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SLIP POWER RECOVERY TECHNIQUE FOR SPEED CONTROLLED
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ABSTRACT
This thesis concerns designing and construction experimental of a speed controller of

wound-type induction motor by Slip power recovery technique. The control consists of a 3
phase AC/DC converter circuit connected in cascade to rotor circuit, Ics TCA 785 were used
for obtaining controlled signal for driving SCRs in converter circuit operated in inversion mode
to recover the rotor power losses or slip power to the system.

The experimental results show that the rotor power losses or slip power can be

recovered to the system so the system efficiency i3 increased.
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Iy

57

Ry,
+
. —
forward v = /Z?f/;AA

current G ["
Forward bias
I0n> Iqa> 1
Latching current (It,) B G\ G°
Holding current (IH)\\\\“‘ v [ B _{§2 EGT_ IGo = 0
v Pl
reverse RBO 3 forward
voltage ) I voltage
rBO
breakover
voltage

Thyristor static characteristic.

RL reverse
current

R

1+
V. =
G [—

Reversé bias
d va a ¢
qUn 2.7 quauliveusaderi luane steady-state
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H [ 4 \J d ]
mfeznnmqusmu Farward voltage drop-VF) finnlrzana 0.74 Tada nrsued naknuen
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thyristor
current

Latching
current

P— tmin —-{ time
Trigger pulse width must exceed t...
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ymin| Iip N ldo |P(watt) | P(watt) | P(watt) | cos O
(94117) (A) (rpm) (A) input motor slip

92 6.6 1475 2.1 136 170 35 0.09
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100.8 6.2 1070 1 126 1 132 28 0.091

104 .4 6.2 870 0.8 116 140 25 0.086

108 6.1 F1S 0.5 106 125 20 0.08
111.6 6 242 0.2 106 120 12 0.081
115.2 59 150 0.1 106 115 6 0.082
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yunin | Iip N Idc | P(watt) | P(watty | eff | cos©

@) | @) | opm) | (A) | imput | ouput | (%)

1008 | 64 820 12 400 185 | 462 | 0.094
6.7 670 1.6 400 26 | 616 | 009
7 500 2 450 308 | 687 | 0.097

1044 | 64 570 0.9 350 |~1386 | 396 | 0.83
6.6 405 13 350 200~ 572 | 008
6.8 345 1.6 380 26| 648 | 0.085
72 250 18 400 277 | 693 | 0.085

108 6.4 430 08 350 123 | 351 | 0083
6.5 300 1 350 154 44 0.08
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6.7 180 14 350 | 2156 | 616 | 008
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Reptint frum “Siemens Componeats” 23 (1985) - Issue 4 - Pages 158 to 163 - Issue 5 - Payes 193 to 201 -.Authar: Werner Schott
\

Phase control by Lhyriswrs is common practice when converting

single- and three-phase acinto deand proyiding power controlat  slow-speed,

th same time.

To control high-power thyristors in power clectronies requires
special devices. The TCA 785 monolithic integrated phase control
has been developed for this purpose.

By the selecion and confliguration “of switching points with
external "access it allows a larpe variety of functions to be
performied which would otherwise involve high costs using
discrete semiconductors in conventional circuitry.

The itrse parc of this article deseribes the TCA_785 and thyristor”
control. In 2 sccond part to follow, line- coxsl.mumtcd u,cufnc
converter circuits and ac current controllers, Wil be de: al it

The TCA 785 integrated phase conol”

sutts very well o a large number of
duive crrcuits such as V .

o lincecommutated currenr converter
circuits, e.g. hall and:fully conunlled
single-phase and  three-phase bridge
aircuity as well as star and double suar

cHreuits, '
o nUNOIMULALE CUTEnl Converier
ciicusts, ey single- or three-phase
cartent contrullers aml swiwches.
applications  require  dillerent
. 3-, 4- or

sThese
reontrul devides, e, 24,
6-pulse control sets.
Further requirements of integraced cir-
cuits 1o contral power clements are:

o 1Cs Tor pawer clectronics must be
dapuble of trigy :.rml., two  thyristors
cunneeted cither in series or back-to-

lul.‘k.

Ll -Ing (FH) Werner Schett, Siemens AG,
Bereich Bauelemuente, Anwendungstechnik,
Aunchen

5 'J. . -
A ]
e three-phase operadun requrwes praral-
. oy . Y
Iehing ol 1Cs w allow the delay angle o
be adjusted in the three phases B,*S, T
with only one potentometer.

.-

Trigger pulse shifting should be pos-
slblc continousty between 0 and 180% in
the delay angle.

o Depending on tie Tuad o coui

design dillerene pulses” (lang, shar,
canunuous pubses) shoald be pencraed

* .

w trigger the thyristor,

Other TCA 785 applicatons are as
zero crossing switch in full-wave von-
ol with a triac and 2 voliage pulse
. . .. .- .
width converter With oprional fiaed

frequency (f = 10 10 500 Hz). .

Special features of the TCA 785 in- .

clude the followigg: wide application
range because of external accessibibicy,
supply voliage S w0 18V

extended temperature range =25 to.
+§5“C,
current
10 mA,

consumpuon unly 4.5 1o

LSL LU"\]‘\“[){C. e LUIHTU”‘lb'C by
interference-free  logic

with 13-V signal level,

two outputs for 250 mA trigger cur-
rent each, -
two addivenal outputs wids inverted
signals,

inhibit function: trigper pulse inhibie,
ATV suppression,

trigger pulse extension by eaternal ca-
pacstor,

ichiable zero crussing recognition,
I‘IUIL' ll\k‘ Llrkullr\' " ]lll)l lll(erl((cnl
wiggering, three circuits only necessary
tor aix pulse operation, use as zero
.and voltage pulse

cransing  switch

< width converter possible.

F.unct'ions of the TCA 785

The block and pulse diagrams Figs. 1
aud 2 show the mam functioas of this
meeprated circuit. The major part of
the IC is supplicd by an” internally
controlled voltage U,y = 3.0 V. Thus
‘he main paramecers are independent of
the de supply voltage U, and a2 wide
supply volage range (/, = § w0 18V is
‘pmmmd '

The positive pole is tonmcud w0 Pig,
i6 and negative pole to pin | (rchr:ncd
putential ground). Current consump-
uon (without foad) is up 10 10 mA.
Qutput of thesantrolled vohage U, 4 =
31V is provided ac pin 8§ viz an |
internal decoupling resistor.

Tor enhance noise-immunity 2 holding
capacitor C8 can be connected 10
ground here (reference potendial). .

i current converter circuits requiring
several. TCA 785 ndevices (typigal of
circuits)  these

three-phase  current

v
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Fig.1 Block diagram of the TCA 755 integrated phase control

points have 1o be paralleled to provide
uniform  control  conditions  in- all
phases and in conwrolled current cun-
verter branches as well.
The synchronizaton signal Uy, is de-
. from the line voltage via 1 high-
value resistor. U, has 1o be connected
t pin 5 and ground 1o pin 1.
A highly sensitive zero-crossing detec-
wor provides synchronization. The de-
tector ist followed by a synchroniza-
tion register which controls 2 ramp

generator (sawtooth).

The later mainly consists of a constant
current source /. which charges ex-
ternal capacitor C10 or Cy lincarly
with time via pin 10. The ramp capaci-
tance of C10 should be between 500 pFf
and 1 ul¥ always bearing in mind that
sawtooth flyback tmes may increase in
propurtion o the C10 value (see Fig. 3)
and that maximum and minimum val-
ues of 1,5 will now be exceeded.

Curtent /o 15 adjustable by esternal

resistor R or Ry = 3 10 330 k) via

pin V.

The RC nctwark RY, C10 thus delines
the rise of all-state ramp voltage Use.
Each ramp commences with a zero
crossing of the sync vultage and ends
with the following by discharginy
ramp capacitor C10 via an internal
discharge transistor,

The logiv circuitry of the sync register
releases the intormaton ac the zero
detector output w the following circuit
only zfter the discharge monitor indi-
cates complete discharge of CI0.

This is, of major importance when
using the TCA 785 as 3 zero ¢russing
switch and pulse width converter.
Leakage volage at C10 does not affect
the controllability of the TCA 785 and
the way in which the conurol voltage is
supplicd. L

In this case trouble-free adapuadon of
op-amps to the IC is possible. At
the instant when the coatrol voltage
reaches the leakage volage value maxi-
mum phase control of 150%is ubtained
(Fig.4) and will be maintained (full

wave) even with control valuges which.

may be below the leakage voltages and
approaching 0 V.

De¢ control voltage Uy, has w be con
nected to pin 11 (with ground w pin 1),
The control coinparator compares cong
trol Je voltage and ramp voluage Use. I

!
|

he latter exceeds control volage Uy,
appropriate output pulses start at con-
ol angle «. The subsequent logic
determines the kind and width of the
different output pulses (positive 1o
ground) by means of several links (sec
waveform in Fig. 2).

Main outputs QI (pin 14) and Q2
(piny 15) are given by an emitier fol-
lower capable of handling 3 maximum
350 mA.

They are allocated 1w half-waves of the
same pularity.

Qt delivers pulses ouly in the negative
hall-wave and Q2 in the positive one of
the syne voltages — ——-

Pulse duration is about § = 3Ops
(short pulse without connection o pin
12). It is {recly extendible by external
capacitor C12 or G (see Table 1 for

pulse extension values).

/
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e trigger input at pin 12 s short-
circutted w0 ground, pulse widths of
4= 180%u (lony pulse) result. .
Auniliary outpues Q1 (pin 4) and Q2
(pn 2) are open collectors capable of
handling 10 mA at maximum.
A signal can unly be switched at cither
autput when collector resistors R4 and
- R2 (=15 h2) are externally connected
between output and positive pole. The
siznal delivered corresponds to the in-
varted signal of Q1 and Q2. I'ulse
duration  (output  towards  posiuve
~paleris aboue ff = 30 ps.
I tigger putng an pin 13 s connected to
ground, pulse widths (output 1o posi-
tve pule) of 180%« (long pulse switch-
ing) uecur here as well. Both auxiliary

asutputs QU (pin 3), QZ (pin 7Y are

-
s

T U, tThynstor)

Pulse at Pin 14, 15

Uo: Uy

he T CTEEpY S

LR '

Fig.3  Sawtouth flybach time. The sawtuoddy
Qly back time depends alvo un the value of the

ramp resistor R9 which, together with the
ramp capacitor C10 determines the ramp

voltage. Thus with large ramp volages. fh hack
times are slways long because more varergy has
10 be discharged

-—
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Fig.5 Internal ciceuit of the TCA 785 vutpuc stage

¢
.

provided 2 vpen collectors and serve
for particular applicadons (e. g. control
of external logic).

o obtain a signal collector resistors R
and R7 are necessary, as above, be-
tween owput and positive pole. The
signal of vutput QU s similar 1o that
of Q1 but with a width J = 180° =
constant. The signal at outpue Q2
curresponds to_the NOR-link of Q!
and Q2,1.¢. Q1 + Q2.

Iy the following application auxiliary
outputs are neglectead. To o enhance
noise-immunity here it is 2 goud idea
10 connect output QZ (pin 7) tw
ground.

Pulse inhibit (pin 6) can suppress pul-
ses simultancously atall vutputs (QI,
Q2, Q1. Q2. QU). Trigger puing a

pin 6 has to be connected o ground by
~a switch, a relay contact ar o npn-

transisior,

Fig.S shows the internal Vircuir of the

TCA 785 IC output stages.

Thyristor trigger module

Control of thyristors in line-commu-
tated  or non-commutating - current
converters requires pasticular trigger
modules. A thyristor is triggered by a
pusitive current pulse betwern gate and
cathode. The control pulse is main-
tained until reaching the lawching cur-
rent.

The thyristor is switched off by reduc-
g the main current {lowing hetween
anode and cathode 1o below the hold-

my current.

1
[
30...100 ps —l Shon pulse
-f |-
. - |
‘e
r'|\00 ys ..l ms —l Lorg pulse
Tl B bl
—{
ig L80°
w.
y 1200 Contrmoous putse
b

' Clan pulse
- -y eg 1
) ] — |
1
¢ _h 100 ps h Conus psse
=1 |=a
. —_{
'c 60° 60 pouce pulse
- - — o crntouous duty

-— |

Fig. o Pube wavelorms for thyristor
Lggering,

Short pulse Jf = 36 to 100 gis, fur resistive loads
in the rated current range.

Loag pubse =106 jis to 1, forslighthy™~
inductive loads or stmall resistive Joads and
partial load range.

Continuous pulie § = 180" —u, fur highly
inductive Joads, no trigger pubse transformer
with large voltage-time range is required.
Pulse train with 5 to 7 kHz clock ficquency, to
allaw operation wich small trigger pube
transfoemer, i e sinall voltage tine range
(mVs),

Combined pulse for high rates of trigger
current: di/de = 1to 3 A/ps to wigger series
cunneeted thyrisiors.

Double pulse to control {ully contrulled theeg-
rhawe bridges

-~

Depending on load and cireuit design
various pulses of dilferent durations
are applicd o trigger the thyriswor,

These pulses are shown and annotated
in Fig. 6.

Al tri‘",;cr pulses, except the chain
pulse, &y be gencrated by the
TCA 785. A CMOS device is required

Lar the chain pulse.

Directly controlling low power
thyristor with line voliage
Fig.Zahows a phase control using the
TCA 785 for dircely controlling a”
BStC1040 low-power thyristor. Phase
angle is adjustable between 0 and 180°
and puwer 3t the load between 0 and.
400 V.



1C supply voluage (pin 16) is drawn
trom the line divectly via series resistor
R1, rectified b.\" diode D1oand regu-
lated to 13V by Z-diude D4,
Electralyviiv capacitar CI smooths the
de voltages produced by half-wave rec-
tilicauon.

In the caye of line supply the circuit has
w be adapted to e specified maxi-
mum  value o power consumpuon
(without load) of 10 mA and the mini-
mum supply voltage U, of $V (must
not [all helow).

The synchronizaton input (pin 5) is
connected to phase R via a series resis-
tor of 220 kQ and ta ground potential
via two back-to-back diodes (102, D3).
The divdes limicthe volage at thé syné
input 1o about * 0.6 V.

The ramp generator lrequeney is deter-
mincd by the zero adapter, ive. at each
zero crossing of the hine frequency the
sawtvoth vohage is re-started.. Ramp
capacitor (Cy = 47 nlF) and ramp resis-

tor (Rx = 100 kQ) adjust the rawe of

oll-state valtage.

In the present circuit the sawtooth
amplitude 1s 7 V.

Cuntral voluage Uy, iy adjustable be-
tween 0 and 7 V by potentiometer Pl
Uy, must not excead the peak ramp
voltage U,: (sce data book).

Thus the angle of current flow ac the
luad can be chusen between 0 an 180°.
In the half-wave control described,
only outpur Q2 {pin 15) has w be
connected w0 the thvmstor pate. A
positive trigger pulbse s routed o the
wate at 20-ma intervals during the posi-
tve half-wave, Quiput QU (pin 14)
senerating a positive trigger pulse dur-
ing the negauve hall-wave  remams
unused. The oupue pubse width de-
pends o capacitur €, as shown in
Table 1. Pulse widihs of the TCA 785
pulse width capacitor C) is 620 ps/nk
tvpival. The thyristor in the vircun
shown in Fig. 7 is triggered by a pulse
ol 205y duration with 47 mA wrigger

vurrent.

Swirching on amd off with inhibit signal
Positive trigger pulses Tor the hyristor
are penerated during the line positive
hall wave waly when the voltage at

Ro-
220V,
Mk [’]g.s" R
47kQ/13W 2019
Dt
1M4005
' Th
TCA 785" H]u kQ ZB 5
;U“‘ 05 2209 C 1040
0 :
C14,04 H]ro 2203 BAYE1
1000 pF[B2V]  YE€ Lo
V. |97 ~ b
c —
248001 1o 10kQ
70
J_‘ 8 9
p awf] e |
pe(fh TR 300
1000 Ulv 47 of
Mg O=—

Fig.7 Phase control with disect wriggered BSt (21040 thyristor

C022 4F
20V,

Ro~
1Y, a. .,
28w
+ 00—
15Y 523220
U1 Taraave| TCAZSS 1.7%Q
1 R 114001
N2 ¥ + N
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ihibit. input (pin 8) is above +4 V.
Thus 2 10-kQ resistor is connected 10
the operating voluge (pin 16). If the
voluge at the inhibit input falls below
+2.5.V output pulses are blocked.
Open direuit ac pin 6 10 ground or Mp,
pussibly made by a switch § or-a logic
circutt, switches off the load independ-
ently of the signal states of che
TCA 735,

These inhibit levels w disable (U
<+25V) or enable outpms (U
>44V) need gpecial attention when
senerauny chyristor pulses. They re-
quire a large amount of puwer,
Because ol the loss in series resistor Ri
« ot power supplies are insalficient,
which may swicch il the 1C and thus

cause meerlerence i the circuiury.

Dircct triggering of high-power

thyristors at constant supply voltage
The TCA 785 integrated phase control
with 239 mA output current is capable
ol directly controlling high-power thy-
nstors over the entire emperature
FANKE UP (0 2 MIntmum wigger current

of 2530 mA.
A local power supply with transiormer

at the load is controlled by portenu-

omerter 1.

Yoltage isulating contral circuit for
thyristors

Line-commuuated current converters
mosty have several thyristors in a
single or” three-phase current arrange-
ment.

At the interface between trigper and
main current circuits of a current con-
verter voliage isolation becomes a ma-
jor probleny.

Pulse wransformers allow shory, long,
combined or double pulses 1o be con-
vemently fed o the thyristor pate.
Fig. 8 shows a phase control with tran-
sistor and trigger pulse amplilicr and
wransformer. Trigger pulses are fol o
the BSOS chyristor via 3 tripger trans-
former.

Thus the entire contral cireuit is elee-
wically isolated from the hine. Trigger
pulses generated in dhe 1C are amplificd
i the subsequent pawer stage by a
BSS 97 SIPMOS driver transistor, The
TCA 785 produces an output current
pulse of 2mA on pin 15 at inervals of

and recatier is required here, De power 20 ms.

Table 1 Quiput pulse width depending on ¢capacitors C, ar C12,

Capacitance C lue pulse 0 150pF  220pF  330pF  os0pk 1020 pl-
\ [IEYTYH :
T iaer puhe wadih 30 ps EARTHS 137 ps 205 ps ERANTH 620 v
R

A control current of 1 A is [ed 1o th
primary winding of the trigger trans
former via the wrigger pulse amplifie
stage (transistor 1),

The fhyristor Gate - obuains 2" trigge:
clrrent of 1Al with a pulse width o
550 ps and fagate.cathode voltagé o
£2°V™ from ™ the sccondary winding o
fpulse transformer IT (ratio i = 1:1).
Though large thyristors have a mini
mum trigger current /gy of 250 mA
from value I (/yav >25 A) according
to the data book (at worst conditions.
e.e. at Jowest temperatures) a gate
current of 1 A s delivered from the
control unit o give fast and low-Joss
thyristor switch-on. When swicching
olf the pulse it is necessary to ensure
that the wigger pulse transformer's
voltage s discharged withour produ-
¢ing peaks which may be harmful (o
the driver transistors. To obviate this
risk, a diode in the control circuit is
connected in parallel to the transiormer
winding ).

I, for example, the current flow at
+15V through the transformer and
driver transistor is cut off 10 0 V by the
transistor, the voltage rises at the tran-
sistor’s drain. At this instant current
flows through the diode and thus pow-
eris discharged.

The control unit is operated at a con-
stant supply voltage, e.g. +135 V from
conventional  low-frequeney  power
supplies.

Ve
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QUAD SCHMITT TRIGGEH

v!‘-’
FEATURES ﬁ,
@ Schmitt Trigger Action on sach Input with no | CONNECTION DIAGRAM 4
Extsrnal Components {all packages) R
¢ Quad 2-tnput NAND Configuration L=
4 Noise Immunity Greater than 50% Vpp 4A 4B 4Y 3Y 3A 3B f
4 No Limit on Input Riss and Fall Times I N T A T | <
¢ Balanced Output Drive Current Specifications 4 13 12 1 10 9 8
: 5CL40938

DESCRIPTION

The SCL4093B consists of four Schmitt
trigger circuits. Each ‘circuit functions as & 2-
input NAND gate with Schmitt trigger action on
both inputs. The gate switches at different points
for positive- and negative-going signals. The differ-
ence between the positive voltage (Vp) and the
negative voitage (V) is defined as the hysteresis
voltags (Vi4). This device is useful in high-noise

environments and in wave and pulse shapers and

multivibrators.

LOGIC DIAGRAM

1S Do

* All inputs protectad by
Standsrd Protection Network -

1 2 3 4 5 6 7
T 1T T T T T 1
1A 18 1Y 2Y 2A 2B Vss

Add suffix for package:

C 14.pin Cerdip
D 14-pin Ceramic
E  14-pin Epoxy
F  14-pin Fiat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:

DC Supply Voltage - Vpp-Vss 310156 Vd

Operating Temperature Ta. ’

C, D, F, H Device 55 to +125 o€
E Device 4010 +85
BLOCK DIAGRAM
1A——' r e Voo
18 — 2 44

1Y — 2 48
2y - e gy
2A ——‘--L@ 2 3y
28 =% L~ 3A
vss —{* - 38
Y = AB




ViuyLCl unony

8510

. 651d . 4
. R
o 051 0}l Oy efums  r}
A 0021 0} 00F oBuns_ My,
Iorav|00eroz] 000651 [ 000821 o
5;v | 05381 | oeswt | 0oz11 ZHo9 @
8.v [ 0£v0z | 00651 | 06821 ZHOS ® 1y
"
v | ouz | ozet | oger 2109 @
vV ] o202 | 064t | oosy ZHoSs @ W59
v i o | e sy,
V[ 08 | 0 | s5 [D.001 =3 @ W
Buuny 16w | 12 w1 | 955 s10l0wsIng

V06
V0L
vsg

S3INPol Jamod v )ed-y-qqy M3IN

soisusioeIRyY pur sBuey Jofey

“juswdinbe Bupe;d puw ssep
33 4ons suo(so)dde esodind
€% 10inpow esey] e
Jo1sphy; eyy yim uopy
@po[p e0uje ey puw

o ‘ale01wys Aseyuq
{910uel s0) pepuejyg
POIP toeymed)) ® sw sejnpow
Punfudd ujpesn eq Uud ejnpow
000p)1q esuyd ®o.y) 10 eseyd
8j0u)s w0 o) Peldeuuolelu) 8 Uws Aoy “ying
#q o} sejiquesse 1o8dwoo pus sYuisimey uowwos
Buimoyu * (11151} oY) wos) pejejosy LSTL ETETATY
19 31019Apuosjuies ey ‘suUo®nBijuod o1suq Jnoy
vl sepojp-semod esn 3xed-y-Qy jo sepses MYl MLy

uojiduoseq

i
peacidde 9ggg; 310 o
#1v40909 wujwnly
982Uss|p eBudesio efiv g
Ajigedes eBins YOy
UIlUByoew sayduyg ™)
e8uxavd 53q3p Plupueg gy

*B8u1j04 Bujiejos; S, 00S¢ 1

el8;d eseq Peisios) Ajeojoeg
olsjjon Pivpunis g

saunjee

x_aEOn:. pides ‘suljsep )

$3doia3oviioa advanvis

16" ‘12" ‘96 )y
S3lH3s - -

1S4NOBY o]
[euoneusyy

ISR IIYY DNYIZ Souspedus) runsey] - £ Bl
- NOYSNQ 35WNg 3AvM uvNOS

03

£
- S-3 &
-3 -3 33 m
HTt+  NOUINNT ¥3d M
NOHIIQ Y3HII- Z
v Jv054 — 5
= &
-3 2
—
g . m
A E
L ] 2
LA (NI vs390 20) | m
= M/n L0 = I-rriy |
- I ) T — "
y e il
£ HEEEEE &
£
NEPeRBIY) IvD - § Bid
v - INIPHND 31vD SNO3NVINVISNI .
3 13t on =31 ~3 i nnu._uu_ _
1YTT __ ] == o -
ﬁ:: —?&un.& H : M
¥ m.u _..._..L...uzU.Douk.T Il - T IOPP :
Janm | jha mms o o =
3 D) m:v”:. n'wmy.l . = M..nn.m % = m% H 3 = =c& = === TN . m s
>4 /1 N 1. ARt g
AT 2
i ﬁ 2 i{o Z .
- N
3 <
e et = 3
ARG s et Anlu_nl S i /ll.A'.:_ e o m
e AA _1 N Swuo07 ‘AQ1  1P/P PII0s XOC=> 5
N N uJ_ 9.00. '-.uw.o.!fpuvu {Q
sw Q1= n. ~ m - nwm M -t T o m.__v_\-en.-nuﬂ_ M
Sw g = ..F = r ! o'r )
5w 1+ 00y - 0o Bt vt oty )
W |. . = 2 :
) *

88116S V' OVOSL



1910

- N -
SPOYIRI UOWWOD [ S0pOIPp 2 - o]
OpOUS LOWIWIOY) [SPPOIP 2 - r - * +
: epopeibuis - | 3
ssustuisepolp? - Qg
* - ~
“eTRNYY e INHL 1] “= ANyl
suopsinBjjuog ynalg
(o199 sBupey oBujjop eeg) epco efujop - a
*poo Jusung ¢
(®19v 1 voneinByuog ynoig eeg) uojainbyuco ynoyyy - H
odfy ojnpopy - n
8po 23ja0(Q
elqe | uojieunoju; Bupepig
M €820 £9€°0 8iv0 e
M 2410 1220 8520 09 o
MO 1210 9510 ¥81°0 08
S M 1600 340 Y] 021
wew W0y [T 2500 8900 1800 081 .
MHI 0820 09€°0 Yi¥'0 0F
M $910 0120 o a9
[ zio irio 8910 06
. MM 180°0 801°0 8210 Q028
wwt - mwx | szo0 1600 1010 o0
suopipuad | sijun “LOME | 1Y) 98 MY o(Bue uofnpuoy

3818UP UORINPUOS JieIeYp I8 erwIado seprep ueym 2™y eoumysises [wuiey) 10 Juswe sy ey amoys eqn

(og uwg
Buimoyor eyy)
(uopounp Jed) uononpuos Hy

S8lsS 16" ‘1L "ag MH|

0910
e
8} ~1 lpovtoys sppuiwel e ‘eseqolwo THOS | A | oost | oose | oost o0wyas LmIon Sy L
2051-"1| vw 1] [']} ol weLno e ey "as) yeed xepy h
Buppolg
03a3r Yyovzl L d®)
(20)6 (902} woiem smugxoxddy
Punoduioo 8o Peesds e oy moye | Wiy c yed-y-QQv o1 eqang
AEINOY £ 110G 0 poped ¥ J0UT PeRIePes 6q PNOYS Wusiey %013 enbucy
enbiolevg pus pap 1punodiwos bupunowy | N S ojyvd-y-gQy Bupunoyy 4
YASIWeyOf
Posw0.0 puw Yioows ‘Jey eoepns Bugunopy | MM 10 10 10 0583 ‘soumisas pruney | -.Qﬁm
oie19d0 5 Uotun] 109 “awa] M| o | 250 | S0 o533 of oyun| ore
uoiviedo Og ‘einpow seg | oxuwrwv axut| mix | 220 | S82'0 | sZCo |soumsise: prudey et ey {m
Do 051 oy odues unyniedwe) ebug 1
oY 051 olp- onwedwe buguedovogoune T4
suojiealoads [edjueyoBy puR jRULOY]
13, toy) 3
.an:xrcn:oc: 4 x I~ somod aY A oct o'l sl Cop eBuyo premsopIeyy !u>
orsmesEnbs $7100y < 01 *Du§Z - L "V x M,
. . soumisise) edoys
CMxxog> 1> fow | s | 2o | 2es pramo pegrrorontny %
uR|sises edos
e 1" xwron | ow | e | oz | ore pressolpsemasenemen Y
alegon
} . . "
Mixexgzs > | A | veo | veo | oo proses 1o eywnpeny OV
obayoa
xxs s ™ixuxgzon | A | eso | w0 | 120 prousen o soysa oneymay C4n
Po11dduns eBeyoaou 'swo} 0l 1°0~1| Y [ DOELYOZ] 000651 | 006BZ 1 Buisny of Il Wy 1
poyddeas [sweg-1| sy | 08tCs | oczol | ozes
oy =y o] "™Ya w001 [woi=1] sv | osrri | szis | ozie
‘oABm ey epiosnuis|  peyddeos [swegel 8,Y { 05901 | OCSPE | 0BZL)
sOuyoaoN | swor =1 oy | 0CvOZ | 0065 | 06821 Buisn; 20} ] winupreyy Al
poyddos: Tswpg=11 v | oazs | 0zst | ozrs
wows €)= "y o | ™Aoot [swor=1] v | oozt | oost | osci
‘eawm yuyeposnuig [ poydduer lawgg-1| y oitz | ozes | 089y weund slins saniedervou s
o0wyonon [swoi~1] v | 0202 | 0621 | 0091 | ‘Premsojepio-euo ywed wepy ]
v i m | ois | e WeLno preasos Syt ey Y
i o | {z6)00t| (063001 | (re)001 sinjeseduset o5e]) s
OAEM SuTS Y 'wolNpuoo 08l | ¥ [1001)06] (08)0Z | (08155 |  Wwesno premsoj eBeseas ey [
suofiipuo) n!D L6 XYL b2YI {85 MY sJajoweNyg
UoNINPUOY pIEMIOS
01 00Ct 0021 [4)
ol 001t [re 13 [+] ~161
]} 000 008 B0 NS ]
[}) 004 009 ] Y
[+]] 005 (o0 4 o )
yw A A
xew #0e)j0A o500 Yeod o0eyoA essen0s ywed ®po)
oy, snniede.-uou wnwpreus * " | eannedas wnuwpaeus + Y, efeyop . Jequinu sdh]
sBupey obeyop

SNOLLYDLIIDI4S TyaiHL 313

$8110SQ 16 ‘12" ‘96 MY



£91a

weung elmg sariodey-uoN wawpmyy - g 14
$ = NOYENO Nivil 3SNG

) 1 0
__O.“w T 00¢
NOILINNE ¥3d—d
s = 96 i 00§
N N
AN H 00¢
N N,
_F § 006
- [+ ] Y
\\\V/ /
0Iaaviy auua 0wy T N oogt
H0dav3d 327110A O
J. 05t = ft 1num | \
Q3niviNvn 38 10N Avi NOILDNANOD 40 00s1
WHINGD NOLYHNG Nivat ISING SNSH
1136503 NS M dgdy NON Anixyn
00ss
SHISPOIOITYD $907) 18MO} PIRMIOS - b B4
¥ = IN33UND CuvMU04 39vyiAv
06 08 0L 09 05 Or OC OZ Ot O
7 T 0
2.061 =11
NGILOMAE ¥3a "
Fooss on2npLoy mﬁxx i ce
149g LVOHSNRL
* \\u\ \ o¢
T T2/
\\ 1) Sayl O
| | A
| \\\. / s
o 09
87//rarm
7Y, -09 ¢
A LA .06 oe
‘ Wanamsi
4 17 -081 06
VA7V T 1)
01

u_z_:uezw.f_.m weungy -z ar
v - LN3HBND Cuvmy04 30vHIAY
001 06 08 Oz 09 05 Or OC OZ 01 O
T T
P9 .oo,.o% __I— _
Kal L
q gz
N
N /
AN //e.,
L.POLI3g uoNINp <o;/ //_
.
[MEEEANN

(I '
M/% 69°0 = (3a) D-prury
98 1

N

n N n 2 2

ce

06

001

Oit

114

o1

oS

091

¥ - INJYEND QHYMEO0J JAVM INIS JIVH X¥3d

N0 4 JOey AT NONIXVI

M = SSOT ¥IMO0d Qyva

J. = 3uNLydIgn3 ISV 3I8YMOTIY ANAxen

weun) eding sayiodoly-uoN wnwyxepy - g By 4

N = S3SWd INJkand 124D 5vK J0NIeny WOO0T 0 ¥IBNN

001 o1 3
VT TT
NOHINNE y1g_]
96 W

y/

N

AN

N
B

A
.“ l\\.\ r/
00100 1 05  “H]
¢ (9000 ' 09 O
3. 0%t = £1 W /
32803 9ram01I04 Oilday MHNA Qdvy—
HUM Qhy %CUIGNOD 0¥01 OJLvy ANY 4y

SNITINRIYD $307] 10MO PremIo ] - ¢ By
¥ = INJWHND Quvmu03 39wy IAv
o6 or of 114 ot (]

2.051 =1}
NGILINNE 8]d

09

26u0 conu:u:ouu
L]

74

un SHY

. SAB0RTIYS sBulteY U LD - | *Biy
¥ = INJauN) QuvmaOs I9vadAv

ooy
00§
009
[+173
008
006
000t
0011
bozt
00g1
o512}
00S1

ot
oz
of
oy
0%
09

0L

09 oS or of [+14 oL 0
7 06
0810 ‘.-O—m .oa— —
/ t 1 50€ 001
AN
//Z ot
[_/ (+14}
L3ibuo :o__u._ocou|% /L oct
) N
_ |
/%690 = (50) D-ruy~—] 052
Loy

¥ = INJNHND QUVMHOJ 3AYM 3NIS JIve Xv3d

M - SSOT HIMOd 'og-_mao: 3OVH3AY AONXYA

¥

J. = JuNIYY3dNIL 3SYD 318vMOIIY nAnIXYA

29ia
I L e —— 1PRp WS G O € 1IqIng gy orcs-ls
(99 9) S 03 IR EED
{sve) as| (ecg) 9o {zcz) o6 1244 ;nhr D—Mm,-ﬁy Jcn n« L 1) {ze°t) s¢ (oL ) € anNIOV
b o & 4 olflle ¢ &« ¢l

(220} 5 @roaus

(220} S SOo0u

85ci 1S GRS [I1RY]
reZ) S v9 Tov )6 et ({240 X0
T} 65 {9z ;.Nln' Y €13 ;lz' o 00°1) §92 —
{020} & (ozo) ¢ ~ 020) ¢

-

-

& |2

- &

{180}
o<t

w.

4 £

(150}
ot

7
(22 0) S Asaoy ¢

(LT o} 6@ saou ?

(220} <@ 0w 2

{5100}k 0% =° _

[

100)y 0 .._

) ~
C T 8 I s H
£z =12
Lle ~B|E
= : = ;
- - » * A4 -
00 gn 90 * ¢n
(2Tiee Ttct)ed
i ’ o) ro)TeDeaeu 2
(eco)  (9:0) (0 e.z Y el (se0)  (92°0) .S.s.. " '
ot [33 it \ o7 oot T
Z t ' ] - N - . 3
AT 8 . .8
o [[ol@@ldize] s | (o] D@2
] N 1 i 0 (4 L] " N a
v 1 o et Ty e N o r— Ty i
v e Levn !y i) revin eevn !y
! (i (Y 00 ~ To) e ¢ (T of BRG]
[04 %9143 42924
e -1 R p 1]
{soyows) seneww W suosUSWLID Ky
(€10 0}roe :_ . (s10°0)r°0 ..._
3
_...._w.. 2 C m} 1
s |2 3 N
Lle gle
- H - - = -
WO §n oren
(ee tles (2268
tsc0) broles ez weo)  Goroy (reoy "t N RN
ot
+ )
n T 8 v 8
) e Q -~
gz 9 @ d g ® 8
) s eh ' a ' Al I h 8 1] 8
! _ _ Ty ~ s ¥ PR [ T,
1 T 1 N T T 1
] v [l 1 L'Lvm Lvn
N (riTI 08 M GEOX) 1 {r1°C) 00 R GEE)
[63173 - . (849143 .o
It “~aywl %




S9id

weun? 800G eAlIode-UON whwxeyy - G| "Bt
® ~= NOUVHNQ Nivdl 3SWNd

1 [N 10
. T T T 00y
. HCILINNT ¥3d
= ] 42
009
] //
H 008
1
//
P 0001
N
A
N,
co21
BN
N
Q) davds nasA aiivy T1H N oot
[93Ndav Iy JOVLI0A Ok
3. 054 = ) i | 009
QINIVINYI 38 10N AV NOHINGNOD 10 !
[W08INOD) MO YEN] Nivil IS NG SNSY
184N DS LI NON AN 00at

BAITIAPUINYD $307J8M0 PIBMIOS - £ "Brid
¥~ INJ¥UND QYVMHOJS I0vyIAY

0zt 00f 08 09 oOr Q2 oo
*J.068 =1y
ENOIINAE y3d -0
TELAY 74 0z
- ] t Oﬁr
POIIg LONINPUO) \\ S\_
* A7 A or
LY SNy 0S
ol
a4 09
YAV /i VAV s
YA A T o8
AV AL 05 001
v LA T L6 o1l
4.4 T F.on oz
{7 T AL .om ¢
ZI A7 el o
V17 T Ot
o5t
nspepney) sbutsyivenny- 11 64
v = INJYHEND QuYMB04 JDVHIAV
0Zs OOt 0% 09 or oz 4]
" : — 08
=081 o7y 06
N 96
/ //, f_% po 00t
N ,ﬂ/ 7/ o
J A\ 0zy
| pouag vonanpuoy ///z
. N [ ot
B\ ovt
|
/3 LS50 = (20) I-rury oSt
A . - YA v"x_ oot

M - SSOT ¥IMOd JLYIS-NO 3OVH3IAY ANMIXYN

¥ - INJHYND OHVMYOS JAvA JNIS JIVH Wvid

= JuNtvyidni3l 3ISvd 3IBYMOTIY nOMIXYN

J.

e e8NS eAISdL-UON WhuAxeyy - b | “Bi4
N = S35V IN3u5N) 114D I 0Ntany WNOJ 9O HIBAN

001 o )
T TTT T T cor
ONLINAT ¥1d 00
R L A
009
N
/// 0ot
008
NN
NN )
/// ’ 205
—1 000t
N
N 001t
TN 00zt
£ 00100 ' 05 0 41T A dber
$ €0000 ?H 09 © oovt
J. 051 =71 Wi
“I0uNS ONWOTI0 S G gdY NayA ou:u% 00S1
Hiv Gty NOILONOD QYO OJiva ANY LY 0081
SNTLOPEIIYD 1307 1m0 Pramo - 24 Bid
¥ - INJuBND QuvMuOj IovadIAv
08 0. 09 05 Or OC' 0Z OV O
T T T T 0
J.061 = (. o’
NOHINNT ¥3d o1
A ..Z.xm_.
216u0 Lo1NPuo?) | 0z
BAViD Amms
v
—t / —or
w\\\\\_:: Shy 0
v/ 15TARN .
WS et
7 faranat A
021 0g
x \\ \ .Gl
1 06
spepwvy) sbuney juenn) - o 01y
¥ = INJHEND QuvMy0y IDvyIAY
08 0L 09 0S5 Or O OZ 01 O
: oL
.I.Ou—.n~— . 08
.Jm o 06
| 00t
N
A N ot
/V// ozt
3;6uo uoraINpuo) y //
// !
dw _/ ort
M/% (50 = (20) D-ruig—r1 051
L M

091

v = IN3ZHND QuvMHO4 3AVA 2NIS JT7H Av3d

-

= 3uNLvddan3l 3SvD JIBYMOTIY RNrixvn

2.

SQUIAC 10 *1 1 ‘o o

¥910

remn ® o care——— st

BAIEOPUIND 507 MO PIusmsoy - g ‘Bry
. = 3uNIVHIAN3L IN3IBry 318vMOT Y ARiXY
ori

¥ = INIBEND 1NINO TNOL

01 001 08 09 Or 02 Ot sZ1 001 174 oS €. ¢
SS ——=mmwaarire o
J.08t =

//MMN” = e 303303 S [ m
NG ] 390w 3ISvnd 3un1 \ £
N NS S Ui i 28 W
/ /1/] By 05 W..

1

o 74

| A 3
.&1 4:uv¢v 062 ~
N \\ .0zt 3
+ — w
\e../ »\y\ 00¢ \
_J.w/ =$-{osr *

L 00v

EANIEPRIRIBY) 8507 Jemoy pimsogy-g By

3. = 39NIvEIgNIl INIARY avadT e nNroxers v = INJ¥ND 1NGIND T10]

M = SSOY ¥IMOJ OHVMNOS 3OVHIAY NONIXYR

Ovi 02 001 0@ 09 ©O» 0Z Ozt 00+t 08 09 oOr 0z O
0
%MIF/ " w.on_ . o \\
b//?/VAVI L 03193INNOD | P
! ; SN~ ——feo] 3708 3S7Hd 319 7 os
N /U% oG Ny * 2 V%
R -
AN
N

&

4

2
M -~ 5507 ¥3IMOd V101 nNnIXYn

PRI LG ooz
+
) ..e/ ° \\ A.uwmm.v .
=N *
o - 4 081 osz '
N ] | .
: 00f
SNEPOIOBIIYT) 8507 30MOg PremIo ] - £ By
3. = 3uMvyIdndl IN3EBAY 318vM0IY AKXV ¥ = INJZHND QUvMBO4S IDvyalIAY
oﬂ_’of 001 09 03 Or 0OZ o0 [+ 09 Or 274 o] m
.ﬁ _ 3.051 = 1 ° .mn
. /7//’ —z——1—1-NOUINNF 43 A >
// M/x 0y T98 M \\ 2
J ™~ / Y oz
//W/ < 4 a
TN 4 o
NN v o §
N I A M
\\ / (uss o
7 061 09 '
) g
o
Q [ g
% .9
y v
] .
M Z

8



191a

weun) 680G eAunedey-uON WAWIXEY - ¥Z 014
$ — NOuUYYNA Nivydl 3SINd

0091
008+
0002

i 1 10
L _ LIRS
Hal NOWINAP aun
LR e
ML TS
//.i
MNIN
N /./
R
N
g < N AN
Q¥edvis assa 03 TLH] N
QNladvid JIvLI0A ON
. 05t » £1 T | V
"QINvIN 38 10N Avrr NOILINGHQ) 0.
NO¥INOD NOMYBAQ Nivyy 3SWa SNSaIA
(N JbuNd I0uNS JALI43H NON nfllruxyn

SFPOPVITYY) 207 MO PremIO - 22 ‘Ot 4
¥~ LN3YHN) Oyvmy04 IDvHIAY

0022

0St SZ1 00t S¢ 05 52 O
L 71°
2.06t = 1
?o:uz:ﬁmuunll.' oz
16
| N/ 0
1 . 14
O34 UOIINPYVOT) \\\\\
¢ \\ N::A. Sny| 09
Ay % .
AL =5
N.NN [=.06 oot
. 021
\ - = .081—— 02t
JiTAk.
1 Oort
nispeey) sbupsy luenny - 02 814
¥~ INJNNND Quvma04 IDvHIAY
oSt BZt 00t S 0§ 62 1]
T (]
20 O o7 _
| Jm ) 06
/ / ﬂ \ -
AN /// / [s]8
/// N e
-PO1I3g UOIINPUO; // oc1
[ ]
Ori
WM J
M/ vr0 = (2Q) I-ruly— ] 0S¢
s LMY
L . . 091

M = S50 ¥IMOd GHYANO0 JOVHIAY RANIXYH

- 33NIYY3dn3L 3SYD 318YMOTIV nnnixvn

.

¥ = IN3YHND JIVIS~NO JAVM INIS JI¥H dv3d

"=

wewung elung eajyiedey-uoN wnwixey - £2 014

$3SWNg HJwind 1A SWH I0NUAY MNOT 10 YI0NN

001 o 3
TTT T 1 oor
NOILONNT ¥3d
S 1641 gog
R
// 008
W
4
s 000!
N
NN
VA
0021
\\\V/
8% /
AP oort
¢ 00100 IH m. o J/
®(9Q00 n 02 O
3. 081 = 0 Wi T\ 009t
“305NS INMOTI04 OTVgaY NUBA ou:x/
HIM ONY NOKICNOD QY01 GJivy ANY LY

BNIUOR0EINYD 3307 1m0 PIeIOd - 127014
¥ = LNI¥¥ND O¥vMH0S I9VHEIAY
00t 06 08 0z 09 05 Ov O 0OZ Ol

0

| 2ot =1
NOIONAF 3d

P/

4 i 46

1N SNy

- DjspeRR ey sOupeyy _:-:.30 -6 Big

¥ = INJYH0D QuYm¥04 IOvY3AY

00t 06 08 Oz 09 05 Or O OZ Ot O
ol 1]
T 8 Of
V,/ r, %
/M//
| 3buo :o__uzv.v// /
ERYANRANY
__s\x yo'0 = (D0) uﬁv
i1 1 L L ..—-m.v‘ﬂ_

0081

0

214

ov

09

08

001

114}

og

06

ot
ozt
ot
o143

oSt

¥ - IN38HND 31YIS-NO 3AVAM 3INIS JIvH ¥¥id

M = SSO7 ¥3amod OWHOJ JOVMIAY ANNIXYr

~ IWNLVHE34N3L 3SYD I1BvMOTIY nNmixvn

2.

7

291ad

CAt A A brae dmmen ey oy

J. = 3uN1vi3dndl IN3Bry 3NBYMOVIV NArIXwA
or1 /0z1 001 08 09 Oy

2.

£

ENIHODVITYY) 8307 J0M0d PramIO gy Big

¥ = IN3¥¥ND 1NdINO W01

= 3uNive3dndL INJIBAY 318vA0 IV HNnxn

ENRISITYD 0307 50m0 4 Preasod - £} B4

¥ = IN3HY¥ND INdINO W10}

0Z 00Z S£1 OSt G21 00t G2 OS5 SZ ©
ﬁjl T T T 7 o
N —— R e 2.051 = 11 A
// [ ——) LT [~ OUPUUZZOU \ 05
//V/LVI} //uuoo_ca 3S¥Hd 13uML /] 001
Y Ny 4
// ~ 4 [
NN L/ g ooz
N 1,4
.Qv\‘v (17%) 005
‘o 0%
* 4 05
A — ] 0OY
—X

_ _ _ —1 06»
00s

Ovi 0Z1 001 09 03 Or OZ 09t Ovt OZI1 001 0a 09 Or O O
A\
%l "2.081 =1 | °
l [ — - -
D/Y/V . Pt @i Ao
] [ =L¢ | 300w8 3SvHd Jionis
N : L2 R VA Y I ] 001
AN Iy x P
NN NG P% 1%
NS 7 - 002
o IN A
AN 7 [~ (195y) 05z
<) A /] -081
* o {aus) 00¢
\ \ .09t
2 0s¢
[N
00y
SIMEPOPEITYD) 8507 J0M0d preao 4 - g | Tid
. ~ 3uNivHIdnIL INIBRY 3IBYMOTIY RNRIXYN ¥ = INJYNND QY¥ME04 3DVHIAY
Ovi OZt 001 08 09 Or OZ O OOt 08 03 oOr 02 O
T 0
S “/x o, _ —
S Je [ [
— NOUOINNI ¥3d (i14
//// Y- Eryre \\\
N
NS 2 o
‘V \
& A ) ®
. 50 .\ .081
7 *
004
A ozt

M = SSOT ¥IMOd V101 NNnIXYR

M = SSOT Y3IM0d VIOL RANIXYR

A = SS07T ¥3MOd GUVAMY0J 3DVHIAY MNRIXYN

.



- - 6910

SNISPOPAWYD DPZ sourpedu| susieyy - 10
$ = NOHYYNO 350G AvA JuvnDS

23 13 ] -3 - -3 - ¥
T-n M
1 ™
4 \\ m.
Al 1zl &
n
H
OILINNF ¥ \mr.. £
P > m
P 7 z
.\\\\\ o -
L7~ 2
Y\ g 16 Wl %
ettt A YRl T
(B © 9G Wyt n
= it g
1 “ X
H1 1
sems (4 ; 031t M
onspeptieyg dosq e0wyop pramog - o¢ 04
A = 39viI0A QuvmHOd SNOINVLINYLSNI ol
L 9 S 4 £ 4 i 0
TTITTTT] A
(T~ 2.62 = (L 16" wurg z
4 J. 0G4 = 1 16 MU z
¥ S
ES e
ml [+s T 7]
s
1] mw
i 4 x
NOILINAP §3d %
— o
e (=)
000 ¢
u 2
E
f - z
—
]
-
= 00004
sNsuepe Iy doiqg e0eyoA premsog - 62 ._.x.._ spepeey) doiq 98uijoA premiog - g2 814
A = 30vLT0A QuvM304 SNOINYINYISNI A = J9VI0A QUVMEQY SNOINVLINYLISNI
? S v < .t oo _ ¢ 9 S v € T 1+ 0
% z . §
LIS R S N | 9 TTTTTI] T1°
S N 2 N R VAT z .67 = L 96 Wy -
L 0GE = F1 TLOWEL I 2 3. 061 = 1 95Nl ]
T _.M \ll
1 o ]
— < f
00y w 001
/ 3 /
LLINNC 43d 7 b}
yi 3 pi
3 NOILONNC ¥3d
o
e o ==
= 0001 S 0001
1 2 L
™
- z |
ES
)
> =
0000} e 00004

¥ = LN3YEND GYYMHOJ SNOINVINVISNI

selee ottt ooty

89

\a

J. = 3uNLyy3dndl INJIBnY 3WEvmGTiv nOraxn

SRSPOCIIYD) 8907 JOMO pramsoy - 12 g

¥ - IN3J®BEN) 103100 10L

Ori OZL 00t O 09 Or OZ OSZ ©00Z OSI 00% O o
T 1 T T T
S =l | 2.061 = 1 A
//IW//[% 03133n800 p AN
AN e~ 2§ 773908 ISvHd I3uHL P d 00t
N 2T Y o5t
NN -~ "2 pd oz
/ // ey 74 1,14
y,
wu AN /-J// (100 MMM
7,
»V A D pd 024 oo
) S A _
N 3 i
2, fo3—A 3-— 005
N titr—
%S 11 (7%
009

J. - 3uNivy3dnls INIBAY JIBYMOTIY NArIXYA

SNISHOPIIIYD) 8307 MMOJ PremIO - 92 O
v = IN2YYND 1NdLINO WwiOL

.

0
0¢
001
ot
00z
05T
00¢

Ovi OZL 00I 08 09 Qv OZ 00Z0B10910»10Z100i OF 09 Or OZ O
—] T 1 T T 1
~ Av.'/ .Ilrr .06t = 1y Pa
AA///// hiGl Q3LIINNOD
Ny — o/% ¢,1-390148 3ISvHd oM
X // o “16W & 2 \\
/ I~ Y .
/I J\ﬂ \\.\ mu.l
o N /_/ 4 1
~ Y (129y)
e..v ‘ 7 “./ .081
. »
wf/ k\ /A.m%v
¢¢/

3.~ 38NIVHIANIL INIBAY 31BYMOTIY FONiXVYY

EUSUSDRIBYD 30 JOMO 4 PTEMIOL - 6T “Biy
¥ - INIBYND Quvmy0s I9vH3AY

Ovi OZv 00t OB ©09 Or OZ Ori OZL 001 OB 09 Oor O 0
N e A
//// o NOUONAF 43d \
/V/ 3 16" %Y
NN A
// N /
N RSN p
Ve \ (v
.«ﬂ/ .08
.¢4 L

il

=

VZ
0 P
N

0

(=)
~

o
-

Q
o

o
L)

o
e

143

Ovi

M - SSOT Y3MOd V10! FnmixvIe

M = SS0T ¥3IMOd WIOL NNRIXYR

A = SSOT Y3IMOd CYYMUOJI IDVHIAY NNMIXYA




g-gp.2! utfeling L6la A
‘youms gy sy ()
%o 524 o1 oy~ f
Jo S2L 01 Oy 9Us)
A 0021 01 0¥ abuey My
sl Lest[9eet] 958 | voE | L4t Vol
s [2sr]osa] zee | oec [ 291 | HOO ©
e A ERE M ECCER
v {o|orst ot | 068 | s29 | miog o ™Y
¥[8z |99t {otei [ ose | s65 | Hos @ Y
v [ooz [ s [ zes | 60 | s5s ()0
Je58 O
v | os oz ss | oo | sz | (vl
el R T e I e

V06
V0. - VSS

solsuelorIey) pue sBuley sofep

*81|N2I1d |011ucd peeds Jojow pus einjwied
cwe} puw ‘n)inosd Bupyly ‘sejjddns semod pejey
-nBe) eBujjoa YOy se yons suojwajdde ebvjjoa
4By esodind (sseuel o) pepusiu eiv sejnpouws
esey ] ‘91eij0sju0a QY 40 salppq eseyd eesy) so
esuyd e|0uts wio} 0} pejdeuucdselu) 8q s Aey)
‘HinG 0q o} se||quesss 120dwod pus Blu|sIvey
Uowwos Buimolis ‘esuq jsjew ey} wosj pejeios|
Allwajnoeje esv tdiys sojonpuadjwes ey “suay
-nBjju0d Nd112 6 K1epiwa ® uj 1018 AYy) pue sap
-1p 1emod esn sxud-y-qQyv jo sejies My esey)

uopduaseqg

peacidde 9668 3 1N N

s83uvsip e0udeesd ebiv ¢

U019 B1jU0d N34 10 eD[0YD epIA u

. Alt1qedud eB0ins By ™
#0UL|UEAUOS Bujsm Joy sjBUIWIe] epoyled L) xny. u
Aiquiesse pidus ‘subjsep [92jusyoews peyidwis
eBuyoud 93Q3(r pivpunis g

sBu1j0n Bupisjos S gose

019|d e3uq pejuios; Kjjvoijoei] N

seineeo
VOb - VG2
HOLSIHAHL /HOLSIHAHL
$3npoly Jamod wjad-v-qay Pu® 30010 /HOLSIHAHL

16" ‘LL° ‘9G" ‘I ‘9g M|

S3I43s

JoYIOoH et
leuoR eS|

8610

SAis1I010%IwY ) dosq 00w oA prrmso ] - 95 Bt
A = IOVI0A O8VMHO4 SNOINVINVISNI

13

EASLHOPRIBYY 05N Mg $507 Asbu3] premso wnusxey - oS Ty
$ = NOMYMNO 3SINd Jhvk JuvnOS

o t-3 T-31 - =31
[k 1}
-
Zo¥d
e y_
\\rﬂun\-\ z-3i
O,
”. .
i g
oZet
g kxxm\ﬁk\ﬂm EE e e e 1431
e ]
| Jnn..x\\n.\'\ “11..:;_.““
e 90 Yo
e ——1
i it 1= on

SNEUOPRINYD dos] 00BOAPIIMIOS - 16 B -
A = 3DvIN0A O¥vMyOs SNOINVINVISHI

£ STt s 1 Soo &
ol 7"
[ 3.ST = 3 "6 xur yi =)
F—2: §21 = 1L 167 M~ -3
iy .7 Sutintn o
— g
a 00 =
/4 g
/4
[———NOUIN"_ Y3~ w
= o
<
0001 3
1
>

00001

* I
SISURRIITYY dos) 808 YOA Pramod - 65 Bid
A = 3DvIT0A CyvMB0S SNOINVLINYLISNE

B/ = D-MN2 JONYOIANHIVRYINY lNBISNVHi

0t

8

¥ = INJYMND QUVMYOS SNOINVINVISNI

T z 3 | O St £ sz z €1 1 ¢
v [ P z [ 1] \
2.5 =1 v~ < [ o5z =1 s vonnd |
F—D. GZt = f§ “i4TH ./\/\ M U.. G2y = 11 ..aﬂa.v.&_lﬁ\
Wi g 171
717 2 i
y A le) I 1
4 ) y 4
I~ 3 o
NOIONTF B3a] - J oo 3 NOWONY 834
[ =4
i g /i
V. E y/4
/A Z /]
pd ) .4
> P
7 == =
= 0001 ]

g




6610 H 8610

‘ AV, AY, AY, Av, B
‘08S 21-18.101H1 91 06S PPV 9P 0101dui00 0} “SHAGOGS ~ /AP Yim ergEReAY (5) ° peexozs>Mun ) M i>Maaxglol(e)

f(FTN) x4 VM 5 OO, o semod eBuieay (2) Ny x 1 = % buiisop ud (1)
o3a3r YY0r2-OL ‘ *fsesv) - ; 3
- %o % ‘Ag ~Addnsepous'Dysz-‘1| Y | 00Y | OOF oor ooy | oor WL Bunpye Xeyy (]
8 ort Whemsrwixoiddy W ._H.o.u usdo ois0 Yn._-z:_ﬂ. vw| ooz | ooz | ooz | ooz | ooz wema Buproy vy M
PUnoduscs & 10 38 o 23 moye A o] W 3 ¥ed-y-av o1 qing A9 - Addns epovs 0.5z - L -
10poped s ey pexpess aq pinoys enhucy wy s yuisiwey i yed-y-Qay -:e.n&-.-amdv._ . L0
@ puepep punoduco Sugunoury woiFenbia)Bupunoy o uwoos = +*hx e ey | o5t | osy | oss | osi | ost U0 peumy o o%) 0
(enpows sed) peswest X RusIney O eseD MO, tpowan D5z "1 S5 anmedesvou XEp  IppD
PuT Yjoows ‘jejj eoepns Bujjunoyy M o . eounis|se Buuey) wey Ty LoONpUoo. 094 ..><r_~un:... A §58 | SSLt ovh | SIL | oos 00wyoA pramo) -“\v
) sesaof o.52="1 “laxMploa J o5 | ssu | ove | szt | ogs | oemswoxeedamy  Sn
uonuseda "'q ‘snpow st MY Sri0 | S61°0 | 0520 | 0oeo | oovo vopun| ..83._:.. (v) wanybit ow | soz | ovz | e | ery | 1e (2) soummsas sdops
puoy e ey ™y wow 'y "y (Dwsoiman| ow | o2z | ez | ooe | wso | vzt | smsvopemaey Y
% . sZiolor. - ebuws -wdwej edwsors ™) A .w. pasuOH] A § fop | Leo | sep 3 74 @) sBwyon on
a 28010y - s0uul ainusedusey owl- 4 (cheammoi] A | 820 | 010 | 1670 | 080 | 160 | poysexgpenmaxeyy O,
Sunwsedouogouny  f) Peuddus; eBuyon ou ‘swgy o1 401 [s4W] 165t | oect| ose | vee [.oa {1) Busnyopin) T a0
suogiipuog lsyun Szm__ :zm__ S.zm__ :.xm_—m«.xm_ siejswsg peuddues ebeyorculewcg-) svu | €61 | st | ov'e | cov | vett

*0s52= 1| swotel] sy 0oz | Vv | sol | 2y | 842
peyddeasfewcg-1| s, v | 2201 | 09 | o5 | eez | 51
\ ™Y w004 | swpr~t LN SZIi| 006 ] S00 | 852 | 528

suofBa)j10eds |BoUBYISH PUB [BUWIOY]

oo wvedo ot [ 1 T 1 wos | oos | oos | @ vven s wufg oy | poyddees fewg g1 sy 25| o521 | 29 | oct | 2ot
M35 190 01 meuy ‘0,521 = 11 o9 Jo 8193 woID XV 1p/Ap oBeyoron | swoi-lf mwi | 165t | oaEs | os'e | 1€ | 40 Busnjojl Xy 4l
ol =1 pevor - =< ve_.&..:aéo,wc sweg-i| v | 0012 | over | o2st | ses | ose
A | 00SC) 005€ | 00SE | 00S€ | 00SE | ebuyoa uouspom Sy ™A ‘Du52-"1[swoi-{ v | 0002 | oser [ osei | ors | ooe
[rUiLIl Y "0swq 0} 4o ‘24 05 ~ ! poyddues [sweg-1] v | ozst | ozrs | osit | osz | szs
iinosp uodo o8 “guszi <1l ve| s ] s | & | s ‘e R, MY, g - ooy =Ty wor | ™®as00) [ swoi-l| v | oost | oors | 0ois | s12 | oos weuropramicyo M4
weuno ebuxve sieje-yo LB NS ¥ s | peuddssijowpgei] v | oz | ozt | oser | 068 | s20 | emsuoenmedesruou s
Puv ote4e1 yoed ey ! sOwyoron|swoi~l| v | sozb | soes | oier | ose | ces sploew ywed ey P,
Bupyooid =R o~ e gy sy
1|ﬂu.l © ..TBI. v iooz|ssi| zzi| ea |sss WL apERU0,
SIVH snonuuca ‘xepy PO,
nwa (sopox) we Lo premsoy
v.__&-.o.mwﬂ_u». vi|oo [oo ! oo.| o0 | o0 nm”t:_o_w_ﬁ_.,;h-.” s, o8-t v | o6 | o2 | ss | o | s sfusaasumupcey WV
o ‘envmouis yoy vownpuco.ogl | v | o8 | oz | ss | or | sz (Lormuluyy) psesans
poude " apeinl L ezo | sz0 | szo |.szo-] szo | | ‘Comioswmimn sonevo sbuen iy W7
‘DSz =F1L ) ) oluyoneiud wepy 9%
premizne | ozt v | o | o0 | o5 | o | o5 | ¢ suonipuod Isuun 164! 120U | 85341 | 1y (s usjeurrey
A9 ~Kddns epouy o.muu..”» wul 028 1ozt | oot | ooy | ook " 10004101 peanbes uopINpUOY elels-up
oor-tlvw| oz | o weuno ejed xupyy A9 -
pecyisapsises o.mw_..m A m.w Mw “mw me M.m_« —— 2 s pa s .
= st 0001 001 0001 0l
A8 =Addns epouy S22 L} A | 2 | s 52 X 2 460041 0) pesnbes o P : 000 08 po .
oor=ulalor |ov [ov | ov | o souponoisd ey 1% 51 008 0oL . 008 80 |1 FLos Fav oz
Afor fot [ ot | o | oo | sbuyan eie0 5 00v 005 o0¥ "
- i .__omwlouyved ey MOp. Vo A A A -
v | oe ot | sz SZ | §2 | tueumeedyeed .529 "o D521  Uroio uedo ejsl | e0u)oA esieAs) yued | eBujon esisansxeed |  epog
M| oe | oc ST x4 52 |1emod a9l oBosann xapy M0y VO LeBulion #191s- 0 yued sAnedes-uou sAnedes 8pco sBw0N Jequnu edA|
ml 2 ot o ot somod 0190 ywed ‘xepy Oy ™) leanneder xew * ™9 | wnupew * ne wowpxww * M,
SUORIPUOD (KA 116 WU |12 MUY 85 kI LUl | 92Ny sejeurerny . " sBujey ebeljoA
DupebbyL : ) SNOILYOI4193ds TvoIdL 9313

$818S 16 1L 98" "1y ‘gz v




iucy

-

1Zo 92

18 24-281541 : ‘Bre

Zeorte
LoV L
1S o195
Zr o |y

:o8uwyd bﬂv&- o]

‘spoyies Arayxnm ou yipn e(qujeAy

1A 00S 1p/Ap = souieg o
81/A 0003 19/AP = 0BS 9P Ip[ap
(eiquy 20unwy eBujjop se5) 0poo eBuyop, -
oo BUnRI UGNy -
(stqe 1, vonwnByuog YLD eeg) epod ynosy -

Kiopw) pejuog — p ”,
"Auo 1senbes uo eiqujeay (v) ity ¢ ot
1]
%19 ﬁuw. [EX4] [ENE] numﬁx INLD [4: K4 WD 29 Ix» %19
* - - - * - -
* - * * . 3 *
v . ™ . - . W ) W/ ik
NOyt My g Hxu ANyl T dxm
e|qe | suopuinBijuoco |ndli)
o e|qey uopswioju} Bupepin
3 -
[ YY) WW §'E 0] € 3reqanq gy 011§
{99 v} C 1t , [CRE
Seo) o[ Uccdoa [ (22 e [ETY %e [T e Mecn es [T (02 DI .ﬁh&
P ¢ ¢ @ ||l o &« &gk
(220) § 5 Grmeus {220) € e sa0u
{
4C1-1§ =15 ) £o01-1
CRIGT (821) G7¢C - ZT) 0°C
(zcIT 6 CLD RN W Brze rl CODEY —
(0z0) ¢ {0z0) s (0z°0) §
slc gl= gz
- - LES | 9 B BE | | Bk
7
(22°0) s's @30y ¢ (zz0) nin\e 304 2 (zz0) n.n\& S0y 7

suojsuswiq sseqsng

Seuss L6 ‘WL '95 ‘I ‘'ge Y|

|

0020

*1qe | suofiEnBYIUOD J0Ul) Bee “SUORIEULCO seuTuLe Jo L)

™mot

b oesdly A pue L,

‘oL. Wi peyiddns miud 2

sedds N, U L, ',

H, Wi peyddns Jped |

!

e

(s Lrejeungnt 14 SUOITUSURD Y

Tnnydi Anviusny  Qls

WNINEIL YD C M0VIA

!

(uolocl
19 11) 0o

{

A—

(£40°0)0°0% oo

%1 0)
'

{¢o 0)

~{eIN I
r..l

oot .
1

T-

[

. ~~
80" &n

(r00)C s @ #vomn

e ol ¥ [

B 1% 13

(3133

(3¢°0)

(9c0) (to0}

(rz0)repemou

w» o
=] = o ..
Q. _:.m \ viwn! ..lﬂl
"r [ONeK:. ] ] (Ta)e
spoyies Liejixne ou yim 1 ! T )ee !
sodly 4220’ 15" T2 "TO-NYI () =i
(0o ssm10unws 1y suCISUSLIP [y ¢
{¢10) :.ooo. :uns .2.6_ .n-o%v
A »”
(510 0)» O+ =+ A 3 (610 0)r 0o 3 . <
{ ] _ | —— 1 _

- t
CE 4 = B 2

2 El: ¥ gls

¥ 3 T s

il
1

_II-

- ~~
8 90 cn

(r00)2 4 @ *1om

(a9 0) (ve0)

{zet)en

{92°0) (ze0)

(vLO)Z DD amnn g

o .,__‘/ CRIS

{(v30) s @ Mon

T fev o) (2'0)

(2e't)ew

{920} (z970)

(rrc}ToPesea e

3

IEs| 2

sl 3

ety s
W te
0~
eiqe seuinng
MY| sco [~41] 1%+ (3% 800 250 £ Zo Fiy] 1o 8SHU
MN| eco £20 rio 000 00 Sro 820 810 (1Y) 900 (12 1]
MmN e Zo rio- [ 1%1] S00 3 40 o 10 €40 W00 SN
M| oo [1%3] 000 800 | sco0 @70 [ 1% 143] 800 00 Yot ]
M| ozo €0 800 200 200 20 70 800 900 o0 1l
«£OC 09 «06 HZ}) D91 «OC 09 08 ) L81

swn UOPNPUCD SATM ooy UO[PNPUCS SATA [IBY SUIS seireg

%gggtﬁvin_-gggggssgt

g wa

JSUBOL 87 BMOyS MG Duymoyoj aiq))
(uopounp sed) uopanpuod HY

Lol THY. Vo SR LR IR

Srmme 4y

LR PR TINTIYY




€020

3. = JuNyydgndt INJIBAY 3187WOTIY ADMIXTA

Ort OZt 00+ 12 09 Or O O 09 05 Or U O Ci 0
- X M T T T
J.6%1 =y W, b
- =t Q31I3INNOD
|
Nl T 100t ome gl
/ /1 T~ SR -7 TN Y \
/ ~ /.T./l“m. .\
NN N
//r/ N N L \\
hJ
v.&. // ///7\Jm/ \P,:uumy
A .0L
A h -, \A
A 2 .
: 1. )
NENE =
[*r 19
SNISLAIOBINYY) 8907 JaMO 01913-U0) - § ‘D1
. = 3¥NLYYIanIL INIEAY 3IGvaA0TTY ARy v = INJEEND 1NciNO WIOL
Ort OZy 001 09 09 Oy OZ 09 0 Or of oz ot .Q
T S LY
BTAN Y
——
NN Ny I 03123NN0D 7
fﬂﬂ . [./””.V...N 3508 ISvHd 319NIS
N N T2 EIRTTENA
/A.v/ U A M o S S DO LA
R ] \\\
a
r/ ..\..m/ \\\
2
..W ANERN 4
NN N
q\a/ r _! 4 \N .08
. LA \ (3ug) ™[
BN\ S8 P
[ A=A
" SISLOPWINYD) 3307 18mO4 01812 UQ - L Big
. = JYNIVEIANIL INIBAY 3187w01 v ANMen 7 - [NINNND 1NgINO Srid 17101
Ov._l 0Zt 00r 08 09 Ov 02 09 ns 0r uc (424 L] 0
S L L LI L L]
N G2y = Lo I
N V/%A/HHVV ~~ 1I0Q0M ¥ds | |
9T ny! P d
NIRRT "\ ZA |
ﬂr/!ﬂ/.fl/(} s \\ \
7/ S Z/ 4\1« \\\\ \\\\
L4
A S
XN N 7 TAALS o
V | - 09 —1-316uo Lo INPLODY-
\/ \ -~ ~"
.&1 + /~1".08
. N7 R on
| N A\‘ \\ ~.084
— Df .I\Q \
[ NI N _ _

SAHISUSIORIBYD £SO 30M0d e1R1s-U0) - § B
¥ - INJYEND 1Nat

ng 17101

05

001

0%t

002

[+1=4

s

oSt

052

974

ov

oy]

M - S50 ¥IMOd 101 NONIXYN

M =SSO ¥3M0d 102 nOnXvA

M - SSOY H3MOd 3VIS-NO Wi0L nOnixyn

seuasg 16

1L '95 Ly '92 Yl

T

202a

weung 08inG OANIOdeY-UON Wwnwixey - § &3
S - NONVHNQ nvyl JSING

] 1 10
T T T T ooz
NOHINNI & 3d—]
S G2 Ath— 0G2
-
= —
e > occ
—
~ // 1,9
N N
AN AV 00r
=N
oSy
AN
03ldavds newr 031veedi4] A 008
03dovdy 39¢10A 0411
3. 8Zu = f1 dYapra |
QN Evivn 36 10N aver NOUDNONOD 50— 06C
041NQT NOIYaT vl 35 Wig SNSa )
INIseN) I0unG rain 3uds HOU DG svA |

BHIEPOPRINYD 507 s38mOd e18is-uQ -y ‘Diy
¥ - IN3¥8ND 31v1S-NO 30valav
or 6C Of GZ 0Z St O+ § O

3.6% = 11 77°
NOILINNE #3d S

‘9z Wy — o

1

L

| PO3g vONINBUOT

- St
mill ey 7
.\; \ ..\._:: Sry Mm
A7 %
B3 4/ 0
Py 7\u/\[ /.,mw wm
VAW/VE W 2N s
7 \ 717 7 30 49
09

sonspep IRy sbuley iueun) - 2 B4
v - IN3uuND 31viS-NO 3DvyiAv
Sr Or 6f O SZ O St Ot G ©

J.o oeil —- Ot
| . ._i__t ¢
S A

NI { o

N V/, A

S6

001
S0
Ot
St
(+74}
Szt
oft

POug :o:u:vcwu
=iy

“ L4
/¥ 80 = (30) D-rwy
bwnv_&_

1 1 1 r

M~ SSOT ¥IMOd AUYIS-ND 3DvyIAY nnixyn ¥ - ININHND JLYIS~NO JAvM INIS JIVH Mvid

= 3y¥NLvY3gndl ISYD IIGYMONIY nNmiyen

J.

Wwewnd s8:ng sanedey-uoN whusey - G B

N = S350 INJGEN) 1130 S J0UNe 0D 0 ¥

001 01 s
TTT 17 ooz
NOILINNC Y3d-]
T9% nu{ oz
-
/.V
AN o0¢
W
05¢
NN
N
/ 00y
L.‘/
= oSy
41 L1
Ls 00100 11 03 -HpH+1 A\N
£ (9090 n 05 © \
3. 60 = f1 Y M 00
“300NS ON01Rs 03 agr Adas QLY
prave One NOiAND) OvOY 0Jivl Aby iv

056

LqSPAPIRYD -uoa. Ruod eRS-UO - £ mﬁ
¥ = IN338ND 1viS-NO 30vuiav

of 114 o St 01 S 0
(o5t =f | ] o
_:O:UZE. ¥3d — S
. 9Ty o
#1Bud LOINPUOY 7
— 1 < St
1 C P74 o
i W 7.74V4 o
LA i sna o6
AV
\w\: " 4y
L. 0
- I 00 o
vave AL -0 v
=.021 0
I~+ .om
&' \ _ se
09

PRy sbunsy weund - | By
¥ = IN3Jg¥ND J1vIS-NO I0vylar
of (44 174 (4} ot 4 [+]
ot
o JIT 1]
.0zt 1 _
. P.mo - 08
L
N N\
NN

N

l.

Fsibue voidnpucs

G NN

EEEEAN
»/% 80 = (20) D-ruiy
A

.
Z

| S W T W

¥ ~ INJY¥ND 31VIS-NO 3AYM INIS JIvH ¥v3d-

M = SSOT ¥IMOJ 3LYIS-NO JOVU3IAY ANMXVYe

J. = 3uNIYY3dNIL 3SVI 3IBYMOTIY MNmIxv

carine v/t Yt s e

e TNt




- .

SNSLOREIIYD 3507 ooy o1ms-uQ) - g, By
3. = JWNL7u3eAL INSENT 3 3301 Afvaxn

Or1 G2t QO 36 9 Or 0 011001 06 03 20 69 ¢S

T

J.50. s 1y

T T T 20

7 = 1R300 1NN 19.Cy

CroeHg o o

Q322035

.;ll _ (S IRLIRY

3CC18 357hg Jler:_ |

e e N.\..“...fl}g_
TR
——- .n.lqlfw\'.: ust

L
T <{(129y) 002
4 .02t
~ 0s2
=
- Lt Jpee

SNSHIRIY] 5507 10m0 Q18i9-U0 - ¢ Oy
J. = 3¥fuvylondy INISAY 3360V ANMIXT

Ori 021 COL C® C9 oOr 02 05 08 0L 09 0S5 Oe

¥ - 1N3usnd INGING 101

o€ 02 01 ‘0.

ﬁl T T r——1T— 0
| J.621 =1y o
A/ 03123MN0D L
N ~350.58 3S7Hg J1NIS \\ o
Ly Ag 2 -
A oo-‘..
Vi B .
\\\ 051
A T—i(1223)
091
\ﬂ%/ﬁcsc 00z
.08 '
p/a o
\ 052
g =
. . 00¢
* SNISIRVINYD) $507) 10m0g NNS-UY-g) By
J. = uNLv¥3dndy INIBay 620Ny Anraxan 7 = 1H3¥uND INdINO Sey 17101
Ort 02t 001 08 29 oOr 0Z 05 08 o 09 05 0» OC 0Z 01 ©
ﬁHuMMWm T [ L°
~ §Zt = () 1%
e 300N u3d

0z

AN AN Y
N

Uy >~
par o

/
NN RS
N IS

- or
6u0 uoINPUOY | oS

. —i 09

° 1 0¢

— 08

06

001

ot

[+14]

M = SSO1 ¥3m0g i nntruxvn

M = S507 ¥3mM0d 0L nNrIXvn

M - SSOT H3MOd 31v1S-NO VIO NAMXYA

Seueg 16 1495 "Iy ‘92" MYl

e T R — -

AN

y0ca

wennD e0ing eA10d0Y-UON twawXeyy - [18 - F]

$ = NOUvy™Q Nivyt 2SWNg

1o

TT T 17 osC
NOUINNAT 43a

Up v ] 00y

/

03 ladvdy 30v) 10~
QIitviNiwn 30 10N

03 adv3y rbss 0ive [

J. €21 = ) Waua T /
AvA HDIEDNON0D 30

[OUIN0) MO vaNC Nivdl 3STNg SNEaY —] 068
INJaHND IDaN1S 3710 dgde DN Iire YA

s 00¢

o [N

11
=

[aX]

/ 0S¢

00

036
Es|iae Ry $307 10mod #1RIS-UD - | ‘B4
¥ = INJYUND 31vLS-NO 3DvedAv
0t 03 05 O OF 02 O o]

0
\§ T T
J2.6Z1 =1y
NOUINNT ¥3g
LT 74 ot
PoLRg LOIINPUO)
.
_ _ \\\\ 1 snyl g,
\\ -0f
y .09 8
-06
Pa -0z
w\ = /Nﬂl.oa— 09
4 \ ﬂo 001
AIEpeRIEy) sBuney lend - |y By
Y~ IN3YHND 31v1S-NO 30vyiAv
0z 09 05 Or OF OZ O1L O
T T 09
20 AR
- .07
.08 0¢
{ a9
/ / 0g
SN
poLag co..u:ncou/ \
. N\ /
[ _ - A\ ot

#/% 90 = (30) D-ruly

“1e g
1

- INJYYND 3IVIS-NO 'v# INIS JIVH »v)d

9. = JWNIVEIANIL ISV 3IBYMOIIV NARIXYR

M =~ SSOT ¥IMOJ 3I¥LIS-NO JOVHIAY mnroxen

weun 88:ng sAtnedey-voy wnugeeyy - pl G4
M - S151g ihdoe) JIOO f1en 0MINeAT WEOI O pIAW

00 0 Wa
1 t \
1_/ _ i _.v_u._Sa_ 3 . w
NOI Hg
// 1Y ngr -
/ '
. 44 M
/,”nL &
A L2
N LA
N 055 o
N g
: 5
1
HHT \/7 M
£00100 t 05 0 >TH 059 5
$ €900 1 05 © 2
2. ST1 = 1 Vvt z
“I26NS ONW0YI04 031dY NasA Qdive b
ratk Ony NOuKDNO) QvOY O3iva ANy v oSt !
>

SASLOIIIYD) 9507 1m0 #1M3-U0 - 2 Oy
v = INJWYND 31vIS-NO 30vd3AY

Sy Or SC OC SZ OZ 61 Ot § O

T T L g Q
3.6 = 11 ~
NOUDNNT ¥lg A

. e
0ud wor3npuo)
Vil

k\ ‘\ 1N Sry

2

M = SSOT ¥IMOJ JUYVIS-NO IDVHIAY: HONIXYR -

o
~

(=
A

TS
[
2832

f=d
~

©nspeRemy) tunry eng - 0§ By
¥ = IN388N) 1viS-NO IDvaidAv

S Or SC OF SZ OZ Sl O1 § O m
(A oL ¢

-081 E

-0Z1
5. o £
‘ :
06

N py

h /// \ ot B

+ 216u0 LENINPUO TR ~
e AN o &
- ANNAY 7
- __ ot m
M/% 00 = (20) d-ruly \

Ly y
1 I} 1 i A, oﬂ— a-

SeleS 16 ‘LL ‘95 Iv" 92 MHI



102Q ‘ N 9020
SNSPORVING 3507 10M0g O19iS-UQ - 12 Brg ‘ weLnD 80:ng sAnliedey-LON whwxey - pZ By WL 880G eA;9deH-UON WXy - £ B4
I - 3uALTBIendy :NIENT TTEIMOVIY ANdIcTA 7 = IN3sBN) NaIf G Y710: 5 - NOVYNQ Nivyl 3SINd ] N = S35%0 IN3ugND 1243 en 0UNINY W0 10 NI W
Cr1 CZr COM €8 29 Qv OZ 25t ¢ 06 c9 by 0 ! v ‘0 % 001 04 '
T T T prald TTT Y171 oos TTT T T 005
358 =0 s £ [T NOUINAP ¥3d z _ NOUONAT ¥3d
- o 231238002 = 4] IS H— 009 = 99 L] 009
G S7mg Jdamy | | s M TN E4 Ry
L S mat e ¢ 874 001 € ~ 8 0 & R .
- N . % % 00¢
/ 2 R 008 N
- x M / ~ ™
' 4 006 o 00@
ooz 3 N i N\
~(123y 2 .\/ 0001 m._ N 006
\ .un__ b= = “ 0015 7 /V
A 1111 o 0001
w 03 Voavy naun 0tved ] L4 c L4171
\ T ; 00¢ 7 031ad¥3 39¥1704 024 002y 00100 105 @ \..ix\\.\\
4 27620 = 1 Ywnwar | A € 18000 1 05 0 ]
g o= Ry = 03rvsNivn 38 101 Avn NOVUINONDD 30__Y 00f: Z 2 S11 ® 3 Yoy 0011
\ 1 10dIN03 NOUYBIQ tivat 35 INg S5eIA = {3963 SNMOI0s 03 lady MoA Oljve
T il cor INJUAND IB4NS 3M1113udn KO AfIFws vre 00t u_. 1% _ONY N3ONOD 0¥0) Oiva ANv gv o0zt
RAITLPIMYD $507 10M0 01815-UQ - G2 "Or SAEPOIDWIBYD £507 J0MOd @1918-UQ - 22 *By4 08LeDRNYY 1307 mm0g oI8-U0- 12 uE
2. = INivydandl INDIBAT Y01 AtixTA 7 ~ INJEEND 1041N0 7101 ... ¥ - IN3WND 31¥1S-NO 30vy3Av z ¥ = INJGBND 31viS-NO 30vEAY
Ort OLt 001 0O 09 Or OZ O 001 0g 09 Ov [s14 [+] 06 08 Ot 09 05 Ov OF O o]} Oo m 09 [o14 114 of ot [o]] 0
o] T T T
] 3.521 = 11 & 2.621 = 11 I £ 3.621 = 4 0
NN 8313302 P 5 NOUINAT 3= o1 NOUINAT ¥3g o
N : 1901 3Svmd 1100S 0 & -9 nyl ) 98 et
/ NSt x 2 L1 £ + H— oz M abuo vonsapuoy A
. o3 POLIY LONINPUCT L 7 — | P oz
- . -— 0¢
g 7/ / 2 C
va os % /) or B 7/ \ o
/ ; e | Y /MmN
| } 2 'y \ _ o 7, \ 71un Sng—] 0
SO —| voe 3 y 09 5 \\
\ .01 & \ 784y . 3 A 0s
\ A e ; e ] 7
‘o S ) T .can BRI \\ -09 ¢ 2 v -0f 09
. R V. .06 B . .09
A | lv\\ 1 A cor M m P & hT 0zt 08 o \K . ﬁ o
NP\ Ml*u. [ A =084 Jos O 0Lt 0c
J : _ LW W | 4 IU@ ¢ . \ \ /.on_
05¢ 001 & ! 08
Duspopewyg sso 1m0 0BIS-UQ - G2 Bi g BAIsHe1ROY) s0URY JUeIIND - 02 O1y PUIORRY sbuey weung - 6| g
I 7 WAL NIAT TATYONT ADMTA 7 - 1M InaRY (RuIn0 S V2101 | <V T IH3BUND 31VIS-NO I0vidaw € ¥ = INJYEND 1viS-NO 3Dve3AY
. >
Qv 021 0OL 0B 09 Or 0 0L uf oy £ oot 08 09 or oz %, E 09 o6 o of oz o1 o
[ T < %0 oge 1] Lo TN o
| J.581 =1 b3 [rﬂ O i1 x —i—.0Z1t p I
30090n 8la = J 06 2o s £ il o8
95 nan W N m, .o e . _. o
P q A SANALAVAY & S
2 < 06 06
¥ \\\ . N K © AR AN
wvr
AL v & AN \ oo & NS
\ p \N A_vﬂ m [POu2g WOy INDLO, N V/ = ///A oot
v 9 Bone 9 2 . IA/ [ 3 ! N
\\P.\/// wM buo vO1INpLOY 001 M 'l_l /Aﬁf/y/ Ot qw I_Iﬂc COm_u>u..ou /U/) // ott
,. - d CUOTNGE": Bl
S ~ e
4 o & /%S0 = (50) D-ru o R T ) N oz,
’ .ca.n% ' . L4/ 0 « (20) 3-rut
091 = = e S oL & [ 1 9w e,
MBS 16" 1L '9S LY ‘92 MU . - -

¥ = INJYHND JIVIS~NO AYM INIS JTVH WV3d

M ~ SS07 ¥3MOd IIVIS-NO 3OVIIAY nAnixvi

J. = JWNIVHIdNIL ISVD JI|YMOTIV nOnIXVI -



LUCU

J. - WNLvyIanIL INIBRY 3I8vM0TTY ARrixn

ort

SORSHOPRING) 1807 18MO0 91013-UQ - 9 By

¥ = iN3880D 1NGINO W01

0ZL 00t 08 09 Or 0Z O0OZ 0%t /4 08 Or co
7 T [ 1T T T T Py
vagl o d.sZv =1y A
AN NSRS N0 N I o
~ ST ICOME 15vHg N
A/ /IV 2. Lyt € '\Ix...xl
AN I~ /] 502
~J ~g .
Ne— N\ \\
A - va 0o¢
N ’ .
LN .. t
wv/ (132y)
. .0zt il
N |
\V/ rd T
AY \ —o —1 00§
.ﬁpr 1 -]
T~ I3
L1 1 3609

. = JNLYHIANIL INJIBAY 87ROV AT XY

ENISPOININYT $507 1M 81¥13-UQ) - ST B4

¥ = IN3EEND 1NdLNO 10t

Ori 02y 00t 08 09 Or OZ 091 114 08 Ov oo
T To 1 et P2
et s gl
- N S Q31D3INNOD v
N 2775,] 1908 ISvHd JIONS | A
ni YN < +0]]
/ e, (Y apt-1) ﬂ 4 \‘ ;
IN L)
T 5
A/ /r/r Ay _\\‘ ooz
~ A
[N /d\- v/ 1
DN _r \\ (1>ou) oot
. . .08
v V y: \A (sui5)
“+ oy rd ow_
2 R b 3 100y
: /
NN IMHWHM 1
e .
1 R 0ce
.-u..m_.c«u!-cu $30°110M0g 01919-U0) - p¢ By
. = 3YNIVE3GNIL IN3IBNY 3I890TIv ANAIXTR v - INJEsND 1INGINO SAY T9L0L
Gvi 02t 00+ 08 09 Or OZ 091 (14} oR oy (1]
I I I _\ 0
" J.621 =11 S_—
N dngon w3a |77
— 1o — or
Y7 /4
7/
A \ OQ
. \ \\\
> m.s oz
.\\T .09 #1buo vondnpuor
06— b
, A ~on .
7 \ L0gt 4, Lo -7 09t
74 —
1 i | 002

YoM - SSOT #IMOd W01 nhnvn

M - SSOT EIMOd 101 ANNIXYERY

M = SSOT HIMOJ ivIS-NRO 10l nArxyn

we1n)) 80:ng eaedoy-voN wnwpreyy - 0p R ¥

£ = NOUYHNG NivyL 3SWNG

] [ 10
TTTT T 009
Su NOYINNT 43d—]
LT LRI )
s
N
i N 0001
1 N
¢l 24}
e
o 00
vt
03nddvin rasn 03vd ]
03adv3y I0v130A ON
J. STy s 01 Irngin—t 0091
Q3tvsNivn 38 ION AYR NOUDNONOD O
W0YINOY HONYEN Nivel 3SWig SNSy3A
INIUHNT IDHNS. 3A111 IdI WON AmIXYn 008

SHIFORRIOYT) $507 Jomod 83015-u0) - | Oy
¥ - IN3JHYND 31viS~K0 I9vHiIAv

0Zr 00t 0§ 09 Or 07 ]

u.nm_.s_ _
NOILINNF Y3a
Wny

\\Mﬁ

/
I
. Ziizsi8 e
VYT > /

(P03 wOnInpuUO,

] ]

T

.08t

e
1

J

AspeRe ey sbunvy luenny < 62 B4
¥~ IN383ND 31vIS-NO 39vHIAv
0Zr 001 og 09 014 or [}

EED
N LT

N

PCuay uonNINPuoY (/A_
L)
[
|
#/% 680 = (20

173

. = 3dNIYYIINIL ISYD JIGYMOTIY mOnixYR

NIS JTVH Hvdg

3

¥ - INJYYND 31VIS-NO JAYW

M = SSOT ¥3IM0J LvIS-NO 3DVEIAY NORIXYH

weunD $8NG aANISGSL-LON Wiy .Mn.w,ﬁ
N - SXWig in3san) 11203 £ J0AenY W03 10 I

001 o1} '
TTT T 7

O IHNT ¥3d_|
M Y

7Y
L

7L
V4

7Y
v/

N

111

2 0010°0 ' QS @ [+-17 &/
F (4000 7n 05 0 —1]

. STy = 1 Iryen

32aNS Mm01104 03 ogr navr OIrve™ ]
164 ONY HOUIONOD Ov0) Qlive ANY Bv

IS9P 8Y) 307 )emod 8im8-u0 < OC 'Ot
¥ = IN3d¥ND 31v1S-NO 39vuiAv

08 00 05 05 or o€ O ot o
26z s |
NOILINNT H3d
| hL ng 74
abvo voionpuoy /4
»

= 7/
C /4
\\\ \ \::L Sna
ALY
AL
AL :
/7 / 091

uspeesy) sbuisy lweung - g2 iy
¥ = AIN3HBND 31v1S~NO 30wy iAY

o 09 24 14 o

1 _
|
[ .08

.cc_. .0
N
N
b ¢
3buo =o.._u:v<ou h// /

T
o
~

T T
#/X 6C°0 = (D0) D-rury
S

r , .awl.q H
NN

A Wi

001
0021
001
0ort
00¢%1
0084

0
[+]]
0z
of
Or
oS
09
0¢
oe
06
00t

0

¥~ IN3Y¥ND JUVIS-NO JAVM INIS JIVH Xvid-

M = S50 YIMOd JLVIS=NO JOVHIAY nimmixvr

3. = WNIVIIGN3L ISYD IYMOTIV nNruxyR



(134}

SISOV IRYY) $STY 16MO 8115-u() - Gy ‘O
. = 3uNiv¥3dnil INJBAY IR0V AlAKIA

Ori 021 00r 08 09 Or OZ D0»Z 0©OZ 031 OZ

¥ = INJYYAD 1NGLNO vi0y

T T H VT T T
2.6 = 1y
- 3521N0)
/// —_ 2w, [P S T
//// ~ o IRER R IR
/// // \\
> |

.
A3
el

(2
(=]
o~

Q
[e]
-l

[
<]
9

M - S50 H3IM0Od W01 nInXen

co8
SHISUAIOV 18Y7) $507 10MO4 WS- U - py Bty
J. = uNtvy3andl INJIBAY 1BIMOTY AfraTn v = INJaEN) thdiNO vi0L
Ovi 071 00t 08 09 Or OZ 002 091 O o
- T T _ T u_nm_ .-. 0
- G2y = 11 -
; U312 INNOD £
} /////./ = 1508 JSoma 110N 001 %
i r/ N : - 16 %y * ¢ 2
A} 00z o
\\ \ ;
voL v,
* / S
Y /T (139 5
[ -081 cor
m LA (sus) 2
y .08 Lo
g ¥ 4oos
L/ . *LL E 3
009
* SISHOIOBIOYD) STO 18mOg Ojuie-u - Ty Mg
Jv = JaMivdddndi INIOnv 307AG ) 1y fifruasry 7o 1M 1eYD 1 0atNQ Mg 1L
Orl 02t 001 08 09 Or O VO 03 0Zy oo
[ | T T 1 ]
!/l/// 3.624 = 11 L
7= 37n00n 834
ﬂ//// —r 16"yl oS
A
\\\\ 004
A7 -
:\_ A
7 st
V“NI Kily BuD U0I)INPuO)
79 a5t s
~d_-0Z1 » I
\/ .08 _] —_
062

U SOy

M - SS507 ¥3IMOd 3L¥IS-NO VIOl NOMXTA

Selas L6 ‘1L 9T 'Ly ‘92 NI

-~

v

0lieg

weun) ebing samedey-uoy wnwixey - 2y B4

€ = NCHVING Nivy) 3SWNa
'
'

Ll _n“ T 71
i NOHINNT y3g. ]
g A/ LE A
/4//Im... -

NIS M v 3g

-

< —

Al

03aavds noot 0ive il ]

eSS

S_,_an_r,_muf..
3 8L =1y a. .o.> Oﬁ_

Q3teiNvA 30 100 syn NOU DMONGY) 40

nO:n-.-Ul~l£U 8507} omoq4 0-.—1.:0 0y .O—l

Vo IN3asN) 3191S-KRO IDvedrw
0St 21 2o g 0g (14

o g

| 16 np1

10.10g VONSNGLDS
.

/|
[7hn
v

WaINOI 1O vanQ vy 30N,
\ el < SNe, o=t
INJasND) 30a01S i dady zo.w }:....ﬂuq\r

¥ - INJYNND JIVIS-NO JAYM

2.821 = rr | 7
HOUDNNE y3a_

E (]

I v, 157 1Y Sreyy

(=]
<

U:n..o—ua.ico uocznt weuny -ge .o_..u

¥ = 136s0) 31viS-NO Jvydav

051

M - SSO7T ¥IMOd II¥IS=NO 3OYEIAY NORIYYR

o

(=]
~

o
o~

o
o

N
POusy wO.12npuos) /
.

o
e

]

®/% 620 = (20) D-runy
T 06 My

(]

(=]
~

J. = 3¥nIvy3dnay 35vo 318YMOTIV nNnixer

Q
A

Eogooo5w§omsz€=§=1 1y BJ
H = S3EWg h3aand 1D SIme J0Urlane 03 56 WA

00t (1} [
TTT T oot

NOUINAT y3g ]
™S 16 ngt 008

101 NS

RSt 006

NN .
X 000t

\

AN 00t

\ \
/ 0021

\
00¢i
= 00rt
£ 0010 0 1 05 © =]} L] \\\/

$£§000 r 05 0 0051

WQOn:M_ ol 5 Teana 4 OO
MMOTI0s O3 ) 94

L 0rev NOaxriod n.:o%_.o.wwwn m»wﬂa‘.

g

8:€-n.-=¢u.n383om25..e0.an&ﬁ
¥ T 4N3880D 3viS-NO 39vyiAv
001 06 02 Cc 09 OS Or OF 02 0s 0
T

) 2.621 = 11 _ °
| NOUINNT y3g
31buo :om;u:?.ou 15w o
\\ or
- \%\_ 09
\\ \\ - __5_.. Sho | og
\ Lo 1 f
A == 0
AARETE =
A .mw 14}
02
ATT%
Oort
ALY sBuvy Juesny - Fig- ¥
¥ < ANIEHND 3UVIS-NO 30veIav
001 o} 09 oy [+74 0

.ops |
.0

\ i
AN

21buo Lo INPLDT
— -

Sis

—
i
= Te—
i
—
—
o
~

(=
Q

o
o

%=
r/‘
g

Ct1

3dn1va3anal Isvd 3gvmoty nONIXYN

114

%
3

¥ - IN3YEND J1VIS-NO- IAVMINIS JIVH g

M~ SSOT ¥3IMOd 3IVIS-NO IOVNIAY nOorxyr



~$8421 unejng S12a

. . “youms gy sv ()
% 521 01 or- U
Do SZi 01 Oy~ 915
A 0091 o 0oVl alues ey
s/ ¥ joossv 1]oossi 1] 0oosz | ooooe | oocrt Y

s;v [ ooees | 00601 0oz | 0022 | oogr | HOS @
v [ossviosens | ooas | oooe | oevt [ Hos @ 1y
v |t |otonfoiet | oie | 095 | o9 ™Y
v_foozt fosst ] oset | oz | ses | gros @ ™Y
v |ooz st |zt | 69 | s ()50,

0058 §
v [ o6 | a | ss | or | se | A0ty
SHUR § L6 XY 27 XU1| 96 XHI1| Ly XHl] 92"yl Saalawesed

V06
V04 - VSS

VOV - vGe

3npoy Jamod wied-y-aay

sonsuajoesey) pus sBuney Jofew

‘syn3d .
041403 peeds J0jow puw enjesedwe} pue 's)jnasfd
BupiyByl ‘seyjddns semod pejwinBes eBujjon yBiy
83 yons suopso)dde ebuijoa yb)y esodind juse
-usl 10 pepueluj 8Ju BOINPOW S8 | “918{]0IUOI
OV 10 sefpuq eswyd eesy) so esuyd e|Bujs wuo)
0} peldsuucaiely| og UBd Aey] “I|ing eq o} seyq
-w Pedwos puw sxuIsIvey UOWWOD Bujmol
“iw ‘enmq [vjews sy} WOy pejvjos] Ljjedpjoeje o)
sdiyd J0jonpuodjiles ey ‘wuOjjwiInB|jLOD __:E_ou
0 181194 ® up 910181141 pus sepoip 1emod e088}j0A
By ssn sxed-y-QQy Jo sepien HNY| meu ssey]

< uonduaseq

poaosdde 9682 3 1n K

soouuis(p e8udeess alin] §
suoljenbyuod 1ynoJjo jo 8310Yd epip |
Anjiqedes e0:ne yOiH N

esueueAUOD Supm o) s|RUjWwIe) spoyed KAeyxny ¥

Alqwesse pides *suBisep juojuuysew peyydung §
eBwxy28d 53Q3( pivpumis B

#0ujjoa Bujiujos) YA aoge B

o|u|d esuq pejujos] Aj1esoe)]

seinjes
HOLSIHAHL /HOLSIHAH] pus
30013 /HOLSIHAHL 39VLI0A HOIH

6" ‘L2 ‘9G" ‘Lb" ‘9z MY

EIEER

e LE R o
[euoneLLIa)|

viea

Nspepesyy OAZ eouspedur) prusseyy - 4681y
s - NO1LYysNQ ISINg 3avm 3uvnos

3 _u.. 031 _nu,_. -3 €-31 =3
-3t
_ 1] ]
H NOUONAP 38 T 58 Zqv \\u\\
H S=hsispaeaemiliit Ww\ﬂmﬂmﬂx = £
il | L | H A =31
.m.;m-‘ ....ln 1l
iaw me T N " 16 0y - !
et Hite S FEEs ix=S MRl cES 52
ﬁ 9w —— 031
1 AU
i T s .
E * -
1
. 13t
E BAisepvIRy) ejeg - 0504
¥ = INJyEND J1vo SNO3NYINYISN :
th : (&1 131 03t 1~31 -3 €~ .
_ (Av)og ag A8 (e s
193400 AoNING 33y HirH i
- _l i —ilian (%) oo
S ()=—=(7 nmn jum D jeifin . - . i
== - T, b et
= g a =
] xu ,7. 13 - ....u. .m. 031
1 it % it
HEEES ST SR idacs
& b o g F4 =G ] N i
% = 4uHM‘. ERSERI = EEES
WL T NI ]
8 (4990 Oy “ACt 2 10/ pajo, X0f=>
) POOI PopudwLoday (a7
S~ 0) 4 g o i
=540 07 "ADZ @ 1p/1p payos—]
.m ==/ 3uy poo, PIPUbwunIRy
34ind 0105 soinbo)de
b1
BAEIPTIRY Y 0100 - o5 By
¥ = IN3JyHN) 31vo SNOINYINVISEN)

3 :— 31 3 03 =31 -3 -2
1A Av)Od A {95 n (9T o
i .Gz.wsou«m ik ;

i »
Mt J o b 1] ]
HESSM K B B = e
HES SR B 8 HEES
i .vz./.l ﬁuu ol ,: S = o
A, 3 11D
S= NN aRE i i
] [ e A !
== 1 =) i q {
IR ==
3 u ,v—la 40 €9 ‘A0 _N‘V-AS Y vorer o
L | . ) w S0/ pajo. -
st © o 0r Al EH= i o
Swi = 0 MOC w Ny z [—Suwn0 or .-RAKQM ~-v.ﬂd o
cro0g =-or s 2 122 fo Sl e
Hd y
n

=17 3DNVQ3drt TvrysHg INISNYYL

L Y4 I

A = 30¥170A 31vD SRONYINVISN

A% 30VI0A 31vo SNO3INYINVISNI

o



MOTOROLA
m SEMICONDUCTOR S IRF510
TECHNICAL DATA IRF511

IRF512
IRF513 :

Part Number Vos rDS(on) ip
N-CHANNEL ENHANCEMENT-MODE SILICON GATE 1AF510 w0V | 060 | 40A
TMOS POWER FIELD EFFECT TRANSISTOR_ IRF511 60V | 060 | 40A
These TMOS Power FETs are designed for low voltage, high IRF512 100V 08 0 35 A i
speed power switching applications such as switching regulators, IRF513 60V 0.8 N 3.5 A

converters, solenoid and relay drivers.
e Silicon Gate for Fast Switching Speeds -
e Rugged — SCA is Power Dissipation L mited

e Source-to-Drain Diode Characterized for Use With Inductive

Loads _ IRF510
1IRFS11
WRFB12
IRF513
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MAXIMUM RATINGS ";—1’———'FW i
- 3 I»
IRF AR i i
Rating , Symbol 510 | 511 512 | 613 | Unit Ly .
I Drain-Source Voltage Vpss 001 50 10 | 60 | vde v_]%. S
1§
! Drain-Gate Voltage _VpgR 100} 60, '00 | 60 i vde 1 _| . GT_:
i (Rgg = 1.0 MM : ' i T TN
+ Gate-Source Voltage . vGs =20 Vdc
Continuous Drain Current T¢ = 25°C in 20 f 40 35! 35 | Ade ‘,_u_
Continuous Drain Current Tg = 100°C_ ' g 2.5 I 25 ' 20 ) 20 | Adc ) ?-'.‘ficwm‘mwmw TR
Drain Current Pulsed 1o 16 ' 16 14 [ 14 | Adc x ;:"%:‘ifi'f"‘&‘?.’-.‘l‘ 87 a0 ;r:;a
SAC BRI LAALTHS AR RITATS RN
Total Power ., D Watts
Dissipation @ T¢ = 25°C ' 20
Derate sbove 25°C i 0.16 woC ol
: 5 PR G Y T ]
Operating and Storage L TaTeg - 5510 150 C i O eyt
Temperature Range ! 3 e
THERMAL CHARACTERISTICS TR
FENIEE]
Thermai Resistance i ‘cw Ly
Junction 1o Case + Rasc 6.4 ; RE T FTET
Junction to Ambient ! Raga 625 - R
‘
Maximum Lead Temp. for Soldering boT 300 ‘ tmTee]
Purposes, 18" from case for 5 seconds | Tt
See the MTPEN10 Designer's Data Sheet for a comzlete set 2! design curves for this procuct. - i —Y = o -
CASE 221A-04
TO-220A8
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IRF510-513

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

[ Characteristic | symbot | Min | Typ | Max | Unt |
OFF CHARACTERISTICS . T
Drain-Source Breakdown Voltage VIBRIDSS Vde
(VGs = 0,Ip = 250 pA) IRF510,512 100 — -
1RF511,513 60 —_— —_
Zero Gate Voitage Drain Current Ibss mAdc
(VGs = 0V, Vps = Rated Vpss) . - 0.25
(VGs = 0V, Vps = 0.8 Rated Vpgs. Te = 125'C) — - 1.0
Forward Gate-Body Leskage Current IGSSE - -_ 100 nAde
(VGs = 20V, Vpg = 0}
Reverse Gate-Body Leakage Current IGSSR - — - 100 nAdc
VG = -20V, Vpg = 0}
ON CHARACTERISTICS®
Gate Threshold Voltage VGSith) 2.0 - 40 Vde
(Vps = VGs. Ip = 250 nA)
On-State Drain Current . Dlony | Adc
{Vps = 25V, Vgs = 10V) iRF510.511 4.0 - -
IRF512,513 35 — -
Stetic Drain-Source On-Resistance OStoni 1~ Ohms o
(VGs = 10V, Ip = 2.0 A) IRF510,511 N - 06
N IRFS12,513 | b - 0.8
Forward Transconductance - gFs I 10 - o mhos
(Vps = 15V, lp = 2.0 A} = i -
DYNAMIC CHARACTERISTICS \ \ 2o
Input Capacitance Cigs - | == — 150 pF
Output Capacitance (Vps = 25V.Vgg = 0.f = 1.0 MHz} Coss: +hi — — 100
Reverse Transfer Capacitance Cegs |2 — — 25
SWITCHING CHARACTERISTICS® (T = 100°C) & and
Turn-On Delay Time tdton} |¥ — — 20 ns
Rise Time Vpp = 0.5 Vpss, Ip = 20 A tp Ve i - - 25
Turn-O#f Delay Time Zo = 5002 tgiof) (T — - 25
Fall Time tf 3 — — 20
SOURCE DRAIN DIODE CHARACTERISTICS® - ang
Charscteristic 4% Symbol Typ Unit
Forward On-Voltage MO £ vsp 2.0 Vde
’ - e Limited by stray
Forward Turn-On Time {Is = Rated Ip, VGgg = 0) ab ton inductance
Reverse Recovery Time v i K ter 230 ns
INTERNAL PACKAGE INDUCTANCE (TO-220)° "
Symbol |~ Min Typ Max | Unit
Internal Drain Inductance . g nH
{Measured from the contact screw on tab to center of die) I 35 —
{Measured from the drain lead 0.25" from package to center of die} S - 4.5 -
Internat Source inductance L} - 7.5 -
{Measured from the source lead 0.25" from package to source bond pad.} {
*Puise Test: Pulse Width s 300 us, Duty Cycle < 2.0 %.
RESISTIVE SWITCHING 3 .
Dy
FIGURE 1 — SWITCHING TEST CIRCUIT FIGURE 2 — SWITCHING WAVEFORMS
Voo : )
- a totf o
L ¢ Vout tdion) - taloH) '- 1y =
90%
ouT
Pulse Generator o v
ERF I P - X *Output, Vout
I~ TAgen 3 tnvened | <
:. ° 80%
1 50 0 -
50% 50%
: Input, Vi, |/ lte—es Puise Width
| I | = 10% .
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