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1 Safety Instructions

Attention !

The high voltage supply unit HV 10.3 produces lethal high voltage.

Before start-up all arrangements o protect the personnel for injuries and damages for persons and
goods must be provided.

The user of the high voltage supply has to observe all instructions and wamings of the operating
instruction.

For protection against the danger of electro shocks the unit has a protective earthing, which must be
securely connected to the corresponding grounding system. '

The opening of the front door is permitted only for changing the presetting of the setpoints and
reading of the error messages.

If wark at the unit should be inevitable(adjustments, maintenance, repairs), it should performed by
qualified personnel only, which is trained on high voltage related danger.

When working inside the high voltage supply tum off the main switch and secure it against switching
on before work is carried out. Before starting to work a discharge time for the filter capacitors must be
aliowed (min. 2 minutes). 1

The output of the high voltage must be grounded by linking a grounding wire between the grounding
bolt at the rear side and all high voltage outputs (X100 - X102).

Adjustments are allowed only with confirmation of the LEYBOLD SYSTEMS GmbH.

Warning !
Adjustments and settings at the controller module A2 is allowed only if deenergized.
If the unit is operated with grounded positive pole, the controller module A2 is set to earth potential.
Settings are possible if high voltage is turned off,
If the unit is operated with grounded minus pole, the controller module A2 is set to high potential. In
this operating mode touching the PC-board is forbidden. Adjustments should only carried out if it is
secured that no high voltage is present (turn off high voltage, tum off main switch, ground HV-output).
Maintenance and repair works are carried out only by Fa. Guth. In special cases and only with
intended approval by Fa. Guth the customer is allowed to carry out maintenance and repair works.
Then therefore following must be observed:
1. Work at the unit should be performed by qualified personnel only, which is trained on high voltage
related danger.
2. Before opening the unit the mains supply has to be tumed off and secured against reenergizing.
3. Inside the unit are capacitors, there discharge time {(approx. 2 minutes} must be observed.
The output lines must be withdrawn.
4. The high voltage output must be grounded.
If safety instructions and wamings are not observed, instructions and regulations are violated. For
consequences, which ocour by not observing the safety instructions, any liability is excluded.
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2 Technical description O
The high voltage supply unit produces a acceleration voltage for an 10 kW electron beam evaporator.
The voltage is adjustable between 6 kV - 8 kV and 8 KV - 10 kV with 2 maximum current of 1 A.
The high voltage is produced by a high voltage transformer with high voltage rectifiers and filters
attached.
The high voltage is controlted with a primary side thyristor controller operated phase controlled.
The high voltage is measured with a precise voltage divider which gives the result to the controller
amplifier. The regulating variable is then sent via fibre optic o the thyristor controlier.
The high voitage side is built ungrounded and can be grounded at any pole. However the unit is
considered for optimal operation at the positve pole.

Block diagram:
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3.0 Technical Data

Main supply "3 X400V, 50-60 Hz, 13 kVA

Main Fusing Protective switch with short circuit release at 160 A
Thennic release at 23 A

Qutput voltage 6-8kV, 8-10kV

Output current 1A

Residual ripple <2%

Control accuracy <1%

Setpoint pre -setting External or internal potentiometer

C-10V corresponding 0- 10 kV
setpoint fransmission potential free

Soft start High voltage follows a preset ramp
High voltage measuremennt 0-10KkV corresponding 0- 10V
Beam current measurement 0-1A corresponding ¢- 10V

Measurment value transmission potential free
Protection devices Blanking outatlE > 1,2 A ‘

System offat [E»> 1,1 A after 10 s
Full isolated high voltage power unit
Customer specific signal interchange

4.0 Operating conditions

Main supply 3 x 400V, 50-60 Hz
Ambient temperature 0-40°C
Air conditions relative huminity max. 75%

short time max. 95%

non condensing

free of aggressive dust and gases
Installation elevation max. 1000 m above NN

5.0 Scope of delivery
1 x High voltage supply unit with 4 eye hooks
4 x Fixing screws for the lid
2 X Keys
1 x Operating Instruction
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Transport and Packing

Transport inside buildings

The unit weights approx. 400 kg.

The unit can be lifted and transported using the 4 eye hooks at the top of the unit.
The unit also can be lifted and transported using a fork lift.

Transport outside buildings

The unit weighis approx.. 400 kg.

Place unit on a wooden palett with runners (e.g. EURO-palette).
Wrap unit in plastic foit,

Put unit into packing with lid made of cartonage.

Apply comner protectives.

Fix unit with metall bands on palette.

Lift and transport paletie with fork lift.

Installation

The instailation of {he high voltage supply should be pedformed by qualified personne! only,

The mains supply, the measuring and signal lines must be fed thru PG's at the rear side socket.
The screenings of the measuring and signal lines must be fed to the screening bar at the socket
sheet.

Mains line
Connect mains line (5 x 4 mm2, L1/L2/L3/N/PE) to terminal X1. See electric circuit diagram U0015
01/3.

Measuring and signal lines

The measuring and signal lines must be led thru the cable channel to control A1. Connect the
measuring and signal lines o terminals X2 and X4, respectively X3. See electric circuit diagram
Uo015 0141,

High voltage lines )
Connect high voltage lines to the HV-receptacles X100, X101, X102. See electric circuit diagram
Uoo15 01A4.

Unit description

Unit arrangement

Inside the cabinet, behind the front door, the line control is located, the line voltage terminals, the
signal interchange, the error messages and the internal setpoint potentiometer assemled on a
mounting plate.

Behind the rear side door are installed the high voltage transformer, the isolated high voltage unit, the
controller module and the beam current measurement.



8.1 Front side
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1 Safety switch Q1 11 Central grounding point
2 FuseF2 11.1 Ground bus bar
3 Terminal X2 12 Primary choke L1 BV.0118 Q0
4 Relay K1 13  Temminal X6
5 Short curcuit relay K2 14 Signal interchange X3
6 Terminal X1.1 starting unitno. 58 15  Signal interchange X4
7 Setpoint potentiometer R17 16 Control A1 BV.0143 00
8 Error messages 17  Thyristor controller A3 BV.0144 00
9 Reset-hutton 32 18  Terminal X1 starting unit no. 52
10 Signal interchange X2 19 Filter 21
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8.2 Rearside

1 Beam current measurement A6

2  HV-choke L2 BV.0148 00

3  Pre-resistor R3

4 Recovery diode D4 BV.0089 00

5  Varistor chain RS BV.0149 00

6 Resistor R4 BV.0149 00

7 Base load resistor R1 BV. 0150 00
8 Isolating transformer A4 BV.0092 00
9 Rectifier D3

10 Rectifier D2

HV10_3e.doc/LSC 7/MeHa
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Rectifier D1

Socket with PG-union and grounding bar
Terminal X3

3-phase isolating transformer T1 BV.0105 00
Controtler A2

HV-capacitor C1

Reducing resistor R2 BV.0146 00

isolating transformer A5 BV.0139 00



8.3
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Functional description

Line supply

The mains supply has to be connected to the terminal X1 with a wire of minimum 4 mm?Z.

The correct allocation of the wires has to be observed to achieve a right turning rotary field. A left
turning rotary field locks the thyristor controller A3. The lock is shown by a LED and an error
message is transmitted to controller A1,

The high voltage transformer T1 has taps (terminal X3) to adjust to main supplies with permanent
over or under voltage. The location is shown on circuit diagram. U0015 01/2.

Signal interchange

At the upper pc-board of the controller A1 all signals nescessary for the unit control are fed or
indicated. The signal transmission is potential free. See circuit diagram U015 01/3.

At the additiona! Sub-D-connector X5 all signals are lead which are available at X2, X3 and X4, X5 is
for service purposes, but can also be used for normal operation.

The upper pc-board can be folded down after removing the screws. At the second pc-board are the
transmitter and receiver for the fibre optics transmission of the analog signals. When folding down
the upper pe-board the trimm potentiometers are easily to access.

Internal setpoint setting

At the controller module A1 is the potentiometer R17 for setpoint value pre-selection.The adjustment
range is 5 - 10 kV. Beside the potentiometer the setpoint can be controlled with a multimeter (< 1
MOhm) at the measuring points. 10 V corresponds to 10 kV. If the setpoint.value should be fed from
outside, the solder link S1 beside the potentiometer must be removed. When changing back to
internal pre-selection the solder link S1 must be made.

Error messages
The LED ‘s at the controlier module A1 indicate different error messages.See 8.4 error messages.

High voitage _

The high voltage is led from the high voltage connectors X100-X102 with shielded cable 1o the
chamber. There the positive pole X100 is grounded.

The high voltage can be adjusted with the internal potentiometer R17. A remote control is possible
via the signal interchange terminal X2 with 0- 10V for0 - 10 kV.

The high voltage transformer T1 has taps at the terminal X3 for the range modification for 6 - 8 kV
and 8 - 10 kV. The connection of the terminal is shown in circuit diagram U0015 01/2.

With a "UB EIN"-order at the signal terminal X2 the high voltage is switched on. The high voltage is
brought to the value set by setpoint potentiometer R17 by a ramp.

The high voltage is controlled by the thyristor controller A3 at the primary side of the HV-transformer.
By deleting the "UB EIN"-order the high voltage is switched off.

Beam current measurement ;

Behind the high voltage lead thrus X100 - X102 is the pc-board A6 for the beam current measure-
ment of the different outputs. There are 2 complete assembled measuring units. The beam current
measurement can be extended to 4 channels. Therefore the high voltage lead thrus and measuring
boards must be retrofitied.

Switching off the unit

The unit is protected against flashovers, short circuit and overioad.

A flashover proceeds a blankig out by blocking shortly the thyristors. Reswitching the high voltage is
done during a short ramp.



if several flashovers occur reapeatedly once after another the high voltage is switched off totally. O
The number of blanking outs and also the time window during the flash overs are registered, can be
set at the controller board A2. At the pe-board POG54 01/1 the time window is set with the coding
switch S2 to 1 3, 3 5, 10 s or variable. With variable all time between 0.5 s to 10 s is possible. With
coding switch 51 the number of blank outs can be selected between 1 and 9. Performing these
settings are allowed only with the permission of Leybold Systems GrbH.

When a short circuit occurs the high voltage is switched off instantly.

If an permanent overload over the nominal current occur the high voltage is switched off after approx.
10 seconds.

An overload, respectively a switch off is indicated by LED *s at the controller module A1.
Simultanuously at the signal interchange terminal X2 a message contact is switched.

After the unit is switched off it can only be resetted with a new "UB-EIN" - Signal. The overload
message is acknoledged with the push-button S2 at the contro! module A1.

8.4 Error messages
The high voltage supply monitors a few operating status. By drop outs, {imit exceedings of maximum
values and malfunctions a summary error message is indicated at the controller module A1 and at
the same time at the signal interchange terminal X2 a message contact is switched over.
As long as the mains supply of the HV 10.3 is on, the different error messages are stored and must
be deleteed by pushing the rest button 52. The message "system off’ Abschaltung) can only be
deleted with a new "UB-EIN” - order. All errors activate the message "Sammelfehler*(summary
error}. At the same time at the signal interchange terminal X2 a message contact is switched. If an
error repeatedly occurs the reason therefore must be searched and solved.

o O

The LED ,Q 1" is illuminated if power switch Q1 is activated.

F2
The LED ,F 2" is illumninated if controller fuse F2 is activated.

Over temperature
This error message is not active in the HV 10.3.

Overload i
The LED ” Uberlast * (overload) is flluminated, if the emission current IE reaches 110 % of the

nominal value. The error message is time delayed for approx. 10 s. At the same time the message

"system off “ (Abschaltung) is set.

Thyristor controller

The LED " Thyristorsteller  (thyristor controller} is illuminated, if at the thyristor block A3 a faulty
rotary field or a drop out of the phase is registered.. Which error has occured can be read at the LED
*s of the thyristor controller.

Beam current measurement
The LED " Strahistrommessung “{beam current measurement) is illuminated, if the £ 15V supply
voltage at the module A6 is to low.
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Controller
The LED " Regler * (controller) is illuminated, if the = 15V supply voltage at the controller module A2
is to low.

System off e
The LED " Abschaltung © (system off) is illuminated, if following operating status at the controller
module A2 are registered:

.
- . "

Low voltage The high voltage did not reach the ;Sreéet “sEip‘)B\i'nt,‘ lower than 1.2 kV.

Overload The emmision current reaches 1.1 A,

Number of blank outs  In the preset time (1s, 3s, 10s) the selected number of blank outs (1-9) is
reached. R

R

T

9.0 Appendix
Circuit diagrams Uog15 01/1
uoo1s5 gi/2
Uoo15 01/3
uUoo15 01/4
Uoo15 01/5
U015 01/8

HV10_3e.doc/LS0O 7/VieHa 9



i BB T IN AR TA AT B
J o
A3 .n .\H O m .ﬂ 003 Jequny a:-ﬂ:uoLnnnm_ ot adod
EQ'JH 3p0Ja3 qa E"OTAH URTEINTTWRIIG any T20b
vetdeiudisJeqIn HOYIYS FOOEL LIS LR B EBTE R
n STOEE " " G PTG
AS3 Jons AunBJosdpa-S) I I_l D@ lz-¥/10 SEO00J dunJonaas Z030J0-5H
__ 1/t0 ogood Ty b
1 Sne juoajesg TS s == —— [Q)9t1-SH
TEOH/ WOTH FPWIN-FEIHN + CZ-F WZH 11 i G/ro SYden 4 seudnarmay Ll sz
e e ——— u3ng
TN/ RATH ZYJ-Z00THN + EDHEVY 24 ! 4 Z¥A-2O0IHN
*AON/CAGTN  AOEZT W IOZZHNE IIT0 Bx=TN Tag i #4
B T HOMNS ¥T02d0 ~33)307 I RQedJoqanIuusls 2 10
- 5
JBHAYCE HOJUHOD ¥2 " o—mrx ﬂ..n...mz..:n:x
l
P rod £l
onedsanan .
e auste vyo T 54 >
Bunfiatang
fitviiyivt 3 o= X Ta
L
' ™ Sagsany
. 1
TETH 5 432
rIEd i =
| =—prex ..-fwx xL | B
e 50f FAL G M7 yar  £re el o'z ENTEY REY, TPR. ua.wu__ zzl ez 2avz
o T W B _ohrx I L L Jp— 4 » sne :
d ¢ |[€ [t 21 H t 2 i = 30§ 231 FT W] ¥ BTCTD 554
00 GEFO"AH 1 a6 2800° AR T 3 FIL BT WY ——pef
1 1 f 1o
s 1 | it FY  BUNSZOWWOUIVIUNJIS JOTYSS
|||||||| e 1 — 2r MY ——P21  gr'710 ssg-—FY
i <>nu“>xnn Y TTTTTEmm T AWDE BIMDEL T TTASS T 2
' ojolyuueg) 19 aganuaay 1 ! O GXW =
1 1 sY 1 iry 1 & ! 5 tw
; CEEEY “cra Ry Hotday Jatuas g ml 5" - N
! IweLJInIN S m " € zx L
“ Ly »u::u-o:nun‘\w y 14T v N
a o :
" BYNES oW £ R BAIETaIF I3 83y @ "w Lt
. 3 T F2
' MR v 2 % Yioe en £ 7 | oeabe BT
' 2F W% Tetx 3 uoJYsSUdwuny  3ET T FER"S] “ 9 1E00:d ot
! »3t - 31 2 I T TS g Reed an1rais conzvg
d3z 8 = £EF WO TrEx 1 | (74 bgeDjody ~WaISJSAUL 24
. " EEL ] 1 =Jaggays Jaryos INuUAdoduUnpJ3
N B N Y g NEYTE ]
! :: oo &r10°Ag R WoISdEETAESE € AT | € of o1 Wl s [T
- . d32
= 1 L1 a8 Fa AL EECET AL BRI ¥ T
= ! onuw_mww 14 Lw"uen “ ¥/to oroad VAR
[+ .
Enan.mj ! Sy av 0 20 tg 1 1770 Gv00a SN BT 0 9} a4v5x
— 1
003X $=0 | ] ) oy s [e
\ i MJ.“(
1 X
1 - a1 ' (S MY N HI0 nr1x
; . Fy ry N
: = " 1710 oLood == g3z
“ = | g8 T |-t T oy
N 1 X1/HOE nOGHOT | ' METTY CT X O O T o 2 D0 gnttx
1 ' Vit 1t =iy} OL :
1 ' - .
) i ao_gvio:an i z-rxd 4 9 0 — b ¢ 0|0 zqrx
) 4 sagxy n 4 |“ i
3
roix {0 | HoaE/ATIE JEEH R il ﬂ.:ﬂsmm o—wmp 9 0=y — Ly YooY —0gax
- - Taag
€aTxX 0 o0 orio'aAn r iy YIl¥ v araay o|_ T a 2
] ARDE - - ¥ H
01 =0 . SH 00 vrI0CAG £x EX
1 Yr/HGz "0 JBLUsI5- AUl a0 S6To*AUD g %
1a1x Lot gx  —1 L— -l 1L cy vAuED -
LSO, | " wd,
“ a0 1007y _ DNJ _A o6 Zgzé V2 » ojay-SH €x Ounbofegueuwa L
00 D2T0°AH, 00_BOOD AR
uc:uuuﬂm H QQF*DINO/AT  go-panrSIXE ODOI/EYO Orxg 00 u:u.>m_ 3L IM09~0T 7/ YAXCT / ADOPXC
- =] r ¥ T CT0
=B 1 e e - ANOE_Bupuue I TetIyEIDy ounatedeutezian




L]
E m\ﬁo m.“ OODLIRE_JZ UCIGDUQLIE ANQNQ

¥ “Jdull

“OTAH veTdineiaodas

onK *zalb
JeEEfud O}UJi-%H DUNOBLAQUUATH

HIYIYS rROECL

AS3 <N OUNBJONIBA=EH _I_ |_| 3 @

%um.mx q 0z EX ﬂmw.nx %m«.mx Awhm.nx ﬂnn.ﬂx .W SEEX % ri‘gx

£TJduUs Zrauy

.wmu.nxﬁm«.mx .w FVEX ﬂ ar"EX
7ol

i X0F+ Cunjdezuy

n_vm_..mx wwﬂ.mx w TTTEX 43.9.

pAITTE

% T2'EK .W o2rEx m. 6 "EX @v—uu.mx %h—.mx %ﬂu.nx ﬂﬂa.nx n_wvu..mx

E*JuL 2 aup

0 Bunjdeiuy

u_..nq.mx qwﬂ.nx w:.nx w&.mx

Ayl

w T2 EX wow.mx 4 B EX wn“.nx w 43EX we..nx wm“.nx w rIEX

[T 2 JduL

? X0F~ Dunjdezdy

b

wm.mx ._uc.nx wh.nx wu.nx Wm.nx A_vv.mx qn.nx wm.nx .wfnx
€1 21 ]

: oAN0F Bungdezuy

1 1 [

ﬂa.nx n—..ﬂ.nx %\..mx Mvﬁ.nx 4n.nx W!.Mx %m.mx ﬂw.nx Mvw.nx
€7 e L]
. i AXD Ounjdezuy

O} 8L -~SH
€X OunBeraquesuwuspy




bLVm\H O mﬂ OOD AmRwnpg ucnﬂbunLlMu :

I I8 € SWedEARAT TR AN T e T w E.\U.wr
g

E QFAH usidinurwogas

2quB4eAPNTUul iy DunbalequsEeaty HOYIYS YBOEL

HLND

AS3 JEN} QUNDJONJIBA~SH

SINIRAIFBG JYDTY UEpLEH
UBUKWATH SIUUSUID JUdN

wabg ‘2 05" "% pX uswwnrM
8yrods a eng EX

WRhC'Z  E9TCTY #X uswwary

wwbg FTCCCF FX usmotd(n

AIASTLOEE AND "F Spul usBaB
FEJFERFINSIOM FBFONTUISUY BiC0
EX/2X

JJRITABT AdG 'E PpJ3 uaGald
(34 ®UYD] sRBANTUISUY BTV
L}

E1 o—
YANCE 27 O
ZHO9-09 ADOF X E o
Aunmgadsurezian H o
Ad -

x

NINEREAN

WEAIYIsURKLEYIs

=01

(4] AQF" "D MI » 3I
{-} ADF "0 ML ¥ 3I
{+} AU¥'‘‘*a MI E 3IX
(=) AOF''*6 MI € 3I
(+)} ADT " Q MI & ar
{-) Agr' "o NI = 3¢
{+1 AOE*"'0 ME ¥ ar
(-] ADOFT"""0 NI ¢ 3%
Sunpraw}sgy Jeqon
agulgmd)suassoful

L.LCI_

V0 ey Oq- .u.:LL.-.W 4™ Y S EX 2INNNIS-aANTYSBTINY

Ard+ NIZ gn

o

NG NI3 8N

FEYITE PRIy T

BupRTaK

UER NIZ BN
BURPTEN
td zjenyasisen

1T WooTuejul
II »30yJajul

I WaogJejur

I ADQLJIU

(=) AQE"""0 HS 8N

(¥} ADL***0 HS &0

{-1 AOT*'*0 HY 81

{+) AQF" "0 MI 3I

=} AQF' ‘O MI 6N

(#) AQF " "0 MI On

Bareuy gna

¥I'"'0 = ADF""*D MI AT
ANOT" ‘0 = ADET'TO MS €N
Gagouy ONO

ON9 HI3 BN

ArEZ+ HNI3I 00

N

ANQFC 0 = ADFT O HI an
LLLLES NIE ITEY £ T TN

.u:t;kN&

equbIeqen{Eudis

r.
o7 o0—
e mmmm e .
s o 1
1
2 o [JETSERTTETS S
L o {
3
-] [+ E 3I AJdsnzeg I
1
§ o—o !
r o Z 3r avemaer
£ ot )
¥
z o© T 3L jumAamy
R C J
X ettt mm——
AMOE BunuumJi3[ejIuUsjog
8 0—p——— Sa3Teuas
2a o N m —Z3NUD8
O E—r—
rr an x B0 <
[ - S A ——
6 Ot
o oot ]
S
VE o=
£E O
92 o
&z O _
re o
NN\O’
z2 o ! _
i Do—
ol o—— m_l!.'
L8 o— ovan  amsy 2
91 o—J FoJd)rEfIvez0d
o o .Im__ o yed
4 0t .|_;F.../||| ||||||| mmmm————n
1
2 o L an YaEATlos
¥ 00— Yu\_A “
£ o ) 1
0 ar yuemaer |
= Tl 1
1
P < an 3JEM3IRL |
ex T 1
Lo e e e [
& o ANMOE OEDC—L"L“HH*UC'UOQ
1] Qe
[=]
L o Se.#.e.t.uqﬁm Nl a.w
a o
& O -
r o——l
€ o—
z AURBeTaQIANDINIG
?]IIIII
¥ 0—
€x BN X B0 <




g’ o ¥ SRS USGF "L Aud iU 4 ’
a &
A w\\.ﬂo STO0ON JHQUnN JUIWNIOG ¥ Sfpdas
00 vPIOTAQ E"OTAH veTdNATWOIIT ani " zad

JRTL#INJOTIETJAUL 3YDTEJeqEn
AS3 Jani BUNDIONJIBA-SH

HI¥YI¥3S ¥AOEL

HLMO

funjleudsag-38L JIw
URIOIGTIAUL

Jadu.tydaqonpuanz

E"EA
¥UEA e
LAt 2IX
4118 FEX
e aa
Tr2A
= oA
jrad sroon AHmNVlI.OIH_l 2°2A
b B ¥X
- —————————] “EX
i s
|||||| oy
o Ix rrx
A
o
.
TL GJedl-sH EX | — O g —PET X
| . .
/10 stoon ) IR 2" X »IA
uas O TUEX Z' A
[T FOEX

- 33JUu2EuBUAGYLg

E/5Q BFOON
ugA
g1l

1
&1 T 27
375X )
N EXE N "
“owiry
7
[
70 BFood

119 1T

/50 QFOON

uaA

JRTIRISIOAINTSAYL T WM

ELACLE]

AQEBISJIABTITSRE OF AN

PERTT-LTE LT

€ W7

sasRoJBLRO Y

¥




(E I8 & Jesus{pEsT 4T TTEV

ELELT,

25/ TO ST OON spgar susunsogarss]

i

AS3 JBn} BunBtoRJep-GH

*udsé
00 EPFOTAR  ETOFAH  uRldineIwouis Y " zad
BunJEne3ys NORIES wROEL

HL1M9

/70 sTaon o
oz
Fom——— 1383338 + Bundanay i dasBarouy
] .
| T 96K ex b 7 h
| OEIEI=pE— 87/ «
" = v ux
I OoErs— £ ex £X 7~ 8x
“ 10 2 ox oz
" [t £ Frax
1
1
I
}
h il
N
“ TF e " bk T Tl
_ 323 s e - v
; OIR—3T=5T— | T/70 groen O ETRT ) /70 Groon
& ! una 2z ! uaa

H T £ a1 !
h ! 24 H
" A LR
H b I ol Bl |
I
i
'
H .
! - ¥rix vUex
i CXD>- € eex
I <HE LT i Bz ex

-5 TUEX ZX s zx
|||||| 7 TR el TV 7YOVEDY

.
e
og
e
oz

vastdJaeganieuiy

.

sEyangaway | EST0 S500N0

|xH usns yanu
-1

~1 5/%0 sroan

A e el 7 - ues
]
af 1
I

aqedJeqmn

EX——————<TEY> 1 PATRER
- 1
1
XY FX> "
vz 1

/10 SY000

[U[-1.%




[ L ] “3RBUY GABT TS TAGH T T ey T T T mm s e e T T T - T |ll_
. a
>uLm\ L0 STOOMN Laquny u:uE:unL-:
&°0FAH
A LRI LRl BRI HOYI¥S YHOEL

AS3 Jan) DUNBIDBIBA-SH I |_... D @

. _—————— g gy \
] AAOE |
1 Sunuuedy
1 =[eyiueyod | Buntanass
i
! “
H T
' 47 i
' SBT08y "
£ | L2,
] | FqebJaqan
' ) et ~Teultsg
1 | e
] “ 2x
' '
! 1
! T
' hUR I
1 1) 1
! '
d3z 1 [ 1
. ] .
- E}
] 1
1 . ml
i 3 Ml
I t d3z
1 1 A
1 \ =
ooTx n’.r ! L 1 Ad EX
! 1
% + ' I =0 © R'FX
1 '
L] |
YOEX Q) : I.._AI |r| |—————

° H : E1EX
gomx o7 [ < Z1°TX
20X o|L_| "
101X o—r—__ ) o I o | o ——d—O TN

1 1
wl ! 1 2408-08
1 Sunupuw ] YARET
1 wwolag I ADOFXE

- @t

“ I||.n”—|lumIlIIII.lIllIIlIIIIIllllllllllllll_ BUnNeRdRUTaIIMY
- 'y
e, _omohw‘ ﬂuf ,\
PITQ3li!UDSXI0TH







