After installing it, | was pleased with the video quality.
What did not please me was that the backup battery was dead.

What pissed me off was that there was a constant 400 Hz buzz in the subcarrier audio, roughly
20 dB beiow full output. At this ievel, it was clearly audibie during normal programming.

There were also ‘burbles’ in the demodulated subcarrier audio, most noticeable at 5.8 MHz, that
required tuning it slightly off frequency. | suspect the ‘burbles’ are due to intermodulation
products cause by various circuit non-linearities.

| called Uniden Customer Service and was told there was only one person who handled
sateiiite receiver probiems.

| tried calling him several times without success.

Me: | would like to get a Service Manual for my Supra.
Uniden: There is no Service Manual for the Supra.
Me: Ok, then | would like to get the schematic.
Uniden: The schematic is in the Service Manual.

It went downhill from there.
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are in Ft. Worth, not Indianapolis as shown in the Supra Instruction Manual.) They sent it back

with a new backup battery, but without fixing the buzz.

Eventually they sent me a replacement receiver. It also had the buzz.

The way Uniden drew the schematics made it difficult to understand the circuitry, so | redrew
them.



It took a day or two to track down the source of the buzz.
It's due to poor design and poor pc board layout.

1. The main pc board is a single sided board with no discernible attention given to ground
coverage.
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The case appears to be an important part of the ground syst m. (If you ever remov

screws mounting the main pc board to the case, remember {0 repiace th
them appropriately when reinstalling the board.)

2. Although some mods can perhaps be made without having access to the bottom of the
board | do not advise it. To have access to the bottom of the board, remove all the screws

that mount the board to the case. There is one screw under the RF module. which is easily
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removed. (Be careful not to damage the threads of the F connector.) You do not need to
remove the ribbon cabies to the front panei. You can just hinge the main board forward.

3. The +12V for the LEDs on the Front Panel is used for much of the RF/Audio circuitry with
no provision made for decoupling the two sections. The Front Panel LEDs are multiplexed
at about 400Hz. This is what was getting into the audio.

Mod 1
The buzz was reduced to acceptable levels by installing a series inductor and a parallel

capacitor at an appropriate place in the +12V distribution line. This was the last mod | did and
had the greatest effect, thus the others may not be necessary. (I did not undo them to find out.)
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The inductor | used was 100uH with an internai series resistance of 6.2 UTIITIL. A smaliler series
resistance reduces the filtering effect, while a larger series resistance increases the voltage
drop to beyond acceptable limits. The capacitor | used was a 1000 uF 25 Volt radial.

The inductor is installed in place of a jumper on top of the board

chown in “Mode for Quihecarrier Avnidin” cheet 1 A convenient
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the capacitor is also shown.

In order to prevent excessive voltage drop, the 12 Volts to the decoder module (V12) is
rerouted so it is upstream of the inductor.

Mod 2
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I a
objectionable change in loudness.

Two circuits are involved in the wide/narrow mechanism. Referring to Supra schematics sheet 1
(left channel audio), diode switching is used to select either filter FL101 or FL102. The right

channel (th\l\/n on sheet 2) selects either filter FL.201 or FL202. These circuits are ok.
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There are two problems with this circuit:

1. The audio levels don’t need to be changed,;

2. The audio is AC referenced to ground so it goes positive and negative. However, the
pipolar transistors are aiso referenced to ground. They can oniy turn on with a positive

collector current.

My solution is to disable these transistors. Now the level does not change between wide and
narrow audio bandwidths. | also added a resistor to each circuit to make the audio outputs at

the VCR audio iacks standard (about 1\/n n\ A convenient way to disable transistors ﬂ']ﬂ‘; and
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Q204 is to lift the ends of reS|stors R134 and R236. This is shown in “Mods” sheet 1. The ends
of the resistors to unsoider and iift are marked with an asterick (*).

Mod 3

This was the first mod | made and may not be necessary. If you look at the TA8129 on sheet 1
You will see that capacitor C121 is connected to V12F. This is a mistake because it couples
noise from V12F directly into the FM detector. Perhaps Uniden can be excused for this error
since it is shown this way on sheet 4 of the data sheet for the Toshiba TA8129Z. However, it is
shown correctly in the schematic on sheet 2 and Figure 1 on sheet 8. | was able to obtain the
data sheet for the TA8129Z (in English) and am making it (as well as the data sheet for the

PLLO305A) available at www.imargolin.com .

vioa 4

In the Power Supply (sheet 4) you will see that the output of the +12V regulator (IC607) is
bypassed with only a 100uF capacitor. Good engineering practice requires that it also be
bypassed with something like a 0.1 uF capacitor.
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Later, | added a 0.1 uF capacitor to the output of IC608 (+5M) to reduce faint interference lines
in the video that developed over time or maybe, merely became noticeable.

Extra Credit 1

The on-screen signal level display is useless for aligning the dish, so | brougnt out the analog
signal (called C/N) using the ‘VCII Data’ jack. This is shown on sheet 9. | do not use a decoder
module, but as far | know, no one uses the ‘VC Data’ jack. (If you do use it, don’t do the mod.)

| have an extra pair of wires going to my dish, so | just plug in a meter at the dish.



Extra Credit 2

| have an ST-6600 DVB Receiver slaved to my Supra. (The Supra continues to control the
actuator and servo.) When | am watching the ST-6600 it is useful to know when the dish has
arrived at the sateilite. (it’s cailed, “Why aren’t | seeing anything?”) Switching the video back to
the Supra requires reaching for another remote control, so | made an external pod with two
LEDs and a resistor, connected across the Ml and M2 actuator terminals. This is shown on the
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two in anti-parallel, they limit each other’s reverse voltage. The 22K resistor is for the high
efficiency LEDs | used. Regular LEDs may require a smaller value resistor. Because the
assembly is across the actuator terminals use good construction practices so you don’t short
anything out.

Testing 1, 2, 3 (Requires Considerable Experience)

Tracing the problem required an unmodulated audio subcarrier. These are difficult to find on
C Band. | started out by using the unmodulated audio subcarriers that NBC so thoughtfully
provides on their Ku band satellite, mostly at night. However, they frequently used them at

timae that wara not convenient for me
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So, I built my own. This is a simpie 6.144 MHz oscillator shown in “Test Oscillator” sheet 1 and
uses a readily available oscillator module with a resistor divider to bring the output down to an
appropriate level.

The wideband subcarrier audio (“SUBDEMOD)” is supplied to the FM detector circuits through

DA19 feahant 1\ anAd D219 fahant 2 Tha cinnal ran ha anacilvy intarnantad hanarica it AAmMma
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through a wire jumper just east of the mounting screw in the center of the board.

| removed the jumper and installed the pins removed from a wirewrap IC socket. This allowed

me to either install a jumper (Normal Mode) or feed it with the signal from my Test Oscillator
(Test)
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planes. A small right-angle bracket attaches the Test Oscillator to the mounting screw in the
middle of the board which also provides the ground connection. The other connections were
made with clip leads. (I got the +5 Volts at Connector J303.

Since the oscillator is at 68.144 MHz, it requires that the audio subcarrier be tuned to 6.144
MHz. Any frequency with the tuning range of the Supra’s subcarrier audio can be used. | used
6.144 NiHz because it was the cheapest one at the store where i went.

(After | was completely done | uninstalled the Test Oscillator so | could put the case back on.)



Comment

The Uniden Supra produces good video, and with these mods, acceptable subcarrier audio.
Note that when used with a decoder the subcarrier audio is not used because the audio comes
from the digital bitstream processed by the decoder. If the receiver is used only through the
decoder you don’t need subcarrier audio to work.

Finally, | can’t resist a parting shot at Uniden
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They obviously did everything they coulid to make the Supra as cheaply as they coui
1. They used a single sided PC board;
2. They used ceramic disc capacitors instead of ‘real’ (ceramic monolithic) capacitors.

And yet, they missed something important.

Look at the Actuator Control on sheet 5. The actuator voltage is AC and they use a bridge
circuit to select either the positive haif-cycies or negative haif-cycies depending on which
direction they want to move the actuator. That’s ok, but they used a needlessly complicated
circuit. They could have reduced the number of parts and reduced the cost.

...
()

Since Uniden n cla hey no Ionger make the Supra (or any C-Band receivers) | guess there is
ln
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Revision 1 7/2/01 Sheet6 /CS1 and/CS2 were swapped
Revision 2 10/26/01 Sheet4 Added 0.1 uF to IC608 to reduce Video Interference lines



Schematics for Uniden Supra - Leaal

The schematics and accompanying documentation are distributed under the following terms.

1. Permission is granted to individuals to make copies for their own use.
All other use requ lires nnrm!QQ!nn of the r‘nn\/rmhf holder.
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2. The author is not heid liabie for the use of the information contained ir
accompanying documentation.
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3. The schematics and accompanying documentation may be freely distributed through links
to this page as long as:

a. The author (Jed Margolin) is given credit as the author.

b. The schematics and/or accompanying documentation may not be changed in any way
without the author's consent.
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d. All those receiving or distributing the schematics and/or accompanying documentation
agree to be bound by these terms (1 - 3).

For those interested in my opinion regarding the legal aspects of distributing these schematics:

1. According to the U.S. Patent and Trademark Office, the Uniden trademark is owned by
Uniden Financial Inc. Corporation.

2. Because | have completely redrawn the Supra schematics | am not violating whatever

convright Liniden mavy have in the schematics that it drew. No reasonable {(or sane) nerson
rl‘yllullk NS HINANAT ] Illu] TIGAVA, 11T U N DWHINVTTIGALIWWD LT IGAL TL MW VY. 1YV T wvlUdo VT TV I W \Ul WAl |V/ rJUl A=A |

would confuse my schematics with Uniden's. (Mine actually make some sense.)

3. Whatever patents Uniden may have are irrelevant inasfar as the schematics are
concerned as long as you do not build any patented circuits

5. Making these mods will probably invalidate your warranty on the receiver as weli as any
decoder module you may install.



aunp a1eq|

oT 30 T 133450002 76
UTTOEJeW PSP QOGZ 3IYETJIRdOD a
A3 HAGUINN_ JUBswNI0Qg 32 T

CE 340 T> OTPNY 4aTuuedqng
3137y

(UTEH) eddng UapTun

€270 -

‘0 TOT 1

30T 3
10'0d ot
bZT0 22ty
nz'z = =
= TZTH S.oH_H
o i <PPY> 8rTUNT 8UTHNT Har
PR 2TTd
2b0°0 2b0°0 T'0 ! = t
5 ¥ 6TTD == s0Tq za7a |
S W X% AILTTI
= ezT> € ° Z0T74 {4OIe INPOW)
aNO 5 60°0 29705z
6ZTBYL SSYdAE |y . : = €078 5T
02T 2p0° 0 T00°0
AQT ADCT ALK
2zTy T L suig ZTTo
S5ZT0 4 8TTy T FA m z
o3y 3 5 5 9 NI e
T R a a 7 z ]
TOI7 OZE SZTa Wz 3z
§ % 7 9 20701 oztx
H SbTHNT SHTHNT
2b0°0 LTTD _A
4407 . . =
| M b AT T +0Ta NIITIT £0TQ T
I** 00
4ZTA { Py TOTd b
2T vZTy mﬂoi_.)
= 4907 TZTA
JH|I:I ~ - W8T zzTd
TTO
PP Txxo | LSS
1.I1
= N3]
T AT TOTY
2|
YSO£0Td T1od Tid
- - AT zoTad
= == & 3I79UN3 |5y
Hdozt H Yivg |2 TS Td
AT - 501 A0 57 NT £0TH
= TTTY o172 49007 g zuy
. 1N043y Toy [ &— IND
M2 T 11 =5 It ooy T3 «8v0Z/>
STTH H Wq NE31 . BT T U5A
. . 90T> = = = 11043 e
100°0 Hzrz = = = =T
ELL7x4 = 5 mnm 100X -3
._zoo>lll||__|< N —_ ds AT =553
£TTD eTTY 6072 HOT COoAd ZTLPTOST 9 1 gag q NIX 53
09AST T0T® 7 g PA3
S0TH poTY A
10°0 ToTa 07> ozz
HNG g o totor  CEHW 5Z° 0T
o osgosz K| I S0TH = I
zoTe /] ! METE 20T dng g Il
dlaT. 004 sors YOI 100 Il zoto
= a0 AST
AST Ta°o 60TH Al
oTTY _lj . | dl-1eaNnL.00A £0T> ot /¥ 1010 EEL
TTTS _ 100
4noT 207D
007 SOTD H
oTTH
oA g BEEALL




i1 39 T ¥354930G0z ‘6 __eunt aieq
UTIOBJEN P3P  QODZ 3YGTJRAOD a
>uz_ HBQUINN  JUBWNDOQ BZ uL
CE 40 Z) OTPNY uaTauedqng
13Ty

CuTer) BUudng uspTUn

070 TozZL1Y
5220 =
260°0
0T
‘o
e HOT
2zz5 czzy
NEAY A = =
T
anz-z 22y ¥T0°0 Hov
2 8HTHNT 86T HNT
orame— orza JRe
N » i ' ¢
a g i s0za 8T g0za 1
m 20274 CHDIR INPORD
aND -beaToSZ
621891 SS9dAE = £0z8 g.00h
HOT 3007 T £¥0°0 1000
wNNouHu szzy 222d _ T z L so1a = pTZO
2 L i 0 oge
=723 3 3 E ! NIz oTzZy
T0Zr 0gg szZw w2z
- - ¥ ¢ 7 7 z0eo1 It . 0zzy
= = i SHTHNT rTHNT
_ ﬂo.o_ 2p0°0 672D
JanoT
4907 . A .
6220 F nNNMH. e | oweEeT ==
_ ol v0za e TTES zoza .
J4ZTA Al ory T0Z33 irota
£TTD vzey ONNol_.|
= 4907 v 3ETA
Iﬂwl;fl N8'T zzzy
zZ71o
CPPYY gxxp —
FA)
= y N2
== NT  TOZd
4 vsozo114 g1og T4
= = AT Z
= = $ 3799N3 [ 0z
4ddozy H Yiud -F7 A0 1id
r L #5070 [T HT £0Zy
= TTEy 2120 —5— #0071 2o
[z ans
HZ" T ZT A79ess bl <8b0z/>
—£_| 8T T BSA
sTZY 1531 -
. . - - - ( UL [V S— d49eE =
T00°'0 NEAFS 49042 - = = = —] aha Thox [STIod
e i - i AT £ Atd zozd
sT2D £72Y TTED HOT <oon> 2261082 9 1 Sag q NIX -
sozs 09AST 1028 T q 1Mﬂq T0ZX 4dgg
TO'0 ng.e 102¢ |H| |%wqmo 0zz vozs + |
p— vegase w+ - , S0z = S 70T czhw pzeoT> TOZD
d1 8. 000 arzo YO Actg 20zd 160 | vozo |
= .. ST
MST T6°0 60z
b1z o dL ¥ INNLLODA x+ g L¥an)
1 =y = Eigling £02Z0
£122 100
4noT 6020
oot 2020 7
oTzy




o7 4O ¢ 1324S[000Z ¢ ~aunp ayeq

uTloBue PAL  000Z 348 TJRNOD E]
A3 SAQUNKN  JUAMNDOQ 3ZT

(g 40 £) OTPNY Jatudeddans

31374

CUTERWY eudng uapTun

1070 TG0
JnoT |+ 4ot
620 ZvbZ0  DsZo ¥ 6520
Ao— Lhas ggA L2
¢ 1O4IUOD BWNTOA ITUOJIIB I
Ny
NOT 3noT i
9 oTPry AL T >>L_ E=3 - -
Ys0g01 € F = == 1.0
oo
= 262D ﬁ 4 ZeTTSW Heb .I._H LT
oau 3 222"}
A = 4NLv sbZD § 4 & fg—242 Hew
3] N N = ToT NOOA
7+ 5| 5 3 ; Trzd
H9S 9bza A
EIErT AT} VT — < v Ay ovza
NZZ  ppzd NOOA |
P =
g eLne 3 NI Mg anons
T FLN0 A TNI [=——gnems
= ¥ I
855 T = 10°0Q roes =75
+ 4NnoT _
\\T'l_! NOT It 5605
¥ oTPNY AL Z | 1 roze
850251 o * ovrzs
zozd L. -
3| ToTang
o WEEAT)) o o
dN0T  se£ZD Zxxy i
. !
CPPE) 2z sss A
3 =
!
T

AZ'9 T1RZY

M9S5S spzy
y T
. £eTY
As T YEOTOI
ogzy
vsA

= ASTT
= z'z EEAST:Y
= MOT Zoziw
95z PRL4]
u:_oﬁ ot USA = [AS= W
cdda T) ~ + } .
¥ OTPNY ¥OA 1N ) T 3 g ¢4 = =
552 .
9520 ©90Z21 0szy g s 3 MWNM
g s 3
SA AAR = NS T
L] N
T = 1)
SI= EAL) Sb60SZ
g [9T 13358 TSTY vOTO
HZZ zsZy & <1359
£A =
R 22 aNS CoTPNY I4E TN T oIane
B ANUMS™ £ on ML'b
I._. TxXY
X mm 31 ¢PPE> 855 HT 62TH
T ANYMSTET Tx 2l —aNS \\.\ .
1 orny 1 oxX g : z > T
TPNY DA z
¥52y E] WZ S0V COTRPNY 314375 ZeTY // El ;
8822 890Z51 £0201 820701 HZ'9 0£TY
HOT Z0TiM

X

MZZ T15Z9




ot 4O v

38345[T 002

“92 9590350

FEELTe)

utioBuey par

0002 3IYETURdO)

A3Y

a
J43qunN «(WE)UOLmNﬂm

(z 40 1) Alddng usmog

13T

¢udMOg) EBudng Uap TUnN

fi

Jdaxeadg 3TNDJTD
a1qe1asay oL —>

HMANAT

q e
T

£09r

3sn4

ZOPSNT

ZOPSNT

£409Q

T094

14—

80940

Hew ££0°0
vT9Y
2790
0z9 -
= [D50¥5 AST
= 260°0 £T9Y -~ -
I = = - == aney v09Y
g ST =~ 4n000T bZduH .
790 Nz'g$ 4v0°0 1790 ¥
+
a ZTou 219D vT9D
N 2£92 26Z0-01 =
In =
T \AAAS 609Q
Z18L CADZHSD zZo91 ,\._ 9 5 T
20951
1 1 2 a0 d NN
i 8 5 N W TITI
¢ 8 8 5 9 A
Al 5 8
s 3
1 )
3 3
] o
S 3
09661
S0901
ZOPSNT =
T = = 9094
Nty .
££0°0
Tred e e 22000 = = ZOPSNT
Z09y TT9D
€8T N anoozz 4noozz s09g
E 019y - - — Ast 5090 »090 ¥
— = = = anscy 09y
Z| ==  4nQOoT pZduH
ozt nqo.MHH oTsa ¥ CADE>
¢l N £T9D
8 609 1595 9T90|  zezo-0n =
In T NAAAS
S08Z 1091 m_ 9 s v g 2 T - =
80901 .
1 L 2 d NN
i 8 8 N W I I 4nOT |+
- o ¥ 0 5 0 A £090 g
= AL 5 g g
= = s 3 N
" 3 g AS— T 1o In
o6& 2 o SOWGZW ]
4nooT =L g N S 3 20901
sZ90 ¥ N S09y
5 3 096%71 _
>— 1NO NI 0901 = B
TTAYS0Bd z8 =
60901 279Y = = anat [+ T
g Y nor 2 = za9d
2600 a
8§ T 5
S & 0792 S mome. 27—z 0A 1A [
5 ZTHGZW ]
7 100 NI|v+—p5or =1 oA IA Hezwl
TTAN0EDd 628Z
90901 £0951
H 1D @NT
IMdaNT

AS+

-

HEUMTNONBOO




Oa uom vmwr_m_ODDN-mmtJﬁ w«mﬂ
c:om..mz.uwwooomaxaf_mnoo m
>NL LwﬂEDZ«EuEJUD WNML
nN«ONum_lljmxmBO&

w~¥ﬂk

AszommeQBmcmvﬂCD

_oLunCoOLou.mvju.UG

XN.N

xN.N t| |

mwmm mo.wmvvxam mowlmvvx:m mqmm

omm

Nz

mmwm moma. Noma mmmm

2v0°0 [SELT )

6290

n

dqT

= »097

A0LY CyanNaz

5194 2 £7194

a.n_ v: v: T'0

mmmol

lvm.ww_ |I

Nmmm mumo

mum mom

Naw..: Sm_.:

v_n.w PR

Hquvzq mv?z...”

wam mSo Emo axmm
oﬁ
m
m
Nw .IE a m
m
xm«mom v
\._m Imqmum v_.f m
\& :moH oﬂwuu.f N
q
m.w mm
mmwm 4Nmm
owm omm
wmmm m«mm




[al4

4° 9

198450002 6

ENY

HEFCTO|

2

uTiO6uew par

0002 346 TuUR0D

a
JaqunN «CmE:UDLmeL

<z 40 T> 1eRT61Q
21314
CUTEeR) BJdNS uaptun
bTTYLa = =
T
GETOHbL
}3 ™ a .
II5A ©1 § =
——q £A 5 br
59% 2
—<q7TA 5 8¢
= = —2dox A BfE
3 T
g vzosot
HXINODT8H € £ INOD 8KW *xZ3 2 £ T3 Sh
oot S9£d
vTT1d vTT01d
oot vasa iTo 5086 ZThA 208D GETOHbL
6 ——d bar
g 50T £oen INoNS NI B J 20 O PET
&4 3k
g B R R . 14ISTNI 0T §0 g
5 asn oot Zogu THWSA = = = = 850 NI I3 §Y B [ET_TiDFae N3
2 z79 YT ZI5TIS NI
d4Z0e21
4 ot | t1o-g 01| to'0 07| 100 or! 100
4 : 3
T H = ppy 9120 [* mamul_.I ZTED _+ TI£D ppED|* EPED mn_mu_+ n:mo_ =
£OEF H T H =T "R
8 S6SOHEL
o1 e s -He g
6 Lan i : Ho 9
g WS~ H ; s SPEr T EIENT
i : : )
5 NS zas | 38 AU ET— T3T5 N
s _13p
. gNo woo— i S8 IS Por—=n
4 XTH ) HATZ )32 3 T 0
z 541 MEE  MEE = WMATMINS T 188 R was
g T3 HMA ST 57 9194
SOET £TSNM  bTEN = 9 Tosor
10 sA
o1 QODHbZ, £T£D
& - 0ODHYL
g 5] =T
5 [3 TT CZHW 8> ddge = =
2 5T0E5T zT
5 GgoeoT PHZZOBEW = g
¢ INASTA HOT 554 222D
z 1.9 a2
T P sa—==] 489/ 2 100X ddeg 6T£2 NN
VBT Sa—Es] 289/9°2d NIX °
sa_sg ] 29975 24 - ozed
2955 vaarv-zd YANL O bd +— dvoa
v9 2%l raa e-zd OINI/TTbd
Z4 6% NWO\N.“N& L1353/ E) 10O NIA T
= 29821 78a/1724d 5SAND =
= $9 22} oaarozd TINI/Z vd o = GEZeisH
T06-952825H ¥ - ZTINL/E bd o #OT
sTy—TE] STa9 2 Td axHs v pd d 2 R4M
dazs b1y _zp] FIq9, 9 1d axLr9”bd X1 5h A¥3LIYG —
biY—<sksravrs1a TH105/97bd ST N3 3Livg —
S1oE zrav vo1a ThQUS/ 2T bd Ly N3 N3
—Z2] TTauss T4 7 Sh
oro—aE oTas/z Td ZNIS 07 Sd SRR
o3 6d5/1_14 Z1N05,/775d a2 4 g15q -
&0 sav o T4 ZHI05/Z75d L89 HTD ,a98 =
_ ZAQNS/ST5d - E =
U D] 299/ 4" 0d DY LNO/ b Sd I REREEE
$9—gt] sas-5-0d THIND/975d e A MM EPE 100
A U og = o sy_15] 59975 0d SliNds9"ad EIE 935l gprENT o1 s0£5
12 3
0o L oorh® BE— s rae e A R S L S e
0a—TT 9 za gy £ —£5 zausz"0d ONY/0”9d N K
29TH 1a eu 2 g 23t =0 sy [ ZI5 29224 Tau 104 TNU/T-9d [T A= noEETSA soey eh
19 ttzg o1v 3 £33 va orotEZ 219 &e—224 oavso-04 25
£4°sT183 118 ITo = s5a 27|58 IlYreETve - Ll
vaer] ¥3  ZIY AL 2a_81] 23 5 ZIY Y 75 gUNJ5-24
sa_Z1] 59 o £18 oz —eTu La7eT| 49 3 EI¥ oz p1m am 85 YIINZ9 24
90781 2 2T oT| 10 A vTo E 65 JhAS/S 4
caerd 2SI ITTETS pOEOIL R I Ay 2058
—2 /£ 8d
m Soeos 2020 * h:o_ m_ -1 0L 20£d 86T ONT
EEL: T LINOS oA—Tre5—loa_£9] 29d/1"ed aA K WSH
Sah 0T 1L4ISTN3I b9 20gd




oY 35 7 18345]000g ‘6 sunp EFCH)|
uyTOBuelW P3P 000Z 3IYBTURGOD a
A3 ~43qUINN _Iuawnoog 3z TG
(Z 30 2> 1(23T6TQ
21374
(UTERD) BUdNg UdP TUn
o7 T°0
= cTeo |t 2TED 2INPOW  4HMN =
T
3g01a = |_l TOg3N
23TNS 3PT N
TO£Q 423TNg SPTIS ds Hmmmw HOLtr HAOLb
: o AN q: sgeu Teey
o—{ =1 vsh Jreas HOLY
10825 XSNIAT™ 1oy avaY SNas|
AL ummmm PESY
#T 908y
[ 36N/ 971]
oo [GSA] AT gogy NT
¥3INIZ
13uEd JUCU4 SRE) = 20ed eesy
AT oSy
T 5Ta g™ L0y x AL
m 2T £08Y 9557S sogq
2 INGEI TS
m AT zosd amvmwww -
: —5Taq AB 9 sEgd
E 1 AT T08d = =
T {Fa3 oTg
“ .
90FT NT oosy abey mwmw owmw
mwuwm F100 oH
Zp dz
RH/A BE505¢8 TOET ZOET
sagd  TTES o\ 0
ve Tog54 10H DY
] = a9
wozv p T09°0 I.—I Zred
Z0g3N 2esgd YSH6052 ST e
(e VX4 £TE®
%89 ogfa
35N MIANS =
6veY
are
srEy
WSA B AZZ
= Y¥SbE0SE
R Tog®
T Ysb5252
zZose =
— 6
aNS
mmww 8 ¢mvwwmw Toeo |t Zoed
uaMod MIAS | 5 AZZ gzey
I5INE™MINAS HNZ Z EAg AT
ans H
ans 4
SN3S” 100 £ oLt a1t
g 100 ¢ LEEH
aNs
o .
TOogd L Hnz ez goen 43N3Z
TNAAAS Xg 109 oTed
HNZ 'z zogn
T NAAAS aNd Ramd” MINS S68052 iy IETH
HNZ*Z Togn

Z72e




oT

40 1334sfocoz ‘¢ aunp X
UT(OBuRl PAL 0002 USTURCIOD a
>m~.._ J4B3qQUNN _ JUsWNOo quL
(Z 40 T2 OCaPTA 4
S13T Y

CuUTEW)Y Budng uapTun

¢a6els STY3I 4O 24nNsS IOND

£zZsH
yors 3 =
- * N P
= £24952 avoT 5
TO0O"O
oy . i
nZZ £S5 890 = -
= 1924
LNO™dWOD aoot a9 ogs A
6TY Sr6052 D4 100°0
8520 Az £ 0T1SsT T00°0 Sp6DSE 0= |
Lzt €1y v_ : 2T Z T <vm<~_< [ on3
<
= ‘0 650 652
= = = anz-z za S£9 To0°0 &TS073
T T 214
ozz . L. ¢woot .
= = NETE == N NZ°8
nzz ¥ T T Sty 9g0 [* Ltd ol 0zz 258
poy aiv 852 .._n_oNq_ 49027 a.o:.umu sou
£9d T~ 4dp8T T )
ozz gso]  #70P 855 _|J>\(| FAT
[ ING SA] ry Z9y al 155 AST bbby
000T ' ££0 ozz
oze I:Wurmf\rm._ Tou 58
S5#6052 AT Tosd
ZTh =
= = N Z-5T2H
(OTPNY JBTJJEIqNG JO4 JBI[TH) = ¥ ] t0°0 8724 mnmo_+ vmmol_l
- = 9p0 |t 690
= _ 1}
T T Hnez FATS aZh
3 0 oz s 022 esed
HNZZ
8Te o
=LK
NOT ELE g9 i ]
HROT = ST 098y =
4987 ' 3pD [=P-4
o= o n4v L 2] owol ner e
= ZT :3rmM>>M4 o _ 65y ceLlore 1 T
T £6D THD
wo |t €0 zeeo |¥ ammm”_.|
o e HEA g2A
] 096
0L
CY23TNS BoTRuUYd NASD osey
= AT TorbLZ
HERT eosz £EZZWON - Td
98 £72Q
5 pol ] a ™ A
-8 N 99855
If
TTY ZNIA ETh]
56552 2 = e zT20
Is 1non A INIA | ¢
566552 Jﬂ_, = 1 02adL
0zZ]. £52952 RS o 101
= o015 = WSA T 'y
¥ z o ¢ g 4 5 I I
ozz 1°0 - T80 1] YT
Ty q 13y g z 9849y a4
Rl ol EEEfE % SilNE| =
. . AT EAT)] N =
8 LNdNT 4

Y LNaNI ¥ g

L22980M
O




0T

35 & 15345000z ‘b2 Jequssag _isyed
UTIOBUEW PAL  O00Z 346 TURdOD 8
bML ABqUNN vcmssunomNuL
CZ 30 Z) OBPTASAY
2111y
CUTRR) eddng uspTun

PIJ4OM BPTSIN0 8431 O3
H 18437 [BUBTS 601eud S5UTJG

(34TM PPY)

i

I

BHTENT

0T
H9°'S HozT o pseu
HOT ca 693 89y mvwwma
oz o1 2z
S66052 _ i oww 99y 89
2% 7
zegy N 090 Clw H 2eo oo ZaIA
ONAS dWOD mmwwww 0s?
100 HEE
qhm Sou
= mmMHn «wo
= A ZTMS™A 506452 EATY
STE®
_ wez ££2USZ| ¢zo
= 92 000t )
O3PTA HOA = =
T T =
90 T]6vd T =
BNAS dWoS
0T0SEK g et _ A
A 8T CZHW wqm«mMun =
110950 e 1 d9zz Il szo
[GNNGS™ A T] NIDSO
- ©3PTA AL
T 8T88EN = oco
Lho AL 7 tno AL ans |=— 089
NI ONNOS HE roco
NI INY NI iNg I eagIAY YHO3T
5] ARG £bd Z 5
ZON =1 039183 g q NIAD
A A
HNZ'8 7 ¢ 9 €51
TG0 =
ZTHS I 25
= = +
B b 820
Ho2zZ =
= = B8z ozz
{ - = = =
T el T uﬂ T (YDITMS 60 TRUYD 9T BTy
0zz 40T 440ST  jagy 40022 06§ = [ONAZ SA]
st65sZ | ote ozy
AZZ zZlid zzy 8 TAIA
mqmal ard w«mﬁu ddsp tl 910 mqmﬁu 0zz SETZHON
566052 ON g TMS =
££4USZ 2% \AAAS AAAS N g = =
££2USZ HnY s 2z7 HNZ 8 11 ) T2y 5
119 == ~ ZNIA = MaT
2 68
SH695Z
6| 100 2 Lnon A qu>.J||r||; S
9 zor b N 1so
zzo|* nNme
ZTMS A WSA




0T 30 0T 15945000 £ Sunf 21eg
UT[08ueW PAL  000Z 3IMETUIRAOD a
faxe b2 LBQUNN _ juawnoog 8z T

(T 30 T 18Ued juUCU4
S13T

i

¢ 1aued juocudd) eddns uapTun

ZLHTOSZ ZLPTDSE

EEreER] 510
EER R
azr R
€o0sa 89 £ZTY914 TTSD
a0 = T
sTsM
T
A5+
EERG R
az R
80sa g0  £2TYla 0TS®
PT QO Z g 55
rTSY
T
a5+
553
ERLY
2054 g9 £2TYid sose
s—aon z ST
£75Y
T
s+

89 £2TYLA 80S®

2401052

£2T810

2059

§aoT
45+
55337
Q3an ”
v0sq se £27910 o050
L le | Z T 0%
oTSy
I
4S5+
a3n
£0sd £ZT010 S0S®

& ao
35+
ge  £2TYLC vOS®
Elaaeloy] . Z T
205y
T
ds+

€052

T
- oot
_ ozsy
g 2 T 45+
qu9 2
N I 3
> 84
3 NPOW P34BJIUT m
TEE0-AK
T05aH
S3T6TQ Z — AeidsTa g0l =
D5£5-Q17 v | t0°D
spz—ao1 g ] 9¢ 2z T sz—as .—,Dmnqﬂ Nomﬂl 99555
sz-aoT B | 7% I IET ezaon 45+ I ==
az-aovz | % 42 ZT szmaon Tosa
pz—aoT 5 ] 9% 82 57— aqz~ao"
onz—ao7" g ] 2%2 8T 57 a1 aon
sa1—go 5 ] 27 4% e s1aon
pr—ao T E 1 97 3T 5 a—adq
ar—aonz | 87 °T 7T e1mao
21mao7 T [ 2F 29 gveprann or
2054 8
’
9
5
14
= 00T m
A3 !
2054
dMd R, x
TOSS  8vTIUNT 6054
22 )|
NdTHD 2055 euTHNT IV OTsq
_ o o x =
anHo w £0SS  gpIpNT A 3-1¢] [,
—O O x
1593 ™ $0S5  8pTIHNT Z1540 5] «H® m
o o ¢ Ho O =
1sam ™ 50SS  gpTHNT | £7SC o 9 -
L o g5 ¥ST T BN
hvd 2.2 I 365 | 30 AT 2Tsd
90SS  8HTHNT rT5a _ 3 as ¥I0MS DoT—gaw
N )
180 —o 0 _A 2 2 3 kA AT 8TSH Ao
20SS gpTHNT |\ STSA g v A wasler—
? 10821 AT STSH v1iva
= 0T,
35+




3o 1 3155450002 " be -eqwas—osg  183eq

AFd

UT[o6uel P3[  00DZ 346 TuRdoD o

JaqunN juawndog 2= TS

SpO BJddNg UaPTUn
B13TL

mmyﬂ)ﬂ#UG 4d031EeN3o” MOYS O3 POd [BWUUEIX3 m
w 2]
i T z w
: a3 :
" . 4 R |
PogaTW Ty g3
i zZoea W TO8d
: z T HzZ
: NN 7]
: To5Y

: * ;

; HZ T CpeTAd i

: NEZ _ TE. CEETHY

: roT® :

R TAD :

CIEZYS

HZZ _ _ CANS > (SE2d5

x
N
NT

: £0Z01

pPdR0Og 40 ool UD Jdaduwnl aJdTm =

do|

CAIUELSTSDY DJ WYO Z°9)
HNOOT > PPE

oTPNY ©3% ZTA =3 <= adunog ZTA

4ANn0oaT + {—dadunl ppe MQ

2 ppe
u B @--- -1

JND

- As—1—d

zo0er

— |

b L o C+




30 $554gl0Qoz ‘It sunp 193=qg

A3

UT[OSJEW P32 QOQ0Z 3IYETARAOD o
JABGUINN JUawnsog 3Z TS

OTPNY J3TJUEDGNS U043 LOIBR[ITISO 31534

AND O =
P ZHW T "9 s
49007 0Lt 25¢
£0 ey m
hﬁOOOM_ AHOT S
1no MM&F 1 ~ AN 5 © 2 =
rde] zyd I O
A AND
t cddl
TX T
= 10 ot
s A = N
Ae Td TAadl
4]
Fa




