

*0 

to 

3 a 

«o 

3 

3 

3 
4 

»o 

3 

»o 

3 

vo 

3 

3 

«0 

4- 

«»> 

8 -j 4 

* 
O 

<o 

kie 

2 

X X X 

-1 

X 

_i 4 4 4 4 
3 

4 4 

X 

T* 
2 

X 
o 

3 

? 
2 

4 
to 

<0 
4 

3 -i 

'“N 
ro 

3 

kf' 
o 

3 

o 

8 

O 

8 

►» 

S 
r-t tv K1 J* w vC r- o CP' a H 

2 : J* 
H 

X 
•“ «4 

P~ 
H 2 <y O 

<M 
H 
<v a 

| 

K 
rvj 

4?- 
cn 6 V3 ?•> 

<H 5 8 
o •K t* i 

« 

g 

'j 
OJ 
2 



Table 81 

Ionospheric Storminess, May 1946 

Day Ionospheric Character* 
00-1? GCT 12-24 GOT 

Principal Storms 
Beginning End 

GCT GCT 

Geomagnetic Character** 

00-12 GCT 12-24 GCT 

May 
1 2 6 1 2 
2 1 3 2 1 
3 1 1 1 1 
4 1 3 2 1 
5 2 3 1 2 
6 4 5 0500 / 4 3 
7 5 6 —— 4 2 
8 4 5 — — 4 c 
9 4 5 --- --- . 4 4 

19 4 3 1400 3 3 
11 2 4 0600 1900 4 3 
12 1 3 2 2 
13 1 *7 V 2 1 
14 * ** 7 O 1 1 
15 2 i i 1 
IS 2 2 2 2 
17 1 2 2 2 
18 1 2 3 2 
19 *** 3 1 0 
20 2 3 2200 1 3 
21 4 4 1800 4 3 
22 4 4 0300 2100 4 3 
2 3 2 1 3 4 
24 3 1 3 3 
25 2 3 3 2 
2« 1 3 2 2 

27 1 0 1 1 
28 2 2 2 2 
29 1 1 2 1 
30 1 2 1 2 
31 2 3 3 2 

♦Ionosphere character figure (I-figure) for ionospheric storminess at 
Washington, D.C., during 12-hour period, on an arbitrary scale of 
0 to 9, 9 representing the greatest disturbance. 

♦♦Average for 12 hours of American magnetic K-figure, determined by a 
number of observatories, on an arbitrary scale of 0 to 9, 9 rep¬ 
resenting the greatest disturbance. 

/Dashes indicate continuing storn. 
**#No readable record. 



Table 82 

Sudden Ionosphere Disturbance® Observed at Washington, D.C. 

Location of 
Day Beginning lad. transmitters intensity 

at 
minimum** 

May 
2 1124 1216 Sagland 0* 0 

2 1763 1940 Ohio, D.C., England, 
Trinidad, Gold Coast 

0.0 

3 2120 2220 Ohio, D.C., England, 
Maxioo, Trinidad, 
Hawaii, Chile 

0.0 

7 1150 1212 England 0.0 

7 1911 1945 Ohio, D.C., Trinidad, 
Gold Coast 

0.05 

8 1254 1340 Ohio, D.C. 0.0 

11 2214 2240 Ohio, D.C., Mexico, 
Hawaii, Gold Coast 

0.1 

13 1522 1550 England 0.1 

17 1424 1440 Ohio, D.C*, England, 
Mexico, Trinidad, 
Chile, Gold Coast 

0.1 

23 1430 
1501 

1627 

1454 
1519 

1610 

England 
England 

England 

0.05 
0.1 

0.1 

*Batio of received field intensity during SID to average field intensity 

before and after, for station W8XAL, 6080 kilocycle®, 600 kilometers 
distant, for all SID except the first ©m May 2, the first on May 7, 
and on May 13 and 23. Station GUI, 13526 kilocycles, received in New 
York, 6340 kilometers distant, was used for these SID. 
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Fig 30. ADAK, ALASKA MARCHJ946 
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Fig.35. CAIRO, EGYPT MARCH, 1946 



00 02 04 06 08 '0 12 14 16 18 20 22 00 

£ 
* 

n 

V
IR

T
U

A
L
 

H
E

IG
H

T
 

IN
 

—
 

ro
 

o
j 

4 
o
 

o
 

o
 

c
 

3 
O
 

O
 

O
 

C
 

- 

J F? 

FI 

, 

- -L- 
E 

j 

i 

100 

90 

80 
l±J o 
^2 

t-3 70 
JO 
< w 
i— cc 
0u- 60 

•“O 
u_ 2 _ 

!LOCAL TIME| 

_ 1 1^1 

1 ! ! 

k 

/ i L f 
/ 1 
/ 1j 

\ 

P
E

R
C

E
N

T
A

G
E
 

C
 

F
O

R
 

f 
E

g
>

 L
IM

lT
I 

3 
O

J 
O

 
5 

O
 

O
 

C
 

j H / i r V 
/ r 

\ L i. 
/ 1 X J \ 

/ /" \ \ 
X f ; V 

Tl 1 
X| / 

10 

0 

Fig. 3 

/ \ \ 
_\ 

/ ■V- / i \ X 
/ ! ■\ / / ' 

r-> V.. 
V 

’/ 

0 02 04 06 08 10 12 14 16 18 20 22 00 

-LIMITING FREQUENCY=3 Me 

-—LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me 

59. GUAMI MARCH,1946 



no O? 04 OS 08 10 12 14 16 18 20 2 0 D 

2 

2 400 

K F2 v 

V
IR

T
U

A
L
 

H
E

IG
h

 

3 
5
 

o
 

o
 

c 
3 

O
 

O
 

O
 

O
 

C
 

/- \ 
> FI 

E E 

LOCAL TIME 

n J f is 

P
E

R
C

E
N

T
A

G
E
 

O
F
 

T
O

T
A

L
 

T
IM

E
 

F
O

R
 

fE
s
>

 L
IM

IT
IN

G
 

F
R

E
Q

U
E

N
C

Y
 

_
r
o

o
i
 

-f
^ 

cn
 

o>
 

*■'
1 

CD
 

u
 

o
o
o
o
o
o
o
o
c

 

\ 

‘ 1 7 7'' 
/ 

\ 

7 1~ \ 
4 

7 1 
L 

t 
f“ 

I— 
/ 

\ 1 
T j \ \ 

i 
fm 

\ \ 

7 j 
i \ 

1 \ 1 
> 

— 
1 

1 1 } 
\ 

\ 
r \ 1 l 

s | 1 V 
\ i 7 

V T T O' 
’-T 

/' 
H \ \ 

x 
1 

| 
\ 

L/ 
T 

/ 
•v- 

l\ 
00 02 04 06 08 10 12 14 16 18 20 22 00 

— LIMITING FREQUENCY= 3 Me 

-LIMITING FREQUENCY1 5 Me 

-LIMITING FREQUENCY=7 Me 

Fig.41. CHRISTMAS I. MARCH, 1946 
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Fig. 54. WATHEROO,W. AUSTRALIA FEBRUARY, 1946 





Fig. 61. LEYTE , PHILIPPINE IS. 

11.0°N , 125.0°E JANUARY, 1946 
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Fig.62. LEYTE, PHILIPPINE IS. JANUARY, 1946 
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Fig. 70. LEYTE, PHILIPPINE IS. 

11,0°N 125.0° E DECEMBER, 1945 

——LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY" 5 Me 

-LIMITING FREQUENCY" 7 Me 

Fig.71. LEYTE, PHILIPPINE IS. DECEMBER, 1945 
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Fig. 75. ST. JOHN’S, NEWFOUNDLAND OCTOBER, 1945 
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IRPL REPORTS 

Dally; 
Telephoned and telegraphed report* of Ionospheric, 

data from various places, 

Radio disturbance warnings. 

solar, geomagnetic, and radio propagation 

Semlweeklyl 
IRPL-J. Radio Propagation forecast. 

Semimonthly! 
IRPL-Ja. Semimonthly frequency Revision factors for IRPL Basic Radio Propagation Prediction 

Reports. (Issued with IRPL-J series approximately one week In advance.) 

Month!: thly; 
Hffi-D. Basic Radio Propagation Predictions - Three months In advance. Mar Dept. TB 11-499- 

monthly supplements to W 11-499; Savy Dept. (DNC-13-l( ), monthly supplements to 

HJC-13-1.) 

IRPL-f. Ionospheric Data. 

Bimonthly; 

IHPL-O. Correlation of D. f. Errors With Ionospheric Conditions. 

Quarterly; 
•IRPL-A. Recommended frequency Bands for Ships and Aircraft In the Atlantic and Pacific. 

•IHPL-H. frequency Guide for Operating Personnel. 

Special Report*, etc.; 
IRPL Radio Propagation Handbook, Part I. (War Dept. BC 11-499! *avy Dept. EGC-13-1.) 

IRPL—Cl through C6l. Reports and papers of the International Radio Propagation Conference, 

17 April to 5 May 1944. 
IHPI-A. Unscheduled reports! 

Rl. Maximum Usable frequency Graph Paper. 

R2 and R3. Obsolete. 
R4. Methods Used by IRPL for the Prediction of Ionosphere Characteristic* and Maximum 

Usable frequencies. 
R5. Criteria for Ionospheric Storminess. 
Rb. Experimental Studies of Ionospheric Propagation A« Applied to The Loren System. 
R7. Second Report on Experimental Studies of Ionospherle Propagation As Applied to 

The Loran System. 
R8. The Prediction of Usable frequencies Over a Path of Short or Medium Length, 

Including the Effects of Es. _ 
R9. An Automatic Instantaneous Indicator of Skip Distance and MUf. 

RIO. A Proposal for the Use of Rockets for the Study of the Ionosphere. 

Rll. A Pornographic Method for Both Prediction and Observation Correlation of Ionosphere 

Characteristics. 

R12. Short Time Variations In Ionospheric Characteristics. 

R13. Ionospheric and Radio Propagation Disturbances, October 1943 Through fohruary 1943. 

H14. A Graphical Method for Calculating Ground Reflection Coefficients. 

R15. Predicted Limits for P2-layer Radio Transmission Throughout the Solar Cyele. 

Hl6. Predicted f2-layer frequencies Throughout the Solar Cyele, for fcimtr, Winter, and 

Equinox Season. 

R17. Japanese Ionospheric Data - 1943. 
RlS. Comparison of Geomagnetic Records and Worth Atlantic Radio Propagation Quality 

figures - October 1943 through May 1945. 

R19. Homographic Predictions of P2-layer frequencies Throughout the Solar Cyele, for June 
R20. Homographlc Predictions of P2-layer frequencies Throughout the Solar Cycle, for 

September. 

R21. Rotes on the Preparation of Skip-Distance and MUf Charts for Use by Direction¬ 

finder Stations, (for distances out to 4000 km.) 

R22. Nomographic Predictions of P2-layer frequencies Throughout the Solar Oycle, for 
December. 

R23. Solar-Cyele Data for Correlation With Radio Propagation Phenomena, 

R24. Relations between Band Width, Pulse Shape and Usefulness of Pulses In The Loran 
System. 

R25. The Prediction of Solar Activity aa a Basis for Predictions of Radio Propagation 
Phenomena. 

R26. The Ionosphere as a Measure of Solar Activity. 

H27. Relationships Between Radio Propagation Disturbance and Central Meridian Passage of 
Sunspots Grouped by Distance from Center of Disc. 

R2S5. Nomographic Predlctlors of T2-Layer frequencies Throughout the Solar Cycle for 
January. 

R29. Revised Classification of Radio Subjects Used In National Bureau of Standards 
(N.B.S. Letter Circular LC-814 superseding circular 0385). 

R30. Disturbance Rating In Values of IRPL Quality - figure Scale from A. T. A T. Co, 

Transmission Disturbance Reports to Replace T.D. figures as Reported. 

R31. North Atlantic Radio Propagation Disturbances, October 1943 through October 1945. 

R32. Nomographic Predictions of f2-Layer frequencies Throughout the Solar Cycle, for 
february. 

R33. Ionospheric Data on file at IRPL. 

H34. The Interpretation of Recorded Values of fEs. 

R35. Comparison of Percentage of Total Time of Occurrence of Second-Multiple Ss 
Reflections and That of fEs in Excess of 3 Me. 

IRPL-T. Reports on Tropospheric Propagation. 

Tl. Radar Operation and Weather. (Superseded by JANP 101.) 

T2, Radar Coverage and Weather. (Superseded by JANP 102.) 

•Items bearing this symbol are distributed only by U,S. Navy In NONRBOISTERED PUBLICATIONS 

MEMORANDA (NRPM), IRPL-A and -H issued under one cover with NHPM Identifying numbers 




