I.L. 19-700-6C

LOGIC POWER SUPPLY

Printed Circuit Board Schematic Drawing 3465D95
Overall Power Supply Schematic Drawing 3465D87
Power Board and Pegboard W1r1ng Diagram  3466D35G01

PCB Main Wiring Diagram 3466D30G01

PCB Slave Assembly Wiring Diagram 3466D30G02
Functional Block Diagram 491B512

FUNCTION

The logic power supply is designed to operate from an input voltage ranging
between 175 and 320 volts, and to hold regulated logic output voltages
above 200v. This eliminates the need for awkward logic battery and
charger circuitry, by assuring logic power for any possible survival con-
dition of the inverter.

The power supply is completely self-contained in a frame w1th1n the logic
drawer. A single input fuse protects the entire logic supply. A single
plug makes all extérnal connections, including the logic voltages +20, -20,
+40, and SWA-SWB for all logic boards

OPERATION -

The operation of the logic power supply may be best understood by con-
sidering separately the following functional component groups.



I.

+20 Volt Regulated Power Supply

A.

General Description of Operation

1.

7'

The 175 to 320 VDC supply is applied first between +P1 and
-P5 to limit inrush current for charging of capacitor 10Cl
then to +P3 and -P5 after the main breaker is closed.

At XAl, the commutating capacitor 11C1 will now charge to the
positive input DC voltage.

XA2 voltage is sensed by the undervoltage circuit and if it

' is larger than 175 VDC, it applies a + voltage to the input

of the voltage regulator XA9 to turn.it on. If the voltage
at XA2 is léss than 175 VDC or drops below 175 VDC, the
undervoltage circuit will prevent the pulse generator from
operating, thereby preventing a power supply output voltage.
The zener 4Z clamps the voltage to provide a constant
reference to the voltage regulator.

The input to the pulse genefator becomes an exponential ramp
at XA4, determined by the 16R1, 15VR1, and 13Cl time constant
and'the voltage regulator output charging voltage at XA3.

The unijunction firing circuitry in the pulse generator pro-
vides a continuous row of pulses at XAS5 at. a frequency de-
termined by the input time constant, adjusted in the factory
by potentigmeter 15VR1. (Approximately 1-2 KHZ)

The thyristor 13TH1 is gated on and draws current through the
primary of 17T1 and allows it to flow through to P5 and
around 11C1 - 14L1 resonant circuit. 11Cl is charged to an
opposite polarity (+ on XA6 - XAl). The thyristor 13THI,
will turn off (commutation occurs) when the reverse resonant
circuit current is greater than the load current.

The pulse of current through the primarf of 17T1 induces a
change of flux which develops secondary voltage of +20 on
XA7 and -20 on XA8 with the center tap.to common. '

The +20 volts is fed back to the voltage regulator by way
of the blocking oscillator in order to close the loop to

‘the voltage regulator as well as supply isolation between

the control and power circuits.



9. The input of the voltage regulator XA9 now compares the
supply voltage with the feedback voltage. If we look at
one increment of time and suppose that the +20 output vol-
tage tries to drop for some reason, e.g. because more load
was applied to P11, (the +20 output) the error voltage at
XA9 would begin to increase because +20 tries to droop and
begins to decrease voltage feedback, but the reference
voltage from across 4Z is constant, so the turn-on voltage
at XA9 increases. The voltage output of the voltage re-
gulator thereby increases at XA3 and the charging rate to
13C1 increases the pulse generator frequency which increases
the voltage at XA7 back to the original 20 volts.

In other words, any change in the output voltage is de-
tected and compensated for as soon as there is a differen-
tial voltage at the base of the voltage regulator transis-
tor 19Q.

The output is therefore maintained at a constant regulated
+20 voltage setting, independent of changes in loads, as
long as the power supply's output capacity is not ex-
ceeded.

B. Specific Circuits
a. DC/DC Converter:

The converter is a DC chopper comprising the following main
parts: 1load transfommer 17T1, thyristor switch 13TH1, and
commutating circuitry 14L1-11C1 for thyristor turnoff.

The gating of the thyristors is provided by the pulse trans-
former 5T1, pulse-transistor 10Q, and unijunction transistor
14Q1, The control of the gating signal directly affects the
operating frequency of the chopper. Additional components
8R1-12C1, and 7D2-9R1 perform surge suppression or clamping
functions. The DC chopper operation may be seen as follows.
Before the thyristor is turned ON, 11Cl charges to +300.

When the thyristor is turned ON, the input +300 appears across
the winding H1-H2 of the load transformer 17T1, initiating a
flux change. At the same time, the resonant circuit 11Cl-
14L1 begins its discharge through the thyristors. This
voltage which began at +300 will swing toward -300 (with
respect to the anode of 13TH1) because of the L-C resonant
effect. When the voltage swings negative, the thyristor
turnoff takes place. When the thyristors are OFF, transformer
17T1 flux is reset, and the circuit returns to the original
condition ready for the next cycle of operation. Repeated
switching of 13TH1 therefore causes a relatively high fre-
quency AC voltage to be produced, with the magnitude and



frequency established by the values of 14L1-11Cl and the
gating circuit to be discussed. The higher the operating
vffequency, the greater will be the output voltage.

Two separate 20 volt supplies are dervied from the secon-
dary windings of transformer 17T1. The +20 supply is taken
from winding X1-X2, rectified half wave by diodes 20D1-
20D2, and filtered by 22L1-25Cl. Surge suppression for the
diodes is provided by 18C1-4R2. The extra winding section
X2-X3 with diode 21Dl is part of a clamping circuit used
during the flux resetting of transformer 17Tl.

Voltage Regulation Section:

The +20 supply must be further regulated to hold the desired
limits. A portion of the +20 is fed back to a voltage re-
gulator, compared to a reference voltage, and the converter
frequency adjusted to bring these voltages into balance.

The voltage feedback must be isolated to provide proper re-
gulator performance.

The reference signal is taken from zener diodes 4Z1-2-3-4,
(For better drift stability, low-voltage units in series are
utilized.)

Reference and feedback signals are compared at the base of
transistor 19Q1. The reference voltage forward biases 19Q1,
while the feedback voltage reverse biases 19Ql. As a re-
sult, the conduction of 19Q1 is determined by the difference,
or error voltage.

The collector current of 19Ql is used to charge capacitor
13C1 through 16R1 and 15VR1. When the voltage across 13Cl
rises sufficiently, the unijunction transistor turns on,
switching 10Q1 full ON. This then produces a gate pulse

for firing thyristor 13THL of the DC/DC converter. By
controlling the charging rate of 13Cl, the repetition rate
of the DC/DC converter is controlled, which in turn controls
the +20 output voltage as desired.



c.

DC Undervoltage Detector:

This circuitry is provided to assure proper starting and
stopping of the DC/DC converter, When the input bus voltage
is below 175 volts DC, the DC/DC converter is not permitted
to start because there would be inadequate voltage for
switching properly. Likewise, if the bus voltage falls
below 175 volts during operation, the converter shuts down
to avoid misfiring and fuse blowing. (An overlap of pickup
and dropout voltage is actually used to avoid border-line
operation.)

Voltage sensing is done by transistor 27Ql. Whenever the
voltage at the emitter of the transistor 27Q1 is positive
with respect to the base, the transistor turns ON to allow
a current through 24R2 which sets up a blocking voltage

to shut OFF or reverse bias the input transistor 19Q1 of
the voltage regulator. Values of 29R1 and 28Rl of the
voltage divider network are picked so that for 175 volts on
terminal FS10, approximately 20 volts will be seen across
28R1 to back bias transistor 27Q1. For any voltage above
175 volts on FS10, the voltage across 28Rl increases to
keep 27Q1 back b1ased or turned OFF, so that no blocking
voltage will be developed across 24R2 thereby allowing the
power supply to function.

Blocking Oscillator:

The blocking oscillator is utilized to provide the desired
isolation. A portion of the +20 output is fed back by the
divider network 35R1, 36Rl1, 22D7, 12R3. The blocking
oscillator is comprised of transistor 37Ql, transformer
33T1, and timing capacitor 34Cl.

When the circuit is energized, the forward bias on 37Q1
turns it ON. Voltage appears across 33Tl winding 1-2,
which produces in winding 3-4 a charging current for 34Cl1
in a direction to reinforce the base drive of 37Q1.

When transformer 33T1 saturates, the winding voltages dis-
appear. Capacitor 34Cl1 now begin to discharge in the re-
verse direction, removing the base drive from 37Ql, turning
it OFF, 37Q1 will remain OFF until 34Cl discharges to a
value below the 37Q1 forward bias, at which time the cycle
repeats.



II.

ITI.

The output of the blocking oscillator is taken from winding
5-6, rectified by diode 22D5 and stored on 30Cl. A dividing
network of 31VRl and 32Rl permits adjustment of the amount of
feedback to be used. 31VRl thereby can be used to adjust the
level of the +20 supply.

-20 Volt Supply

The -20 volt supply is of much lower capacity, and is taken from 17T1
winding X2-X4, rectified full wave by diodes 19D1-2-3, and filtered
by 23L1-26C1l. The output of this circuit is further regulated by 28Rl
and the zener diode 27Z1.

a. Square-Wave Supply

The square-wave voltages SWA-SWB are derived from the +20 power
supply, by means of a modified Royer inverter. This inverter
consists of transformer 34T1, transistors 33Ql and 33Q2, plus
their associated components. The +20 is applied to the center
tap of 34T1.

With 33Q1 turned ON (See ''Start Sequence Circuit'' sheet 7),
current flows in 34T1 from 3 to 2, through 33Q1 to COMMON. The
voltages induced in winding 3-8 reverse biases 33QZ, keeping 33Q2
turned OFF. Winding 2-1, however, has a voltage in such a direc-
tion as to reverse bias the base of 33Ql. After transformer 34Tl
saturates, voltages on windings 2-1, 8-3, and 12-8 drop to 0 and
33Q1 turns off. The collapse of this current produces trans-
former voltages which turmn ON transistor 33Q2. Then the current
from +20 goes through 3-8, 33Q2, to COMMON, until a similar
action ensues on this side of the circuit. The voltages taken
from terminals 2 and 8 are the desired square-wave voltages SWA
and SWB. Note that both of these are tied to +20 by terminal 3
on 34T1. In this way, the +20 lead acts as a neutral for the
square-wave supply. The use of transistor 49Ql avoids the need
for a high-power resistor in the starting circuitry.

b. The +40 Supply

The +40 supply is derived simply from the square-wave rectifier
configuration. Diodes 53D1 and 53D2 produce the 20 volt DC out-
put, which is filtered by 32L1 and 26C2. Because of the center-
tap connection to the +20 source, the output voltage of this
supply is 20 volts above +20, hence serves as the +40 supply.
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Start Sequence (Hold-Off Circuitry)

The DC supply power is applied to the logic power supply before it

is applied to the inverter stages. Input capacitors must be charged
and input breaker 1CB closed in before DC power can be applied to the
stages. During the interim, after the logic power supply starts and
before the DC power is applied to the stages, it is extremely impor-
tant that the ring counter be set to fire the proper stage thyristor
while the rest of the stages are in a hold-off condition. It is

best to allow the ring counter to cycle at least once to gate the
thyristors without having supply voltage on them.

The precondition cycling action removes any residual flux on the
gate modulator pulse transformers and resets them so that false
firing wouldn't occur when power is first applied.

It is the purpose of the Start Sequence circuitry to provide the
necessary control to cycle all thyristors and reset to the proper
starting thyristor. This is done during the first 3 seconds after
power is applied to the logic power supply. The start sequence
circuitry is so designed that there is about a 3 second delay
before there is a holdoff signal of +20 V. applied on terminal FS9.
The +20 holdoff voltage is fed to terminals U8 and Ul5 of the
counter board and to U6 and Ul5 of the counter driver boards. The
+20 V holdoff voltage Ul5 and U6 will prevent the operation of
counter-driver board but the +20 holdoff voltage on U8 will set up
that counter-driver board to receive the first pulse from the fre-
quency oscillator and thereby provide the first signal to gate ON
the first thyristor as soon as the +20 V holdoff is removed. The
holdoff is removed magnetically by the ST time delay relay which
breaks contact between the logic power supply and the counter-
driver board when the rest of the system is ready to operate.

The details of the circuit operation are as follows. After the
power supply starts, +20 volts is applied to terminal FS1. 27QZ
is immediately biased on which tums on 49Ql which starts the
square wave generator by turning on 33Q2. After approximately

3 seconds, capacitor 39Cl charges up and zener diode 4171 breaks
over to turn ON 43Ql which gates thyristor 46TH1. The output of
46TH1 reverse biases 27Q2 to remove the square wave start
reference and provides +20 volts to FSS.



Dual Logic Power Supply

The dual logic power supply uses essentially two (2) single power
supplies in parallel. See Drawing 3465D87 for interconnection
wiring. The only difference is in the fact that all printed cir-
cuit board components are not necessary in the paralleled or
slave power supply. The slave printed circuitry can follow the
master printed circuitry. Therefore, the slave power supply
printed circuit board (3465D95) has considerably less components.

The two (2) power supplies are connected in such a way (drawing
3465D87) to stop both supplies and ultimately the inverter, should
either one of them have a failure. The fuse 16F1 supplies the
individual thyristors (13TH1) but the input voltage to the master
supply at FS10 is supplied after the slave's fuse 16F1l. As a
result, if the slave's main fuse 16F1 blows, the master supply
loses its power to terminal FS10 and shuts down by undervoltage
shutdown. Note that the gating signal for the slave supply comes
from FS11 of the master supply, such that if the master supply's
fuse 16F1 blows, the main reference is lost to terminal FS13 which
shuts down the master pulse generator which in turn shuts down the
slave pulse generator.

Testing

Correct operation of the logic power supply may be verified by
measuring. the several output voltages for their.proper values.

Single PS  Dual

Source Nominal Acceptable Capacity P.S.
Input 300 V 175-320 V 1.0 A 2.0 &
+20 20V 19-21 V 2.0 A 4.0
-20 20V 18-21 V - 250 MA 500 MA
SWA-SWB 80 V P-P 70-80 V P-P . 150 Watts 300 W
+40 40 V 36-40 V 0.8 A 1.6 A

All sources have been set on the test floor to their proper value,
and should normally not require field adjustment.



VII

Trouble-Shooting

The logic power supply is designed for easy replacement, in the
event of trouble. Removal of a single plug connection and four
screws will permit substitution of a spare supply. Before making
replacement, however, one should determine definite1¥ that the
trouble lies internal to the supply, and not external.

Certain clues may help in isolating trouble within the supply.

a. The absence of -20 only, points to the components 19D2, 19D3,
27721, 23L1, 26C1, etc., associated with this supply.

b. The absence of +40 only, likewise points to components in
that section only, since +40 is derived from the square-
wave supply.

c. The absence of both +40 and SWA-SWB suggests that the square-
wave supply is the source of trouble.

d. If the absence of all voltages suggests trouble in the +20
supply if the converter is functioning, or in the converter
circuitry otherwise. (The converter makes an audible sound
when working.)

e. If the converter is not functioning at all, check for:

1. Presence of 300 volts DC input
2. Presence of input fuse 16F1

Otherwise, replace the supply and make a thorough bench
check to find out the internal trouble.

CAUTION: Input fuse is Chase Shawmut A60X10, and must not be
replaced by any other fuse without specific authori-
zation in writing from Westinghouse. Use of improper
fuse may result in serious damage to the logic power

supply.



(Rear View)






iew)

(Front V

.

(Rear View)






vy de

VSN AR '07¥3ANE "SNOISIAIQ OTva4ig

NOILVYDOT LNVd % "AlQ

"qddVv

\Q ‘Qddv

V7, 2=G 74

— ZISHIBE

g\%\\@.ﬂ&&(

‘Wida

IvYos

— SIHDNI NI SNOISNINId

St 3 (805265 SOMT FTS

=

TNI7LT PNULING S KTIING dIMOS 91907 3141

‘'oma

"ONI
‘oMma
1001

<=

77277 O 'S

IDNVYHD

a0 NOLLVYOdYO0D JRIL1OIT1T ISNOHONILLSIM —
T w |||||| i p M ||||||||||||||||||||| g
! ATddNS A0p 3 FA6M FHSNYS 2/
| “ H\&.\ 20y 2/ @ "
oo Ostd | EV.H > wv\ww 5 L OVX) |
I : S
1
_ ! / Loowyy T _
| a! ZY€s, _ é IHLET | amiLaLinmeo
[ | Lad L0O W79 FS70e 40 | #7795 |
1 OIS XN~ L75 . |
= ¢ | 175/
\GN%\EW Q woo " J@ |
oy
1! | mv
iy £ war _ L
i " _ woo , 2 G Y
! NOLLIGNO? &y LIoA
L T Ora . " 7vILIN p&\ T “
A0ZE LS T0oL M #
| AJO ¥ |
| |Ca /85€ X . !
| usE Leg z 7 : " ATt
1ges «%& _ e Mw
O o J = y q I
T e “ \M@M@QM \W&Mm%w*w Mwm\w\ wmww\w\awq NTLHTANGD _
— 77
U S 1 LI 7207 4 ..w 5@ 1 - T’ @@ °7 -20 _
| wop 1 5€ 02~ O
| SO FININOTS LTELS _ 510 i
L ! wop
q07— 2l !
|
d0Z+ o_ 77 THL9S _ s
. - : &
240 To7 g s | AFT7 S AOS- 3
A02+ L T I_x&\\a. FIMOL T 7797 L70A OF+ |

0-000L~6/ ' 7L KL GILINITHO0) F& Of NOILINS/SICT I ANrOry - TR







. | , _ -7 | . . . | .
TR 40 GAe Tecn TVAMNRNZ VAT NoUVSo SN % AR ———
Y o LR SRR
M Gy 30| of -
”“ E e !..:h 2a33 of 43
4 vae  saowt W oo .mmmu .
i TORLNGD  IKLIWNDIS  TNOE LIIHTD  GALM el mzmuom
mﬂ A tS” W maa /307 Tt b yny |
L
ISNOHONILSIM Sy
NOLLYSOGIO0D DRI ow,..., _.a -
YRLVY INTD ISR
(-we) (o
v -7; [}
0. = _—
m_-' U
jd anz).
'
— [}
e |
'
oze !
re X!
. 254 ]
(ms) ” “
Zid ,
* = 7
1
z '
745 '
Gl
—] sy '
!
Ry
'
'
> [
]
b e e e e e e e e e e e e e e e —Em——————— e — e e —— o e e e e e v zisd :
<+ €z ey O='= - - - - O m s m s 4
65 MZ 4 oo u &)
(W A5y intr) SUIILPT,

ro00SOF W anlsvw
AIANSE YO RUIAIOT
oz rees sma Assw Fws o0&
LUABOT WUT TWOET A7 QUNSS
LETSISE MINOS
AR SPMB I/07  RL 3 TR?
Pro - daca g

(ot 270}

ZoRLION XN

Y 2T HUESINTD TSN

e o o = = e = . m m m  —— — — — —  m e e = = = e — m e - —————— - = ———

g

Lz

(o)

L oad
a2t 1048
m »
Gl 5
L£F2T
L4
£7 AR shid
(4 o
MW\\?#RM w
¥
1LEE
/1 2
b
’
oo |
1 4
2722 “\ k

re
o7
4

178

IOLpETPIBE ML

AIGNISSY YRS ILENIHIS

| = v







_ |

: |

Ll
-

R Y v o i 2 oTveoT TN R +
S e  —r
HZBTCIDEL = T SRS
: ~ 7l o eev] | wea ﬁww.N.M.ma N
IO~ BIHIHI NI SNOINBMIQ ool ™
i RSN I
R N¥ Yo HEN
m > SILYIVIHOS - Asis vamoa BT Tk c_ﬁ‘w_w X >O[R
ey NN
V304800 FSNOHONLLSIM BRI
_ jze| Not AR Yo )=
WA e U -
Sy WIAL 4 CAVNDD | YT s )
PO VA SAVT D (22 SROE  FWIHIS
B S AT FAOM TS ! [poosa e as¥ 5 b - !
e A 1 SETSIE IS '
) SNOUIINNOS IT08 QT i (me5) 2757 Q '
SHPGWON  SKLS DNINVHS CTUSOS it + /54 7 SHoAsr L  BILLOT wwol| e e 57
v M SINGL No SHITWAN N S ez s1md 0T Mo -k o "
- 1! )
M —— = | -~ -~ """~ a
td o w00
Vw00 \ozoearses assv o, ETIIE eS|
h SETSIPE TINAS e, 7 Sms h
' (zsemy) orsy \
| oo T esd- )
2154
1 '
L A T SWRZDINR ™ T T~ A
o— 657 X Ll T
s
a 0 s \\.D\A_w ° . 0 s
)
.24 957 St s ot
— osr 28
; = Actsvz . s
2pee b dls P
| - Lo7 oo/
- i e Joz T 1o
— -4 57 aisims v
s @
1 i
b i
' 1
2LBE || OF . N 1757 N
| t
2
Sﬁ,ﬂ\v\ ».wnuv\ SEGSIEE  IUMVINIS "
- 4 | PETIISE  INZ A S5 s
' QHHOF  1B2W1? TTUNS S —
2 Pacavd '
MO/ /OFE }
£ Q* ) Ms?
— Z X ; w5
o4
o 35 2457,
ohe O AL %
1728 )
28T 15y e 4 "
| B — P e I - ‘!x
1 FA-
a
nos Az laovz o7
osc f¢ Jov |4 2z . 2z80rs il Mor s 4
2297 1216 Taroe G114 == A/ Pt i %610 ,,
ot /568 saer 7z 7 E 3] ;
#x = .w*
o= Inaoe ~
o g I
N | W@(\\ J nN@
7297 P’ T
Bossws
in } £
e arz 3 ol e
o O . 3% —{ 75—y
oer
» w
ACS @\(&\ > P
aecs ’ N\SS:\\ W‘i{_\\ #= wer f+73
T w52 3 3 \x Troe
oz st 2
Thr smins \_;\um\ _ w2, &
I4.
(3 = A s ¢ T+ 14 0
o 4 .
— - a2 1722 47 ra0z Gz~ s 2
4
(OVOSPT W HUSHE LTS YIMO AT NINOT
SETIME WD K, SSW TwogIAe F TSSOV YAos
EMMT P
o7 W8T gT5ses OMA
-1 z c L4 s % ® _\ ¢ _ ® .







: _ z . ¥ s * .
»

L o
WIEAN TR TR Dbl 7N T NOAYION NV § NG i mmw ] ™ LI g8
— haadd 25 o | X By BO DL 0ERE ™
u e PO N EMOIST T ﬂW MMWM J -I‘mw mw ww o Wm
7 = e 3 9”A o Ry 3y m:
BTWOR = EIHIN) M SOWNENIG )4 M wM W_ Aw.oumo.y.mm Gam
v d
WHYWIT  INIM P ATBNT ST NN swma SPIgm .1.“ S um o
7 A5 St o7 vl : ¥ #W%., u,m_m M_L Tm
3 : 3 p
NOLVEOMOD DL FSNOHDNUSIM @y b epsgt diE ey
L _
a Zm| 7 35 oz e gwis_isik | e $ 2
N T Ny INGT  SYNL 0 SWRL NSNS STD s o
- JOSOT WA NUSHY ] & el
- ARAAIS~ I PMGy  DITO7 7L 7 AW
LOPSISET IUCWIHIS ot 1&
- AR A MRy DIDOT FLIISMET i (5 120/ 1252 P
u X . oINS AP 1 4 +
8 S MEZ 27 7207 wwas N7 & E R e
o Savs7 FRkL FNEFT / ¥ 2H /5 s Al s
- i
A
2
[ p »
" T2 TIo6T ko e dOmod| & 4
7 (@7 PET E7ad 4@ £¢-Opd
[ SITHSVH ZHM 20-42-8 FAAL (O7¥) NOTHTIL P
7 | (oA TI7ES, DI 65/0° L A 9v. | Ornavwmies| v ‘0D FIRVD XILEIND 0T - F 729N SO
< e 7 27 a7 gwriz 3w UINO (205/060S03) SUIM? 16010 NO ‘TidIS w 0T e W7 2
/ 227849 Voo B SSdL5™ 17ZN MNOILIZNNOD NO (1 H1d) L8 G sOPE 335 - ¥ 75 L
/I NISZLMES] . oo U o 2L
—7 7. Bl SMILLITANS - %
1 G NI 957 ST I A7 T wiw GO DR T Rm.._‘.uk%\s\ \wk\k
8 & g 7Y 2iss) e P M THM SE SN WLOF L (€. 9
- 2 e 2.4 L 4 SHRUSISNCSL SO TSVE& TML LY
8 7 |sn 220 Lt 5Py 2el 24 i WO INIATITS ATt (2w
R APINY IES, P Lr W NIOLT FW T = QOGS WSS AIME
| / 2092 SYCSYHI Y IMIS| LB beg 1ég2 N BZ T8
B 93] (SYOEP) SIS RHL SRS 3 G Fas 20 Ve SRS ST (Vs a
[ 7| ey reaiars] ST _tars s D oo s A A
L 7 o 199303 J 2 27 L 7 2 € 2 -
-t A YA VIS LHTH |51 o m $ ...# & &
oo i A @
7 \\.W.»Qv:!..b s 8 K |5 e u\&«\ 2N hWW\\N Q\;«Wk\bl 2 - &
L. ARINGD. UINT 7 FHIM IV #ET 657 05y ot
b AL E 0 A 558 FINTCTNETL S WEy BT 95y 95y ~ we _ @w e G -
[ 7| seisnz LKL ex‘an vy f22°WY. o 4/
— I\LMw.f.\x\vam LA Xy N 3 1
4 TSIy
M 7 [ramssaisy) AwE I~ _aws 25040 £x v Vudb ¥ ot .OA wwu, ., ! tpr g
[} 7 iz, RO0E_ Fih T y ._w.w - r fre. A T = S @/l e ——— g e B 2 ¥
H [ 7 |[nrereviva Mo/ o505 __5Wi 1 * LA 4 . o 10/E L .
{ [7 Ewevsvess! M7~ IE _SAk 1 0 Z e 3 ¥ 1M1 ﬁw i awesons wae
H 7 [eraTesws o Aoz Fwae dTNTE I 03 &l T A s, Tl
AL iaad o5 SwosE  a#D - 7 d L INT T Fartad
7 pwass; A0F_FOT S it %, 1 o . e WL ¥ !*«4 o aninerive al
- [ 7 Ymiwaveve| P H : Bl Y T v 1 11 ke
/ |08y SRSV T ' ﬁ - »N Lt . | 2, C
—w YA 2723 IUNTTN Hi = P /02 . sflfe | i
AN .22 Fowa I ; n ; e, i — /22/ '
it R 72% raorT Hoe- ; ; - ¥ .W\wa\. . . . IR ol
~v | s28enr A W 2| - " 752 W L cite |
7 dwor _Fwiz o 7 Iy 1 o) } ok \FT 1 1f H 1
- |z Lrvsenay vy, FIWIOLHISL /A L. i i 3 __
LR PW P sz I XOIE Py 7\ 9 gy f 2 = at 1757 Lkl it Mdle H
7 [endeswied SALITIE AEIAT 77] I | s b 3 SRR Gy ] x|H H
71 owevivod GEL AT 77 ] - 11 Q[ e \
* 71 Zwrereroz 22 M. ZA i : L #\ m i e | 3
7 Aws I ao 77z ) - 4 1\.— a 1
Loreeovae A0Sy ST kD 717 I INLEY o |- h 41N /@
M 7 Ao STV a#D > £ = -1 T .0 §
- AR MG WIE 5T % \E2%% ol . M . "
7 | swvssry v AE v oi SR T O o T 1 T T '
7 |aswasoviv A MS T SA 2 T —— - T 4 I 5 N
7 Wor 325y v sT e S - L i H %\M K H e ﬁiﬁ.f N -1 -+ !
1 7 95 ] M/ o’ 578 ] + { == L L 1t R ~1 . R 1 1 1 r '
# Worgorveed) A Y XX 1 bt e Nins -+ I '
— £l 409 Goos g 3dc_aWI| T i i JW - Il” 1 ” ‘
. 2| vorpm s WL i 4 + ® 155 e e ndrma b i Ry
7 [cavowsrac9) SavoRsH] i A~ H— A% H1H o &
- ] i { mw | L _ | i - | 3
R “Wee - T e e o Al wmmAve - H T LI 1 . | &
T T i t T H T
T g 272 ElidiB 237104 Hem f .i?& Hi Sl i
THIGIRT IV T ATTWT358) ! < TR
K AdaliS T NP7 s (F95 L o
| 1 ] _ . - I - i







o
>

v
oraas v sueams secw T rLevuS T2 ves s oow sz s s s 8 s cxmom <o |

x

T i e i S oRE T AAgIE e BT uw " M SR 5% [rPe
— | it o | A maw ETTIR °
OETIFBE_ [ ===z S E it
s R ~
e el |
WAL _KTINTSSY _ Gabow L/09d15  OTiMEd Fyy 2x |®
> j TONLIWS AAddlS domMOs Z/PoT  THL muamm m
oY
27| NOLLVNOGUOD JRLOIH FSNOHONLLSAM N NV
B [/ le22n” Gsas/ac /] (24675 axrvoe | 70| .
[ T L ot [ (Ui awdd oivod | /0
L 03[ T Sed_° SWRL/ VLA IS prars| 5&\“\ W ATINULS p
P s v J xIemw FULS (b
B 7 [fores2tEes THiL | STl SUH
7 | ewesvieer (oeb ams) s wsw DUIH IE WSV PAUIRLONS
" 7 e seraoee] F A 2 77 757 ] nlM ORI IR ok DO (2
7 | 55w 2w 959 Y vaw 57w ZIZB KIBWPSSE YU
9 9] aIwTAIAS MOTT P 2d CHWOE (7
o =3 s
| 5]
B 7 [n#nzevo6e| M HZZT 335 ¥ is] |
| 7 (Friwm) ALIVNS oM ST/ o057 Wi = 200
| PAL L TR SL 1]
= 4 »: e L 20 [#5] \Qm
2 2eGE _Iawz 29 s
B T s zere i W% wiz  smy| @ \um \ et
B AE w2 var s ¥ s 059 5% e
3 T ¥ zi S % s 7o o] \ }
L L rerenz U ITINVIIL A0
{ ERI G (Bo#IOLE JO7) WS LV @8] tch
{ 2 |evwssrweees LA 24 S| 298\t AW mv
B 7| _swsiwz PRLTTIARL w279
7 |5 SE79%E4 M o8y 57 17 |5#]
[ A T ~y w2 53y 17 160] 2 (|sy|#|lsrliaz|l lleor]| 6 2|l < 9 2 14 £ 4 / [ —
L | 2eiwz HOLSTINVGL 10 ¢v) i i
- s | w28 # 960 AY  vosE Py rats!
{ /| sweIn /9o IRKS  FOWNT FINIE A
B |7 | o seremy| 4 ~ o S 1% o] TEl@ o—2¥2s
[ /| erwsuzorzs A5T __3wow oo 2 |68]
/ Tnd AFE vl deo 72 16e] o—@ER—o
P /] sesana WALV EL 5l H ° o o
B 7 |swasivseé] My w7 s 4 —
¢ leaw aereoes MYy NBS 5Py 1% Jse]
xe o aanmINGD
- 7 AwE_ S e 17 2oz ‘re
B 7 |7avisvese WIS ISL 7 YRl UL |
2 |6ch 25ve R MYy S S 14
B 7 leowsscvacs WS GALTWHINT Lot AP ’
F 7 AOF oy ko 2 led] - 1268& to | #%
r 7 [szmserves) MI__wosr oV 764
7 |aowrerrrie MY woz _ sim 1% 62|
I | ywrenz LTV 29542 o792, }—o o—[exa 1o
N 7 | soH7o¥i%e A5/ 37008 __a#d 12]93 P
r 7 leawze/rce WY 3z sk s ° o E o
3N ISTH D %/ MF  wES 5| 29|69
I z [saves/rmee) My W22 sIE 7552 ﬁ o* 88 to
& | ssiens a2 &
B 7 [esreeweey) Ml wiE s i N A |
B A2 MY KEE s 16103] SES/
3 | asevz | Sesowrgd 1557
7 |meiiv £b6) A2 732 o8 17 |&/ L EE
» | /o 6 e268) M% Yo S| BE RN (L.
/ | sow 35690 X§  ¥IFE ST 1 [9/] 242 Y .mv
/ | s spcviss) HOZ_ HZLIWGLNTLOS ZAE: PR
() Nz VRUSSNVYL NV LINGLYV] 15,
7 |Bneeeedse L A 72 g7 . . - —
€ |[sowaE Y] M ~acs  sar| € 2% k L, &
7 [sswzowore My e 3| 707 .¢ uw y P V.\ ﬂ\ ..S\
AN FRLTBAEL Zi2 e
| 7 | tenzeverey! A A lso| |
7 | sow 2er¥¥es MF  ~uZ ST /¥ leo} —
2 REEIN/ P2ORT 25 o]
1 {2 awasvvors) MY vEE  57E 1& |20]
[ 7 [rowezvevee YINYRISVEIL 14 [ /\ \\.
S| s R AR R o ¢
| 7 | mewrzivessé] ME 4T s A
[ prmsi2¢/90) LIl I 7. 2% fadl
AW AU D Qi P rovesor wiE aLsww
avooaw roou  fewml oxmws [T e siebayatlil F1F! ATLAIS NIMOL LI R WOT
e il atiiond 514003 MG QUwOT I
AMVHD NI e - £2 2 T ki S6ASIE  IUVWIHNIS
WHIIN/T  JIGWISSE  QIVOFT LIIIWD TFiMS o Sima  #I&
P R e R e A L g









