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This receiver is specifically designed to receive F.M. A.P.T. (automatic
picture transmissions) from N.0O.A.A. and other orbiting weather satellites in

the 136 to

138 MHz band. 1t will also function as an I1.F. receiver when used in

conjunction with a down converter for reception of Geostationary weather

satellites

The rece

in the 1.69 GHz band.

iver is a double superhet design with a 1st I.F. of 10.7 MHz using 3

cascaded ceramic filters 1o provide an I.F. bandwidth of 5@ KHz, and a second

I.F. of 458

SKH=.

The KF amplifier and st miser use low noise BFI981 dual gate MOS FET's with

an SLEEG!
and low pa
signals.

The synt
stored in

H ] watt
cwith two
recordear.

2nd mixer ,I.F., and demodulator. This is followsd by active high
ss filters to provide an optimum AF bandwidth for reception of A.P.T.

hesizer can provide 10KHz steps with specific individual channels
an EPROM.

A output stage provides audio to drive an 8 ohm loudspeaker
additional dow level AR outpuls for driving a cassette

fi further AF output 1s provided to drive the YUSUMVU frame store. This level
1s set using an on board preset.

FEATURES

1600 channel capability divided into 16 pages internally preset using
a DIL switch with 1900 channels per page. Maximum scan per page can be
preszel from 180 to 100 channels in steps of 10. i.e. 10,20,30,etc.

*S5can halts when sigral received above sguelch thresheld.

r3

Channel i1s held for approx. 5 seconds atter loss of signal after
which scan continues.

Fully adjustable squelch.

Two low level AF cutputs, one squelched the other unsquelched,
approsx. BOmv R.M.S at 17KHz deviation), for driving a cassette
recorder. A further output of v RMS is preovided to drive the YU3ZUMU
frame slore either squelched or unsquelched. (Link selectable).

Remotle control of cassette recorder by a volts free c¢/o contact of
a relay which is controllied by the receiver squelch.

"S" meter output with sensitivity adjustment. (100 to 250uf wmeter
required).



B.C. feed to aerial feeder available by on board linking to provide
up feeder power for mast head pre-amp /7 down converter.

o

7. Unit supplied fully programmed for all known satellite A.P.T. and
Beacon channels.

8. Channel indication using 7 segment LED displays ie @@ to 94.

9. Up/down scan switch can be connected to provide quick selection of a
wanted channel.

1@, Scan halt and channel override facilities.

1. Optional direct frequency readout using LCD display module.

This unit 1s available as an assembled and tested module less sguelch pot,
volume control, lecudspeaker, up/down scan switch, "S§" meter and scan halt
switch from:-

DARTCOM,
Posthridge,
Yelverton,
Devon,

PLZO &SP

Tel:- Q1822 8380253



SPECIFICATION

POWER REQUIREMENTS:~ 11.5 to 13.5 volts D.C. at S@0BmA max.
GENSITIVITY:- ©.2uV pd for 12 dB SINAD at 10 Khz deviation.
@.3uV pd for 20 db quieting.
5/N ratio at 1uV pd for 17 KHz deviation > 40dB
/N ratio at SuV pd for 17 KHz deviation > 46dB
RE BANDWIDTH:- 3 MHz € -3 db points.
I1.F. BANDWIDTH:~ 5@ KHz

I1.F. RESPONSE:— » - B@dB at 2 490KHz from wanted channel.
- 5@d8 at * 175KHz from wanted channel.

N

i

IMAGE REJECTION:~ > 7@ dB
AF FILTERS:- High pass filter cut off freq. = 700 Hz
Low pass filter cut off freg. = 49000 H=z
AF bandwidth 40@ Hz to 4090 Hz ¢( - BdB points ).

AF OUTPUTS:- a). 1 watt R.M.S5. into 8 ohm load for less than 10% distortion.
200 mW R.M.S. into & ohm load for less than 5% distortion.

b). 80 mV R.M.S. into 5@ K.ohm lecad from both squelched and
unsquelched outputs for 17 KHz dev. @ less than 3% distortion.

c). 1 Uclt RMS into 1K. ohm leoad for less than 5% distotion link
seleciable, squelched or unsquelched.

MEMORY ORGANISATION:~ The unit is supplied pre-programmed as follows:-

PAGE @:- All known A.P.T. freguencies including U.S. ang U.5.56.R.
weather satellites.(10 charnels)
BAGE |:- Geostationary and orbital beacon frequencies, which

contain the phase modulated split phase data from
the low bit rate instruments and space craft telemetery.
(5 channels)

PAGE 2:- A selection of frequencies 10 the 136 to 138 MHz band
know to be used or have heen used by A.P.T. and non

f.5.7. satellites, (58 channels)

PAGE 3:- All 10 ¥Hz steps between 136.000 to 136.990 MHz
(100 channels) :

PAGE 4:- All 10 KHz steaps between 137.000 toc 137.990 MHz
(100 channels)

DIMENTIONS:~ 210 mm =« 95 mm.



WIRING AND ASSEMBELY NOTES FOR DARTCOM 136 - 138 MHz SATELLITE RECEIVER.

Depending on your application you will need the following items to complete the
receliver -

ary DESCRIFPTION SUGGESTED SUPPLIER ORDER CODE.
I Single pole ON-OFF-ON switeh RS COMPONENTS LTD 332-048

1 Single pole ON-OFF switch RS COMPONENTS LTD 332-026

1 Loudspeaker 8 ohms imp. CIRKIT 43-22508

1 Meter 100 or 250uA F.S.D. CIRKIT 37-09007
2 Fot. 1@k log. RS COMPONENTS LTD 161-694

1 Pot. 100k lin. RS COMPONENTS LTOD 161-818

1 ferial connector depending on your requirements.

| Single pole 5 WAY switch RS COMPONENTS LTD 327-658

(Optional for memory

page selection)
1 14 pin DIL header plug cut down to 8 way.(For mem.page option).
1 Connector fer TAPE/FRAME STORE OUTPUTS as required.
| | amp fuse and holder. (optional)

None of the above items are critical and any supplier of good electronic
components (or a good junk box) will be able to provide these.

The wiring drawing is self explanateory and it is important to use
screened cable for the volume control and low level AF outputs.

PLEASE NOTE THAT IT IS NOT ADVISEABLE TO RUN WIRINGE AND COAX CABLES
UNDER THE P.C. BOARD SINCE THIS CAN AFFECT THE PERFORMANCE OF THE RECEIVER.

If the L.C.D. optional frequency readout module has been supplied then
this can be mounted on the front panel of the receiver case by means of the two
fixing holes using 6 BA bolts and nuts used as spacers. This unit should not be
fixed directly in front of the three green coils as interference from the logic
on this module may occur.

The receiver should be powered from a good regulated power supply ,
which can be built using usual regulator I.C.%s such as the 7812 series.
Should the power unit he built in the same case then it is advisable to use a
TOROINDIAL MAINS TRANSFORMER to prevent magnetic field coupling from the mains
transformer to the Voltage Controlled Oscillator (V.C.0.) which can degrade
the signal to noise performance of the receiver. A SUPPLY VOLTAGE OF 12 VOLTS
t 0.5V is recommended as the receiver has an optimum performance at this level.



It is important to terminate the aerial input to the receiver with
short irnner and braid connections the latter being soldered direct to the
terminal pin at the P.C.B. aerial input.

The various controls and facilities are terminated on P.C.B. connectors
which are included with the receiver module. The whole unit then becomes
easily removable with only one soldered connection (aerial input).

The connector pins are made off using small pliers to crimp the
previously tinned wire in place and then finally applying a small quantity of
solder to the crimp point.

This is then pushed into the appropriate position in the connector shell
so that the small tab on the pin locks it into place in the small slot of the
shell. PLEASE NOTE THAT PL2 HAS A POLARISING PIN FITTED TO POSITION 8 to
prevent against accidental reversal of this connector which supplies power to
the module.

ADJUSTMENTS TO THE RECEIVER

The receiver has been fully aligned and tested for maximum performance and will
not require any adjustments. However user preset pots/links can be adjusted as
follows:-

a) An "S" meter sensitivity control is provided to enable you to set the
indication to your requirements.The range of the "§" meter can be further
extended by soldering a GERMANIUM diode (e.g. OA47 or 0AS1) across the meter to
act as a current shunt at high signal levels.

by D.C. can be applied to the aerial feed to supply mast head pre-amps.
or a down converier. This is done by linking the twoc P.C.B. pins together as
shown on the wiring diagram.

c) The maximum number of channels scanned can be set using wire links to
the 4 way link terminals. The receiver module is supplied set to scan ® to 499
channels. Link details for increments of 10 channels are detailed below:-

CHANNELS SELECT LINKS
0 to 9 (R3]

@ to 19 2

® to 29 @1 and Q2

© to 39 Q3

? to 49 Q1 and Q3

@ to 59 Q2 and G3

D to BY @1 and Q2 and Q3
@ to 79 Q4

@ to 89 Q1 and G4

@ to 99 Q2 and Q4

d) The AF output for the frame store has been set to lvolt p-p for 10@KHz
deviation but can be adjusted in level using the on board preset.The receiver
is supplied with this output linked for squelched A.F. and can be altered to
unsquelched A.F. by means of the link located below the frame store output
preset.



D.
e) The memory page switch can be set to give the required fregquency

coverage using the dway DIL switch. ALl switches OFF gives page @. Switch 1 ON
and ALL others OFF gives page 1. Switch 2 ON and ALL others OFF gives page 2
etc. PLEASE NOTE THAT WE DO NOT RECOMMEND SCANNING THE WHOLE BAND USING PAGES 3
OR 4 SINCE IT IS LIKELY THAT THE RX WILL LOCK ON TO A SIDE BAND OF THE WANTED
A. P. T. SIGNAL AND PRODUCE POOR RESULTS. These pages are designed to enable
you to set a specific frequency of any new satellite channels used.

DESCRIPTION OF CONTROL FUNCTIONS

Controls the level of audio frem the loudspeaker.

Squelch

Controls the signal level at which the receiver will activate and is
normally adjusted till the noise under ne signal conditions just disappears
from the loudspeaker. The relay toc contral the remote control facility found on
most cassette recorders is controlled by the squelch, and is held energised for
approx. 5 seconds after squelch closure.

Tape Output Level

Most cassette recorders have automatic level controls built into them,
(A.L.C.» . This is a form of audio compression which tends to provide a
constant volume level. Since A.P.T. signals from weather satellites work on the
basis that the the 2400 Hz sub carrier gets louder for a "whiter" picture, and
quieter for a "blacker" picture, then any form of compression will result in a
poor contrast range of taped signals.

The Tape Uutput Level contral enables the correct level to be supplied
to your cassette recorder and is set to provide AF drive which is just below
the recorder’s compression threshold by trial and error.

5]

can Up/Down

With the switch open then the channel count increments upwards. With the
switch closed the scan increments downwards.



Halt Scan - Scan Normal - Channel Override

With the switch in the HALT SCAN position then the current displayed
channel will be held i1rrespective of the condition of the receiver squelch.

With the switch in the SCAN NORMAL position then the channel scan will
continue till a signal is received which i1s greater than the squelch threshold
set. When the signal is received then the channel is held until the signal
falls below the squelch treshold. The channel scan will continue after a pause
of about 5 secs. to allow for short fades in satellite signals.

With the switch in the CHANNEL QOVERRIDE position then the scan will
advance irrespective of the receivers squelch condition.

Memory Page

The DIL switch fitted enables the 5 programmed "PAGES" in the EPROM to
be selected. A further 11 pages are available and are not programmed with any
data, (all spare pages contain HEX FF). The DIL switch controls the EPROM
address lines AB, AY, A1@, and All1. The other 11 pages can be selected by a
binary combination of the switches. The switches control the address lines as

follows:-

SWITCH 1 controls A1@
SWITCH 2 controls All
SWITCH 3 controls A9
SWITCH 4 controls AB

Memory blocks currently programmed in the 2732 EPROM are as follows:-

PAGE @ = HEX 200 to 8949
PAGE | = HEX 40@ to 499
FAGE 2 = HEX 800 to 839
FAGE 3 = HEX 200 to 2499
PAGE 4 = HEX 100 to 199

The DIL switch can be removed and replaced by a front panel rotary switch
connected by a ribbon cable to the 8 pin DIL socket via a header plug as shown

on the wiring diagram notes.

@

POWDERMILLS, POSTBRIDGE, YELVERTON,
DEVON, PL20 6SP, UK

Telephone (01822) 880253 = International +44 1822 880253
Fax (01822) 880232 « International +44 1822 880232
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CHANNEL No. FREQ. MHz CHANNEL No. FREQ. MHz
0 137.060 (MET 1/30) 50 137.060
1 137.100 51 137.100
2 137.130 (MET 30) 52 137.130
3 137.150 (MET 20) 654 137.150
4 137.300 54 137.300
5 137.400 (COSMOS1500) 55 137.400
6 137.500 (NOAA 10) 56 137.500
7 137.620 (NOAA 9) 57 157.620
8 137.700 58 137.700
9 137.850 (MET 3/1) 55 137.850@
10 137.060 60 137.060
11 137.100 B1 137.100
12 137.130 62 137.130
13 137.150 63 137.150
14 137.300 B4 137.300
15 137.400 65 137.400
16 137.500 66 137.500
17 137.620 67 137.620
18 137.700 68 137.700
19 137.850 659 137.850
2 137.060@ 70 137.060
21 37.100 il 137.100
2L 137.130 Z 137.130
23 137.150 73 137.150
24 137.500 74 137.300
Zb 137.400 75 137.400
26 137.500 76 137.500
27 137.620 77 137.62
28 137.700 78 137.700
29 137,850 79 137.850
20 137.060 1514 137.060
31 137.100 81 137.100
32 137.130 82 137.130
33 137.150 83 137.150
34 137.300 84 137.300
35 137.400 85 137.400
3 137.500 86 137.500
F7 137.620 87 137.620
38 137.700 68 137.700
39 137.850 89 137.850
40 137.060 90 137.060
41 137.100 91 137.100

2 137.130 92 137.130
43 137.150 393 137,150
44 137.300 94 137.300
45 137.400 98 137.400
46 137.500 96 137.500
47 157.620 gy 137.620
48 137.700 98 137.700
49 137.850 99 137.850



CHANNEL TU FREUQUENLY CUNVERDIUN L1dD1 rOrt EFRUMN VEROLIUN 1.1 THEAURT FAQC.= |

CHANNEL No. FREQ. MHz CHANNEL No. FREQ. MHz
@ 136.380 50 136.380
1 136.770 81 136.770
2 137.080 52 137.080
3 137.200 a3 137.200
4 137.770 54 137.770
5 136.380 b5 136.380
6 136.770 56 136.77@
7 157.08@ 57 137.080
8 137.200 58 157.200
4 137.770 L 137. 770
10 136.380 6@ 136.380
11 136.770 61 136.770
12 137.080 62 137,080
13 157,200 B3 137.200
14 137.770 b4 137.770
18 136.380 65 136,380
16 136.770 b6 136.770
17 137.080 B7 137.080
18 137.200 68 137.200
19 137.77@ B9 137.770
20 136.3€0 70 136.380
21 136.770 71 136.77@
22 137.080 72 137.080
23 137.200 73 137.200@
24 137.770 74 137.770
25 136.380 75 136.380
26 136.77@ 78 136.770
27 137.080 77 137.080
28 137.200 78 137.200
29 137.770 g 137.770
30 136.380 80 136.3580
31 136.770 81 136.770
32 137.080 2 137.080
33 137.200 83 137.200
24 137.770 g4 137.770
85 136.580 85 136.380
36 136.770 86 136.77@
37 137.080 87 137.080
28 137.200 88 137.200
34 137.770 B9 137.770
40 136.380 390 136.380
41 136.770 91 136.770
42 137.080 82 137.080
43 137.200 93 137.200
44 137.770 94 137.770
45 136.380 95 136,380
4B 136.770 96 136.77@
47 137.080 a7 137.080
48 137.200 98 137.200

49 137.770 84 137770



CHANNEL TO FREQUENCY CONVERSION LIST FOR EPROM VERSION 1.1 MEMORY PAGE:- Z

CHANNEL No. FREQ. MHz CHANNEL No. FREQ. MHz
@ 136.080 50 137.600
1 136.140 51 137.620
Z 136.230 82 137.680
3 136.260 53 137.700
4 136.320 54 137.770
5 136.350 55 137.780
b 136.580 56 137.850
7 136.410 B 137.860
8 136.440 58 137.980
g 136.470 59 136.080
10 136.500 B0 : 136,140
11 136.530 bi 136.230
12 136.560 z 136.260
13 136.580 B3 136.320
14 136.610 B4 136.35@
15 136.620 &5 136.380
16 136.6350 BE 136.41@
17 126.650 67 136.440
18 126.710 68 136.470
18 126.740 69 136.500
20 136.770 70 136.530
21 136.800 71 136.560
22 136.830 72 136.590
23 136.640 73 126.610
24 136.860 74 136.620
25 136.920 75 136.630
26 136.950 76 136.650
2 136 .5980 77 136.710
2 137.020 78 136.740
28 137.050 79 136.770
30 137.060 g0 136.600
a1 137.080 81 136.820
32 137.100 82 136.840
33 137.110 83 136.6860
34 137.130 84 136,320
3b 137.140 85 136.3950
36 137.150 86 136.960
37 1371770 87 137.02
38 137.200 8o 137.050
39 137.230 89 137.060
40 137.260 1] 137.080
41 137.300 91 137.100
42 137.350 82 137.110
43 137.3580 93 137.130
44 157.400 34 137.140
45 137.410 95 137,150
46 137.440 EL) 137.170@
47 137.500 Sl 137.200

137.520 98 137.2350

99 137.260

N
@ ©
W
2
n
o
=



CHANNEL TO FREQUENCY CONVERSION LIST FOR EPROM VERSION 1.1 MEMORY PAGE:- 3

e e o o . o o . . o . ot ot o S o o . o . o o o o o i i R o o i i Pk o o o o o . e B i e s g o o ot

CHANNEL No. FREQ. MHz CHANNEL No. FREQ. MHz
@ 136.000 50 136.500
| 136.010 51
2 136.020 etc. 52
3 Channels are all 10 KHz steps 53
4 54
5 55
B 56
s B
8 58
9 59
1@ 136.100 514] 136.600
11 B1
12 B2
13 b3
14 64
15 65
16 66
1 B7
18 68
8 69
2 136.200 70 136.700
21 71
22 2
23 73
24 T4
25 75
26 76
27 0
28 78
29 i
50 126.300 i g0 136.800
31 81
32 82
33 83
A4 84
35 B85
36 a6
37 87
58 88
39 B9
4@ 136.400 =1 136.900
41 91
4z 92
43 93
44 94
45 95
46 96
47 g7
48 98

136.990

B
w
w
4 o]



CHANNEL TO FREQUENCY CONVERSION LIST FOR EPROM VERSION 1.1 MEMORY PAGE:~ 4

CHANNEL No. FREQ. MHz CHANNEL No. FREQ. MHz
0 137.000 50 137.500
1 137.010 51
2 137.020 etc. 52
3 Channels are all 1@ KHz sieps 53
4 54
5 55
) 56
7 57
8 58
9 59
10 137.100 (510 137.600
11 B1
12 Z
1 B3
14 64
15 65
16 bE
17 67
18 68
19 69
20 137.200 70 137.700
21 71
22 72
23 13
24 74
25 75
26 76
2 T
28 7
2 79
30 137.300 80 137.800
3l B1
32 g2
33 83
34 g4
35 B85
36 86
37 87
38 88
39 89
40 137.400 50 137.900
41 91
42 2
43 a3
44 94
45 85
46 96
47 97
48 98

49 98 1:37. 9980



q861 (2) + anss T
TWIAAINZY  EN3ES

TILTIUNAS  thW BE\ 94k 9EI

R

SOTUI e TRA TNOART ‘MOl WIATIL
‘BHTI¥ELsOd ST ¥ 3AMog

WO 148d

CERer T N

‘NO I Q
ST OHLIM AN
Q2LLtd NOILITg SINL

A ¥ IR

4 37 sLimn

Fer77%91

yorz XL

~

e

EEFe) 98

Avnar
peeag)dn

=X ¥ 274

(Lo's) cautia 33 lon
AVW ¥aLioBaE S g

FU T T oLk
=307 |L* “
&7 L0 AL |bot—AS+ il -y L
27 . ./
P o L‘ WW & L’
VrLres ) Ll ol
ey fre—o Tuy shinm Y. 2L ONNG
youl - - L 3
|s @ -« ol
ASH
i
- wzz
SoBL leﬂ' AS +
a2l Iy BHEU 19 bE23a ’
“a0
sont — Tl L
Kossns %W ) G i ke
ARZi4— [f® “ 28 ot A+ wia 2WOhN|
ng T
T v
4y Frus "
won ind
o T L 1
| TLH—
[ m%‘_uau._ sianne] !

FYUS Jbwwyd VY

"Lt

b 2

£
£
*
w Desze

wse

ISISHIDW

| M.'..-._-q_ erey # -_s..m_.n. ey fAT B E B ur BEREi g1 :0.1. 19
il
| O3 aosw 33 L OO0 anse 35 Mikidd, =TT s L5708
Toee b = B
—‘ - W
YWA— b s
TS WO - www irmNEE
mj = 1]
S L7 2 ze oz € = ;
24 ‘s u..omthN
S5 7z vYzete
.- 3 @l M €1 s 51 Y2 L E
Fr194xF WTT Buowxy
naid T3 H
T e

S24
i

THNZ0IG

; ﬁ
B REERET TR
hTy
-’

S
o
Lt gl

1 3 E v blagInz Ak
o) T . Er
e MW_ assa w9l
4Ry _H. esia @
vaai s r oo 1 i :nwluuan-ut..“ﬂ
- LIES 1
L nzz, Y H .-_F et - ey o "
]
: 3
o) 3= LT oLl 3
dd2109971S T T m
ES .
am| a5 HL: - dog i LIS dwue iy v
H H- .H V95248 o ..Hi.L “
dag; g w0145 i 4 w
M E== fe v B!
7 oot H_..a_ Hozsh 4u¢x"w._. :
- ¥
e Lo
3LE
¥y
o ot ed 1
l_.l|| VWA~ H i
el e L »obe ' .
1 eEayd (edH L3V AL
[ ] - ATi+ Yot NN
3 ; 3 4
| H ! 1 ]
“ " .Jﬂ.l == ' _M N ANDS H
SN ' s — AT 2D

! 'y '
el o

Toyi~e7 IWITION

AnganD Byu L

\_cu__(Ju.’eroJ
HIIINDE TeNG Lo



‘2 3nssT
FYPAIBIRYy ILINIFLYS

TIPISINANAS PHW RE ! AU 9EI

—_— W -87778 sMi4

5788 PO AL NOART NOLWINIZA
‘myqaBESg Wl 3Gm o4 @ Ivd g
zoul—rdaa —_— “ — heid .‘l«.ﬂylal.
7 — u — e YUUmge ¢
e Ivass
Fdul Fwryd oL “ N4 ~——gmmgre
Anguno
[ deand gt 4 i A3MPS N Apma | mid
DuITS I
QL ino wy » i ] ~IMINBE NMOHT SU HILI NS
, TanazydS AyUisy AVMS B 9L TRUIANNGD IV vy Hnag
/aﬂxn. e YIUUIM W WM QIINYBY TN 1ZwISS T AVME  THL
FYFed &(\ Wwird [AQOWIY 3P MU MUIME 3eg AVOWRW IHL @
avaay s
Lie ‘Mmans
HE 3¥INM FTpYd TINIIYIS ISn QL Lnwiyodive 51 LT Q@
re
_un DIy sTnen SUON
“. i wao g
(@
b = NQ
dwve | Aldd s yIMad
P et LAdLINT 4y =521+
TINFRYIS DrougEwLN} —— e WYy
T2MIBNTS NO O AT RN SO~
20 T2 3nasS )‘JW&
' LI 373S NI
wors w01 oA | |
Eeres || 4 Y/ 4
—
qTIm IO i & - ¥y 1 BqI¥3M0 TIINNWHD
o 74 [ s Tamazna s z7d 1 o oy
0 .ﬁﬁu«&@ : R i
Brusywod e ™MYIS Aen
AN 4w YIAIT Mom
TFHIT1IANDg UM 40
440 N9
QVinoFy 4T -~ -" - AO
IPMEY yUIm,E, - Gauen 22dinums | =, NS
IMYFWOIM QL FOIC | 3 vd Averan | = ¢
whinewyon acy B lta NrIOg [dn s
A i
' +
L owis & &f.uitw.ﬁi.ﬂ. i g o e
WS Z - 0O/ TILIW,S, i (bb- O Lb 135 T2144ns) MeoS -— »ﬂ
RELLLLr I { TR [ — Ty
TFyinomy
AF vl Fvg quIH
LSUW ¥od Lng NI O
Tviwds QL AS-ZI+ g
AVde Ng O WhITT
i) hd S4
0 .__..» 17 N | OO FH = o]
+H
| ESSSN ) SSSNs A
Xwod weeQg — P &
x wHo —_— Sem————————
L] g SAMYSIC T3
- +*
_ E
» t
7 4
3 Y
»
r [
- LE]
3 e
E gn
<gw

X =L 113185  QIF=1S FHLNAS

WOOLYHQ vod WHY9UI([[ 9INIYIM TILS3IVING



T anssr
¥9AIFIBY  BLVTIRUANS

TALISIWNAS THW REL L 9E |

2Q§ 20 VR "NUAIT ‘MoLspAEA
‘B9q1rISOd * | 01 Mg wwog[d0
M wWaAGCIad ‘WOILZEA e o
AWUSIQ BNNEHD
e Y [ WAIyq AUy »9T) NS i e
Fiu.L F | rn bEZ28 gELTH ol L SRl
S EINE L Gt yoluIno3y P A
ansr 37
Lngano 43S AEES1Q Q s | 3owamon
gl11SH x 2
ingane F2i2ng YAET VINNEH)
Fyors o— ¥ IXOE Wwoyd3a
Dword NI IRL H2ELS
Q99845
AVTRT s ] -8
Bemop eoas § °
8l10% 3
ewlY SHZe13 ] =
veeasy um AT IIHNGS T |
TITY e ! dng M 1Y EEd
E-NISEWT 1S15910W = 7
‘Angino HBbqEewNe " L2845
rames Iy 4y IWOLS Ywd ¥33Ang - 00 _ = ANTen AVYSIT
e e R MRETTI 5 ESTEEEDS e Bt s - B
- 27393 § &
. i oL mwIT L - = = SW3LT TUNOUSO
Fv4uALNI tnW E-L219+ E-52)
W..mr.”_@ HYINES YOS O >
%1 A ez
YbIEZINZ
vy ¥343ng
JLNQ ﬂ\l._.u YOALTTUITO LS |
‘asan Jy
AZ moy 7
HWSHZ 0|
HBN DS 280 awz AngNi
i v3y
= e THWE="MY . g
5 R = X1k 1S dhb 2
ooL= g vy =y oI 05 “dw¥ m_ﬂ...__u.w dwyg 4'T POS= Mg ¥IX N LS | 73404 H b | ].I@
“Q”ﬂ..."” ..“‘W.h).“.u( ~s_nﬂﬂ_-n_.._ _mu.._.-u.-ud(( u..H.M_ rax i INZ Mﬂ..:_\ Tl Q1 ¥ArSIS 18638 sSodINug -m ~v 18
1 .
BIEIzZo8 AT dd310997s L:01 SETE ik [

"yiyay oL ‘2T h L}

AS-Zi+ CImdunniY

ivgLre qv ¥YJiA LAY TNy a

LI P
] W, s, dvy YAUIW, S, rS-214
g i12p =2

ALiAaLISNES

1]
SONISo 3y 2L 1albs  QAZISIMNAS W Tl oL el WOOL¥eq 4V WBIhYIL #9791y





