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ABSTRACT

Regulating Guide 1.133, Revision 1, May 1981. Section C.3.a.(2)(a) requires
the power operation alert levels of the Loose Parts Monitoring System (LPMS)
to be reported to the Nuclear Regulatory Commission following the initial
startup program. This report was written to comply with this requirement,

The power operation alert levels for the individual LPMS channels were based
on the comparison and analysis of;

(1) The basic system sensitivity during plant shutdown, and

(2) The background noise measured during normal plant power operation.
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1.0 INTRODUCTION

The purpose of this report is to:

1

o

o

1

Describe the loose-parts monitor system for CPSES.
Describe the methodology used to measure impact energy sensitivity.
Discuss the results of LPMS associated test and data reduction.

Document the LPMS power operation alert levels at completion of the
ISU test program,

System Description

The Loose Parts Monitoring System employed at CPSES i{s the Babcock
& Wilcox (B&W) reactor diagnostic system (RDS). This system is
designed to monitor, alarm and diagnose loose parts,.

The Loose Parts Monitoring System uses an array of active and
passive accelerometers to detect metal to metal impacts indicative
of loose parts in the RCS. The accelerometers are permanently
installed at selected locetions where & loose part would tend to
collect or impact. The locations of the accelerometers provide a
high degree of reliability in the detection of metal to metal
impact in the reactor coolant system. Two accelerometers are
located at each of the following locations:

o Reactor Pressure Vessel - Upper Head Region

o Reactor Pressure Vessel - Lower Region

o All Steam Generators - Primary Coolant Inlet Region
One accelerometer is located at each of the following locations:

0 All Reactor Coolant Pumps

0 All Steam Generators - Upper Region

The accelerometers operate on the plezoelectic crystal effect with
deformation of the crystal producing a measurable proportional
charge. This signal is amplified, filtered, and conditioned to
accentuate the frequency band known by measurement to correspond to
metal to metal impacts. The system is designed te alarm the
presonce of unusual noises above normal background noise present in
the plant. The system comprises eight active and twelve passive
accelerometer channels. The active channels are monitored
continuously for detection of loose parts. The passive channels
are used for diagnostics (location determination) of a loose part
that has been detected.

Sensor locations and LPM used for signal processing are shown in
Table 1.
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TABLE 1
CPSLS Loose Parts Monitoring Sensor Locations

PROCESS
SENSOR  MODULE TYPE LOCATION
1 LPM-1 ACTIVE G "A" Inlet
2 LPM-1 PASSIVE SCG "A" Inlet
3 LPM-2 PASSIVE RCP "A"
4 LPM-3 PASSIVE SG "A" Level Tap
5 LPM-2 ACTIVE G "B" Inlet
6 LPM-4 PASSIVE SG "B" Inlet
7 LPM-5 PASSIVE RCP "B"
8 LPM-6 PASSIVE $G "B" Level Tap
9 LPM-3 ACTIVE §G "C" Inlet
10 LPM.7 PASSIVE SG "C" Inlet
11 LPM-8 PASSIVE RCP "C"
12 LPM-1 PASSIVE $G "C" Level Tap
13 LPM-4 ACTIVE S$G "D" Inlet
14 LPM-2 PASSIVE $G "D" Inlet
15 LPN-3 PASSIVE RCP "D*
16 LPM-4 PASSIVE SG "D" Lavel Tap
17 LPM-5 ACTIVE Reactor Cavity
18 LPM-6 ACTIVE Reactor Cavity
19 LPN-7 ‘ ACTIVE Reactor Head
20 LPM-8 ACTIVE Reactor Head
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2.0 METHODO

2.1

2.2

D Acquisitio

2.1.1 lmpact energy data was collected during plant shutdown as part
of the pre-operational test program under procedure
1CP-PT-91-01 SFT. The data was directly recorded on magnetic
tape using the integral four-channel reel-to-reel tape decks
that were supplied with the LPMS. Impacts were imparted using
calibrated weights of 0.25 1bm and 30 lbm within 3 feet of the
sensor at a kinetic energy of 0.5 ft-1b (0.68 joules).

2.1.2 Operational baseline (background noise) data was recorded at
reactor powe: levels of 0, 30, 50, 75 and 1008 during the
initial plant startup program under procedure 1SU.211.

2.1.3 Procedure PPT-TP-90-025 documented the spectral comparison of
data collected in 2.1.1 and 2.1.2, above. From this
comparison, band pass filter "break frequencies" were
determined. Filters were adjusted to band-limit the
broad-band signal to that portion of the spectra that
maximizes the signal-to-ncise ratio. Following filter
adjustments background noires was measured to establish alert
levels per Reg. Guide 1.133, Section C 2.

Data Analysis

Procedure PPT-TP-90A-025 was developed to document data analysis
and bandpass fllter adjustments for determination of final alarm
settings and power operation alert levels. The following is a
chronological sequence on the performance of PFT-TP-90A-025.

2.2.1 Tapes recorded during the performance of pre-operational test
1CP-PT-91-01 SFT were obtained from the document control
center vault., Each tape had a calibration signal of
1KHz/1Vrms recorded as a predecessor to impact and background
data.

Prior to tape analysis a 1KHz/1Vrms function generator signal
was injected into a digital oscilloscope and spectrum analyzer
with outputs routed to an X-Y plotter. Adjustments were made
“o the X-Y plotter to ensure linearity between graph paper
scaling vs. actual signal to allow direct amplitude
interpretation.

The taped 1KHz/1Vrms calibration signals were played back for
each recorder channel and used to determine a “"correction
factor" to account for any losses associated between taped
signals and actual field signal strength.
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2.2.2

2.2.3

Following "correction f.ctor" determination, recorded impact
amplitude and transient capture frequency spectrum vere

plotted. Ilmpact amplitudes (Vpp), with the 0.25 lbm weight,
were normalized to g's p-p by multiplying each signal by the
correction factor and module full scale range settings (g/v).

Senscr response to a 30 lbm weight impact was calculated by
comparing the measured response difference between the 0.25
lbm and 30 lbm impacts at one of the sensor locations. This
value was also normalized to g's p-p.

Tapes of background (baseline) data at 1008 Reactor Power were
played back and analyzed for frequency content A spectral
comparison was performed between the background and impact
frequencies to determine "break frequencies" for bandpass
filter adjustment,

After filter tuning, background noise was measured and
normalized to g's p-p to provide a basis for alert level and
alarm sensitivity settings.

In order to have a basic understanding of the LPMS signal
processing at CFSES and the desired sensitivity requirements
as stated in Reg. Guide 1.133 the following is provided:

NRC Regulatory Guide 1.133 makes the following statement
concerning sensitivity.

"The on-line sensitivity of the automatic detection system
should be such that, as a minimum, the sysiem can detect a
metallic loose part that weight from .25 1b (0.11 kg) to 30 1b
(13.6 Kg) and impacts with a kinetic energy of 0.5 ft-1b (0.68
Jjoules) on the inside surface of the reactor coolant pressure
boundary within 3 feet (0.9]1 meter) of a sensor. 1f the
recommended sensitivity cannot be achieved by automatic alert
because of specific in-plant conditions, these conditions and
the actual on-line sensitivity should be specified at the time
the alert level is provided. As an example, one acceptable
method of verifying this on-line sensitivity is to demonstrate
(1) the basic system sensitivity during the plant shutdown and
(2) that the background noise measured during normal plant
operation is sufficiently small that the signal associated
with the specified detectable loose-part impact would be
clearly discernible in the presence of this background noise."

As th. Commission position infers, the ability to detect a
given impact energy is dependent on system background noise
level and on the size of the impacting object. Typical
background acceleration noise level (g) ranges from .lg t. 2g
peak to peak. During testing and calibration of B&W LPM
Systems, acceleration response to a 0.5 ft-1b impact has been
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2.2.4

measured from » 30g for a 0.25 1b ball down to 0.4g for a 30
ib. ball. " s, the lower level 0.5 ft.1b fmpact responses
could be masked by the background noise and therefore be
undetectable. In this case the specific in-plant conditions
and the actual on-line sensitivity would have to be specified.

The alarm threshold circuitry resides with the loose part
detector module (LPM) for each of the eight active channels at
CPSES (see Fig. 1). Each module contains an Automatic Gain
Control (AGC) circuit which allows a floating alarm threshold.
The AGC output signal is routed to the alarm comparator and is
adjusted for an output of 5 volts d.c. The input to the AGC
is a d.c. value proportionel to the AC output of the sensor
(accelerometer), The AGC output (5 Vd.c.) remains constant
for slow changes or long term variations in the background
noise levels due to plant operating parameters. If a
loose-parts signal occurs, the AGC circuit is too slow to
react so that the transient (impact signal) adds to the output
of the AGC circuit., The reference or comparator setpoint, is
determined by the HI-ALARM setting selected on the individual
LPM. When the AGC output exceeds the alarm threshold, the
comparator switches giving an alarm,

This explanation is to show that the high alarm threshold is
actually a ratio of the normal operating background noise
level to the impact amplitude.For example, if the alarm
threshold (HI-ALARM) is set on 3 (or 7.0 volts) then the alarm
ratio s 7 : 5 or 1.,4:1 and the impact signal must exceed the
background noise by 1.4:1 to trigger the alarm. Transients
with amplitude less than background noise would not be
detected,

The AGC circuit Is part of the discrimination designed into
the LPMS to help prevent spurious alarms. In addition there
is logic discrimination within the Digital Loose Parts Locator
(DLPL) that affects sensitivity., The DLPL requires at least
two channels to alarm to consider an alarm condition to be
valid., This two channel criteria means that sensitivity is
determined by the adjacent sensor and not the sensor nearest
the impact origin.

Alert levels that would provide esrly detection of a loose
part with a minimum amount of false alarms were determined
originally by adjusting the Hi-Alarm setpoint to the lowest
non-alarming setting while operating at the 100% power
plateau.

For the eight (8) active LPMS channels, adjacent sensors were
monitored during impacts to determine if the sensitivity
(Hi-Alarm) settings were adequate to automatically detect a
loose part under power operation background noise levels. As
an example, if the background noise signal after filter
adjustments measured 100 millivolts p-p and the Full Scale
(F.§.) Range LPM setting was 3 g/V, the background amplitude
would be 0.3g p-p.
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1f the Hi-Alarm setting is at 5 which corresponds to 9.0
volts, the AGC is at 5.0 volts, then the alarm ratio would be
1.8:1 and the signal impact pertubation must be at least 1.8
times greater than background (0.54; p+p in this example) to
cause an alarm.

The adjacent sensor response can n¢v be compared to this alert
level to determine {f the system {/, sensitive enough to detect
a loose part above background noire levels.
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3.0 Cata
3.1

Impact Amplitudes

The following X-Y plots were made using data collected during
pre-operational test 1CP-PT-91.-01 SFT. Sensor settings and impact
velght {s listed in the upper right-hand corner of each graph.
Highest peak-to-peak voltage levels are recorded on the y-axis.
The peak voltage is then multiplied by the "tape loss" correction
factor and the Full Scale Setting of the LPM to detemine Impact

Amplitude in g's(p-p).
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3.2 Impact Frequency Spectrum

The following X-Y plots were made using data collected during
pre-operational test 1CP-PT-91-01 SFT. Sensor sectings and
determined break frequencies are listed.

Page 9



15¥nt

B s e S e e R RET . s B e -
L e e S e e SRR IR -— —- - R ——— o - - -
e e R Sing -y - - -4 - co-efron —amee -~
ey — S T Sea—. S - » - e e o - of
- .
B T e e S e . S . .- R - R ‘
B B e B ' .- . . *
R i e e — et e eeee g - -t e e - B - - . - - -4
. B S 3 e e e @ ———— e e
R .- - - - - - e e
B I T % -—— e — PO S - - . -
B e .%H o B : =

e e e ey

50 O S TR B 55 ST WL TR I ASARDGIN: SHEBNSRIOLE) (RVEERSESAY : ‘ a e
R e S e + - * - - e
W—
B R e SESe ...-{ — s - 4 ——— s — 44— .—e - .
- e O O e TSI e § - - . e - e — =S - ¢ —

R S

't RIS | ..;1 . S e S s = - —— S

]
I CEVSOUIIUII WP VN SIS — -y — S— NSNS - =1 RPN S——
+- Y GUFGEPUSIIDUEN SS—— ST S— S SRR & Se——— D t———
PGS UPVG (PN SEUUS: SV SN SU — PSSO T T —y - S — -
s——— —
B S e S + DU S oo R et - BOP——"t —
-

L e S S e T it ey -

L T e B g — B T e
B SR, -+ DU S— . . — —
-+ \
el e TSNS SIPSRPSIPIEDS TIPSR SUPIEPSHDSIIIES SEIESHS L e e e <o s g et e -—— D ... - S

{

LR, o .

B — e e e

B RS SR

PORRRR SR FI S S5 W W1 (55 W00 00 G2 00° (0 A0 % 1 0 0 U0 4 VR0 B SR R v I A [ ST s RS SIESEE ] B A RV

3 + .
| ! JEPCRPA S e _._I.~--o—.'-04r~—o—-—-o—»+»--—>-4— e 3
!
,

3 ' e PSS SBu—

’ ' -
3 RIS e
» R -~ - -
P

! — T — Y S

b e s e SRR SRS S GHISISIEY WU — S

} s U B TSVEIPRPN S VEFUNF SIS S

O

’ e PR UES T S
' SERPGINIIUES TS

} - SN SSu—
b ' FESUGHUSSY POu o

%
‘.’\
! -
1
1
t
| ——— e
+ . . -
t e S SO
’ S WU U SRS,

poooemeee e e e

——
" PRI S S o - P S .
s : L M- ok
r . S—— e 4 1 e
+  un o T
! SN L T ST GnEn . B e SR T—— — 4
Pt =
FeRCIFPINTRAey M | EEEE-. FEDEIT § FISS IR MR ML W s

P~ i SO

Y S

. —— e e umam——

baviends ! + - g ——— B

———E— .$_ - PO TS s e S
R & = e e e e o 8 b e e e e e -

R e o . S et S S SR SUNESUNPA W — TVNMNIVPIRISY SEPSPUSUNI—— S V- —

- R e . G TSN WIS SR S

e -EE TV S S UIS: S

E O

CoHONS JHL OL 01 X 01

PN YR OO0 HISST 9 RN

SANONY 01

0840 9t



s T o]

M R S
-+
e
+

——

T

SO SR ——

.

WO ¥ SvS——

SE—
N S S Sp ST Sra—

T S S e

D S SET

DU UHUN S WIS S W

- g

VTSV SEVGIIUUIE S T SHD I G SISO CSEe———" S SO -+
-+ - -
U GUSISEINE I W S e - -—— . R

-4

RTINS Ui e————

S R

Zs

B T S —

SIS, Wi S-S WEN———
TS SNSRI S O—— | WRE———
Y S S SUPIICSTRUE WS S— | FRRVRIPUNIVY SF SR
e T S
D PSS! T - y N VOV Sm—
+
4 IeeE . . !
' o w + PUINEIV! Ee—— . M e 4
+ PR S v UE— WINCRESEANN S . . KRR
PR v W b i ageipilhosd — —— 4 - SO USSP — U W 5 SIS Ve
1
- . —— ———ae ey e T S o et
RS AN ST SR 't o ohebes st —— + — — + W
70 40 SR RIS 115D 1 o S 1 )
URPEUPISIAS DU NIPE! Vw— PUSEEN TSRS RO S W SSa— - afertordadg el
-
SCNTIUINIS VU S— -+ et - SE——
DS . BN Emme Farere il ESRIERNES =] R LSO
et i e i s At e . e 4 ) bt § e - NGNS SN W e
B e S ’ . + ?
T S SPUN SO UEETIE WEIvrre— - - e

e

/2.5 kN2

(kHe)

Toel BREAL (160 ]20nz |

: PUSEPEP) TS S SR T (S NESTRS 5 S W S S e e e a——"
b + USRS W SSr—— SURFURSIION VSt TS0 Vv S v SSme SR |
' 4 o ann sttt e pru it dontmagscnbude g
’ 4 - > S SIIEEI W SIS Sm—" -
} . . e e $
. b W eI———
b . - | ———— -
' ) . b Y MU TEVURTSSUN, .
¥ .
} +
' -
) + e
' ) SR
} = —
} | WS us
} " WV GIP——
) — e v
r VIS SEPTET—
.
3 + e
b —t epare
} + -
b - F————
| EORR——
'
} ’ F— GRS bt s bt - S = — e
| !
r g o mion g S . S s SR, ——————— — - e R
4 FURPU—— e N B R e ST SNSRI S —-. —
|8
.
' —aed P + 4+ !
4
3 . - - .- s i
T T t
b | ISR STI W, i
-t +=t \ *
! SR S R 1 B Siakid LR B S Ll Ix:; ] 1
' 1 |
e e T s T H ISRV SN IS SRS SR G m— + -
e e e e e b et e e s . e e g e e e §. oo :
RIS PSS - . S e TS SN : + T
NS SEPSITO S st or F TS + R - " i
D S e - —— e~ e . e o ‘-‘.-..._‘_.._..*..._v L |
- DU S — st el st I } —_— .
T iy )
DRSS L 1 TR 5 4 1 1 4 00 6 0 R L 25 AR
+ FOSITCIN RSN RIRDIDN RSV
S St it it SIS W

SORE Y 700 A0 St 8 SRME A eeaee manassnans o

L

3

(P)

itk *“:?'Q

vER W aove  OD MISST ® TI44NIN Z N
¥ LeHON! 3N OL 01 X 01

SIHONT O

0840 9v



o

18]

ot R 0 Sy VRS RPN 0 FR NN S0 S 051 0 AT S U } ! SISO S . .
. B B s dat i L S e e P - { . e R e R .,.1 —— D,
N . ‘ " " " RO FDERpTE! W S—— PURD) N—— V!
m i- . -«-{L-- e Mt e S B S S
l«m st WP WSy GUT EENTIN TIPS i WOGEG—— S— 4 NSS! S S ey S *
_“ e e e et e e e e et - e} - + - - . o] -l
) ST—— B e T S s D S e e i} . " R———
O * ol i S o e S S 4 - + - - ‘ S Sademtnan - el
"~ -
1 - > o SVe ibrpanidritpspiip ot aaprortrai et aders b - — Y - -l ) RS
§t m . D —————— e e . - ! E— .
b ' - UPU S SIS TSI W TSN VSRS GG W——— " - P S -+ 4 . -
-'j. P T s ' ——————f 4
y ! s ———
S - -— PIS. 1 . 4 - ’ PR
_ JINE WSTDUISITEN WS S—— — - " . 4 - ¢
YU DRI WSV WP S Sem— . - - - ' -
VPR SV WP -~ + S | . | — .
R S + - + e S * SRS
PR WVORICRP G WS S S S— > - ) - - 3 - PUTROUSRORTN BNy Gy ! o |
st ol b e - s> - - . . - il ed " WSS———— Y —
S S ) . . - e isan s + s po i cpant suibed +
S G SURPRRCURUIN UIPSRSI—— 4 e POPIGINEN WDSINN ! S
-—pvre e b e e . + SUDUUDUS SEE— o e o | Ea—
el WEREONE RT TN U TR AL (S0 1y RSl R ey TN, _— a———. RTeo § beds
e S e S i T e e e S San = e e e R GEbaman S

4
| 053 150 TG UL L e 40 26 e (0t ) O } . .
. e H -+ a1 e
!
L T S S -.-...._.l_........“...*..- SUUNUCOUEN SR b RN s
— SRRSO TN W05 J0 ) G 903 S S0 (S S U S0 W N 530 0 0 5 00 S0 S 4 bt - Seapraty
———d
' + TR S SN TSRS i TNV SIS SRS TS " T t SN—
} + PORPASY WY WAL SSRGS SO S T4 155 (Wt 1%, Sop SSSTn-will 05} SECROTIED FUER) GRS (51 ERSIIEE S i - ' "
’ . . e e i SR TR e e A e ‘ . ———
i SR VAN T (54 9 I T - ISHLAR B SRS AE] S peie B i 4 -
’ . — FOIIGNITES SUSIRSOUPEEIN Ea—— S " .
—tn SUSSGIY SESNEPURN WR— - S
b . . —— B e - g - ‘ -
. - S— —t vty 4 ’ SR
 CR— "3
M &
S S P P + s
————g - — _—
-—— Y- - - 4 -
FUNDUPRUE S - yﬁ. . + .
4
b . . NP —— - .
| S B D D S O i B W S 1 B 0 i
' - . . ,‘
SP—— e T - - Y- —
[ S
} D o - v SRS S SUSVRE T W ! WPSHP——
boos e e < e e e e ey e e -+ g e -+ v -
S T TSRS NS T IR TV S sy S —_— PPN
b - o oo SETIVESUERESS SIS ISP SIS SIS SIS S—" ! WS
) . SRS TS — —— — ettt — - - . et
} . D— S LD ST S— — - fpe——e . S—
} oo - OIS ——re - - ‘;.a. + ————
 —
! 4 H TR i Sl 1 . ST
TR . -t PUS— pa———— { N— V— . SR
S ey | Ve MIPER S8 | FRRII | RS
3 4
{ '
- ’ P T, | - - . * -
. - - e + —t e . S—
— ot 4 — - .
N SN e e s o
| W—— -+
} $ ——p s et e . . gl - T .
Sy . PSHEE BRI A | st .I Aocigains
- T + SV SES——— | . —
! -
’ . - T S —— PRPUVERS SN — - ¢ .
]
1§ 1
b S R 5% VRPN O | | FES
i
1" -—p - et ‘ INSE
|
b e e e - ————fen s - + - e
) TS S -, o N -
} -+
3 DA - i R
) . i . -~ '
It - s o 4 NP
} - + R B e e o T RPNPINIPRES SR B e |
- e s - PENPRNUANPION SRS S
USRURP PSSP SIS Se 4 4
T - —
SR S W — 4
4
et tfpee + B e e wa——
VIR — epipnads 4 o (5N IR 550 S 5N ISP SRS RN SRS SR e & es o 23 200 TR o B, o
I ottt b ettt o o s s e e e S e e e s e o VNS I S ST S—"
e . «-—»—o—’———.—.—,.r,... S e S Mmeamtat e ans S St S SR S S g et i et et e - e e e e o
A

(ar)

/ASKHE

(k)

M

x 01

o

AN eR 0D MISSI W TRAANTN
{eHONE 3ML O4 01

S

0840 Sv



R
B
USRS SEEora—
p —p- +
o -
B Y
+ b PSS GINISSSIISY VOIS SRSa———— —t —
b ap e . L N e -+ -— ved
voeep . —4 w— e ————
+ — Y W e PUNIG! SUpr-am——
&

VS S vR——

R

ey i

R - v et —
PUR VDU »-—4—.»_..1.._. SRS TSI T— SR TSR |
S . - .- NIUPURNEOIN SPTIPUSIISN Vi SR S——— Ssasaibinging
- e et o e S —_ 4 . -
'
.
L — -
b e o of ‘ - .
p—oet - R

b —

RS

B T

e SIS

I
= VSR W———
-
4 DS GRS — et e e - e S
|
o % POV WR——— PUPIIRUVIS S-S aaee
- - - SORPUSPNY Ea— 4 ICDRIUGI CRPS——
' 4 '
T 1 1 1 1
1 1
) N B D e e S e S —p N—— - R e u—
R i I < I
| 1 7 i
e 4o — B S St
L NI S50 U= 3 4 + « e cor R BSUIRESST ESESENN ! SEREIRER S
.
r '] ' 1
i
o - —— — . B e S S i St IR S T - S CO————
b + oot + ¥ SISNRRS hana
- B e e 4 4 o) WSSr———" Ty
b - e + e —
L

' P e e v ——ed " e e e —————]
1] > .. e - e 1L e — i - . e e = e ad
. DI BRI B3 WL L SO A EMATY] LB AV
) - e TERS—— + - — 4 S—

. e - — el - - . e
. : s . O St . e st

R s

e T CUN——

) T —

e SERSETSR &

e e T

B T ——
S Soprraveuryrbry

S [ v—

0
- USRS W Snv—
R e

NP S T——

T SR

R s o vun——

e OB S —

VSIS ———

Y SEDASA -

e SR
vt e -

. e

e SIS

-t

ST WSe—

e

,k--h. ————— e~ ——-

i L C——

—e L Bt s Mt S S ! SIS NN W a——
- - ISP TP S—" S PPN
} - —
} . - -
} S
+
$omvre
[ +
| Fos :
} . - — e TIPS - —
=
[ ' -
3 i S SELT SRS SN SUMPUNRI! (VUSRS GPUNPUNISIY S ———— Tty TTUIURETSIIER, — b -
- e e e e o I SEPISUN WSS SR WIS SEE W—— i e —
| - b bt _,__._,,__._,___,: NPT S—— ! ISUE—— IUSEPRIEE. WS-
t e S O + . 4 B s &
' SRS S - " ‘ 2 !
} PU—" - e g —
* *
| e T S .-—.—-4»-........-.? . 7; "
' ™
| SSSEERNER WIS " ' Y e 4 LIl
) § 1 T 1 1 1
- . 4
é ] T
- S - e * v . e e - +
et e e ——— .- t + +
R e S 5 ' 1 ' &
1 T — 1
e
+ ‘ﬁ—dv ‘ }
e i 1 ;’
. ._+_< - . + % +
] |
[ 2 s I } I - it B
. +
e S SN -y po — . o § +
e SIeE—— .- . . +
s - 1 T = 4 (% §

oo

)

I . Skag

TER MR 00 MISST W TRAININ 3 H
SAHONL 01 X L SHONT IHL OL 0F X Bt

080 9v



v - et

R e 2 -

NO—

' R e . o ISR TSNP S -
! s " | + - s § et e g n_—
} - et et d st et ropreced B e —
| — .
A0 200 8 O HIRSRAD| ) SRS O R 40 3t
—t .._._v..-_{ - ' ‘ - - - + .
«4—+mﬁ D s e SRR — . e e e s e S P — - ' - 4 ————— ..j
. B e e - . B S L e - - b~ - -
- 4 - - e —— - e 4 ———
" " ‘ PUSPRREE § . ST s ‘ -
o ! S U e BN
- " - O S
- . ‘ { - g —— = ' - -~
P— + 4 s 4
- - 4 + @ . 4 st
. + ‘ e R - ' S .
—— ovess oot Vi RRSRTRLS i1 de s o s W4 s el 1
- ‘ -t R ot e e e . SN CEPm—
——— . - ———pe gt WP S SO
-t - + - e B e - ————f o 4
g w~r—~-{ - 4o e e S T - e n
oo IR TS | - ! ERSE—— — AR WS VY S v—
WO W a—— e - e
W BESsrn - O S b
i
* - D e S e R - DU VGO VSR VR STENEOCTI—" W = -
| - TP S G S e - e o i - o o coame
} ORI WS- W51 958 W £ WA i | - 4 4 e -
’ “~t B - - T S e Y -
.
s - B DU
b 4o SUUINSIUIN SE——
) + " — ‘Pt e
} -t * — -
>
b . | SR
-
‘ . | BTN
} pasitety
b . Rrle B A M )
' .- R S ——
' " E——— » OSSR
| A . S G

4

+

Y ONO—
o

? SRS ——

e
| S, -
4 . 4 -t P
} —t I SO
' . 4 - e o]
i
} + - | ENERETRCETIA
B e o S EESSNETRW (NI . — - - + — ————
- e e e B e TS PMS S — - . B
R et e e S CEIPSUSSVENDVS SEPVS— S— M. e e

et et b d

R S

e ————
4
+
'
.
'
4

R e

N

DA S

R e e

e

i e e S

e e e e SRS TSP SIS
S S SHRT s S s e e B R T
iy "
- g
! . +

e S

-+

e S SV——

—
booceme e
poee e e e
-

B T SR

.

o &t peed

e B T

o s e e o
A

et

B = ST
RS SRR

S S W

ZSKknE.

I12.SKHz

(kne)

M

wEE W CER O MISSE ® YTI44NIN
(eMONT 3HL O1 0t X 01

SIHONT O

08.0 9v



SPUU S

4

SRDRPG SSU——

e e < o 8 e

S S e

e

R e &

et e e+ g e
e < e e of

- e

boe e

R e

S T

B S

e ot . < et -0t il

95 S MBS 1 S 5 WD

it o4

.

-
e Tom PP

o

- .
- - .

by

-

B R
e e

ot e o e

et

e e —
— — e
o
o g o —

B N

FENPUSIEENVS SEDU RN o
et s e e

SUPUDYSEPISY SEPESI

R

e

e

i 4

mtepgpents

—

e e e

A5 150 LS O SR 8 4

e DR

> SOOI ¢

——

SUNTIERIN WU S N USSP WS w—

ey gl

= S S—.

————
—— etipe-
- ¥ -

- Y -

SEEEne- -

SRR Medy B

-t

-4

e PSS SN R

v

S s ———

A S

e S

s $m e e

S

——— e

.

e et

B e -

ey *—-0--..._.._1

e s e P |

[": e

vt e e et

B O B R
Lk i T
- ——

29NE.

AN MR OD MISSE W YRAANIM 3 ).
EIHONL 0L x L eHONT ML OL 01 X Ot

12.5kiz

(k)

0840 9%



B b e S e T R St
1

. T R -

R B e ! WEERSONSS Wr——

SRUSIY T PRI WITINPSRSUDNr SUPS——— RS

0T A BT W N R W S e ¢ . HIESRS

R U0 0 5 053 O 0 G NGRSO R SRSV S o !
b - EAN st |
I - Beibseitiind " (I |
¥ .

| B¢ . PO ‘
! S + ‘

— et} - +
! RPN WSTE P G- — p— - +
b —m et — +
) S F— - 4 N
. OIS SEP—' NN T +
| NS SSEETE: WIS S QUSRS SSreum—" S PRI |

e e S s e e s
! S PRI GRS e— NUT— R - ———

N Emaen o o o e L SEnns - —— -y - - ———

e S S e e e i A R et

N

A GG SO WY ! ENTORSIREGNENS, W S a——" ! DU GRS S—
- + et e G e et e e g ) e et et S
YOG GIION TUSENIS WU S 4o e e T e s e e
e Y ) 08 4.0 B 5 94 (54004
| 2 —4 -
b ¢ JORS N NS U Nt AR NG (e TR B FES; PP
b + - vt e i
b . - - S
} . e - e T
' B + - - — R .- $ e e
" ettt PSP - it ! E——
& ) USRNSSR s ol - - ! N
— .- SO ESDUNRURSIY S - 4 PUP—
b "
SR VRS 507 1 D B o84 ey e
s M ] B S o 2 D e
4 Sabracyueitharb e P I - . ‘
TDUISUUPULS UNNE— S——, ¥ S— - —— n
| ; 15 1 404 M Sy e - S Wk i 8
b r— e . - PSR | - P P
} — B Sanamat . - et e et e - b e e
} e S e T SO S
po= -
b bt You A G S0 VLI 1 5 el P ) PRI 0 e
- e e St e————— ——— . - Rt S
13 P e mc ey e e § e e e e - e - 4 . e e
) Tt (e e SRS W G
b . TP SV — e bt e _—— T S ——
’ + FUSFISSIS e F S — ——t T —
} + DIPIS EPVSUSSINEY UGN TV —— SO GESISESES SN
b 4 - — e e - POB— ! SR
-
b 4 - - T S ) —— e vt
} - . S— ———ed —

| ' + . St} s ? O
Hi
} R : | NERRER—
' — + . TERISE:
! + .  EESERARE
. | | N B RSt B RER
- ! S————
1
| I | BRESET | -
4 ! SR fs o st ovemed
NS ’ RS R RS é IS SRR
} ook asiis + o SRS | : | ESIPR
b USSR S OISR, G S SE Y -

1
b ’ ——ei s +
} S P . -—e—t -»-.—..fﬁ.“—-—wp + +- ™ +
} + PRREIEEAN W1 e o e e St T GV FUSI ST S W e 0 -t
. -

et i |
LGRIrimes o Snd Con e b ch znsoaum et e gun Ao med et Zen g mer cnn oo L L R S e SR PR e o ey Spe SO GBS S ——

e e St e e o e B e Y U UlN SIS TSPAY SEVMISSI, SR

S 55 O Y ST 6 Y e ot TR - ) US540 TS @ I O S MR Vi O 88 0 Vi S e -
am e 1 O W00 o 1 0 A T
 Sin g a3 o o —_— + R i S T S SR =il CEUUSIEDURPU WSS S -
T B s o 2 e S s, NS S AR SRS EEENE «NNEE R NN SRS .
el B S e S SE e S RIS PRSI S OIS BRI ST SRR s ST INPIED UIPENEI—— S
s e s o e e e s e e e s T2 A B T ) BRI
i

(s

X LepONI 3L OL 0 X 01 3)‘

vinw does  OD MISSI 9 TRaaNAw

SN O

3

0840 9%



»AQM 1 X 10 TO THE INCHe 7 x W
MEUFFEL & ESSER CO  wame m w

T

QQQJ

i

1._.
L 2pi82 O

T 0o

Ailidi

i Lﬁ&r.

< “5? @‘l

e\ J.
AYapfag -

FL e

P AT NP 1dY 1idd

iy oy

»....rf.nw
-y &g JAC

SERRIEL

‘ft"" —- -

e

o S .* i e o

g o S S SRS

R s S s ..

e v




KEUFFEL & ESSER (O waid w us

-ﬂom 10X 10 TO THE INCHe . i d &m ONmo

e o e

e ——————

c———e —ae.

.

——————————— i ——————————————————————

e e —

S—




b o

. - -

BY 029,

T %)

R W T

K-E

S 3 b~pTy

At ot _
O S7TO-vHe ditldd

P TE e e
SEUF L & sl Lo

*
!
!
S s SR + -—
:
|
|
.
|
| !
! !
! 3
R e T o TS SRS SRS USSP SEEDED
: ' !
: i
| !
4 |
3 ' 4 . - +
: 3
! $
: | : :
S e - PN NP IS A A WA,
! ! 4 ! 4
: ' ! 3
: $ ! !
! : !
! } i
M.. * ’ - 4 4 T, R
: : 3 +
! } !
| B : » : ‘
: : ' ' :
: § - : 1 :
f‘OQ-Aj'00’+0O’OAv1l00'00"‘*ri,’4"‘c
} ! $ ! t+41 !
’ » | ' r1TTY
: ’ '
: ‘o g . e |
: 1 4

:

-

_——

e

o.t.--'lwlcblao.u.v‘...

=38

-

- - -4

by

M

saasd

46 078

b —— - - ——

|

ottb‘t"‘*'tov‘u».

'

|

R

e

R e Sy =

" S .

R S S—

e
5 3
$ o
SEESEaEE
! !
!
]
| +
w..oof"Y’
$ 14
f
3 +
R
IR
IR
44

-
i
:
!
i
!
!
$
i




Tt 10 e
S ESBEN LU mmin e

o 7O

»
PRl

14

K-E

e e

i |

i

.
SESsENERlESaRasanal

et

-

!
]

b - -

-
e

4

g5

gttt T T T T

- .- .-

1

-

}
|
|
|
¥
{
!
}

e

B e

ii

-ty

}
|
)
R A
.

1

- -

1

e

R

B T R

'
3

e e o M S b S S S S

R

|

|

e A e et

t 4

$3 wd
(I

:
!
|
$

e S e S

1
2
'

ettt ettt ettt

ernt?-O Fw“ﬂ%
!

i

<~'2K-¢u—_'.dd_

Aof o
e o

YV

C\rv# Erde

]




W K 10 TO THE INCHe 7 - 46 0780

FEUFSEL B ESSER (O mes o wne

D R SR

ey~ -v-ﬁ' -

t
t
¥

+
)
'
4

1

+

'
>

+

‘+

e

4
v

e e S S r— S O —

.
:
)
»

PR -
.

!

'

ﬁ’.l"l*.“’iA
: - -

B s e oo ot S ST S S —

Fm
35
.0
-
1

-

B

TR A 2

4

)
‘

R

Tw..». - ep TP Dwtnd
Bprdp o fEvapeRipl Ty iy EVES

2 0sh IS UE8 gus
oAty S70 ek dl-18d)

|
!
|
i
1




~
a0 b 4 1 ' o > ] ;
e e e e S T S 1 . - - - —woeliiy -l & R
O = SR - * ¥ NP . + - . '
e I . . -em - - — .
Sammany
B = . 4 a4 . < "
D e S} . . . - + -4 . - .
B e 3 . e -y - - 1 - - - - - . » “
R . - . ' + - - __ .
'8 -3
T
.4 .. b .o —T~ -4 K .- 4 . ’ . .
.ol - ‘ 4 ’ . - >
- » oap e e . -4 - - .
P — ! : . ' . . 4o
+ - —o—- _-‘1’.7*‘“ .—1»—< L e . n—— e &
. -t . | . ¥ .
Pt v st :
. + . . -
- . { ' . » .. * -
- N ‘ . - PRV G
-t ‘ 4 + b gmatn ‘
. + . . - PR S—— ‘
‘ .- . I . - ' - - s e .
-+ - s e o)
4 -ons —ed j N R " S U, - 4 3
‘ S — + - — ‘ PP SEN—— o |
. . -ee +—t Y b0 b e S R S —
- 1 e e B Y T - PPN U URPSEUSPNI VSIS WSSE— Y -{
R ‘. . o ‘. .- - . . R r 4
.14....-.,4.,-....#... B T . S e S S s s S -+ -
e T SRS SR I WV U — *..-*..,.......4...<.4. . ye -
T . . qee 0l e w1t e - . - .
- e _
| .. . . - [ + . - - S *
} + - bopd P 4 4 .
} " " oo el s —d - " . ‘ ‘
5 ‘ 4 . —— ‘ . . + +
) . ‘ + + 4 ‘
| . -
' .o 4 '
- - .1 B e P UL AomTarSRT—
t ‘ o ts rnh ! '
' ) ' 4
‘ 4 ' 4
|- . : . e
+
) ' . ‘ 4 + 1
) . . . ‘ . ‘ *
) + . . A . + 4 ‘ : .
! ‘ . - ‘ . 1 N
3 T B S it et e e —
} P— . R ‘ . ‘ 4 -
PR PO - . ‘ v . . . 4
I N +oon . . + . . . 4 : -
) ' i 4 . T - - + 3
I
! \ . ‘ . !
} 4 4 { 3 i
! ‘ + . . . ‘ —
’ - e v . e A L e
! ' 1 { '
. 4 ) 4
' ’ ‘. - . 4
| ’ ' s !
| SR—— e !
\ : ; T : tom: : ] .
4 i . + 4 , ey $
| 4 ‘ ‘ t 4 "}
] + . ‘ + +
5 . e SRS SO S— - - - PO SRS
} L 4 ‘ 4 '
t ¢ - . ‘ ' ‘
. 1 4 ’ + ) ’
! 1 4 . ' + | .
r
! ! . B 4 \
| " - S — - " . s ’
} ‘ T v VU W  CE—— —— .
| - wud 9 > e T B BTSSR —. > S — + P a— R— - - -— -
=3
} e e B e e B T0t “RRTER SRR A e
! . B S e o A e et - A
} e A 2 R s H-t—.<--¢< i o e o
’ R B O T I S ERSR - Al
LB St SRt S S e e T vy Guigenpeifierd - TS M IESPAD I V- - S e
Seatuints i B e e S S S SIVEUNPUNS SN SUPRS S - VN FESESRENE W G S 0 S WS L]
T —— .. R e e o B ot o o o JE S0 G SV WY L = SRR IR B e R e nYig b oc SO IR
PURIEE T M S e S A i i s D S SR S SRS Priea e S dhe Amae e e T B e e I e e e c - e -
 S—— - +
ot SRR SRR T S — y..,.<....-1 B e TRTEY S ...._{,... bl YSNENER EEUAEENES GFURGHEE W BRI RGN I ARV I i
Aend ¢ M G B it e S B A et T S e SRS SRS ISR W SR WS " . TR ot .. W &
PR . LR S L S e S, - PR B T i R S e T e o - T R S E——
p - . . .- SR RECS PR W e I P—— .- e B s ST 6 — Sm————
i ath &

b4

14 <"Hz

s

Q

O

AR e O YSER © TR
SR W) OL X ™

s e

’



e e T - K . * - » ? v . D _. $ o
B W 4w . . R - we— - e, -
B el e . - Tt . - — - + - - oy
e e e A S N . -— - . - — S L . ! - 4
B e T S SR ) o . - -y .- o = e - ot { ' -4
P et ) - wapme - o . .- . * - ‘
e e e e S e ] - 1 — e - e + + -4
e Bt S o{ e T R .-y e *- - - - -* - - - 4
'
e R e T S > . mgpe SHDGRRE ..t - o .
L annd - - . N Eaaamman . - -+ - +
R T . - 4 e e . + - rosn - - + .
- -—.‘-1 -t ¥y -—n - - - 4 4
- """“""‘“ﬁ
.o e ) . » . ’ .
R s . - + - .
! VPRNSUPTDISD! UIPUPPRSS— Y-~ PN s 4 $ - +
4 e e - . - + . - .
I GU— RSP SN . - + - - - o S— 4 -
+ e .- e 4w + - - e —ef . *
 WPPURPISIDS W y G- - . ‘ PR S S - . .
et e o - " - — 4 . - .J — ——— p—
" PO Ssav————
1
. s i S ‘ ‘ . . “
e S e ‘ E - ‘ P s ~ . - - b~
> . o PP NS . + PO - P atet ot comeie ¢ JES— 4
B e e B q} T S D St S e R I
S RPN SRS Y S ol e “ - - - e i S . o a
¥ RRNRPUNIVSPI UPUIPUSEGPYDY GIFGIIEDUIIOR! TPpe— PR W— = ————h vt
. B e e R SR (PO S SRSV WEES———
e S e T Lo o SEVSRITIRS S - vl ce camt s v . e i -
W PRIV WIS Y— _‘4 . 4 - ool SN - “+ - +
4 R T ‘ ..<.1 . 4 e . K +
L - . ,—rae R . 4 - - - ‘ R - - ’ .
‘o - .o + . » 4o - - ' 4
" e
4 * ' - . ‘ . 4
+ . - - 3 » - . ! .
‘ ‘oo . . + + '
- Aoty saeaaan -
. - - -* . e . + .
. - - + - . '
‘ . — " $ " !
‘ T B ‘. ’ " ‘
-
. .4 . " +
) ' ‘ . ‘
} b " ‘ .o . . + .
) - . - . » 4 ‘
. o = 0 - b "
Senh—e . " — 4 ‘.
| ‘o . . . 4 - . ’ . - -
_—
) ‘ - P - : ,
} . " } Likinis
] ’ * - S - + . I b .
) . . - 4 e H 4 &
' - Y - FEORITE T—. e e e
M - 4 ! \
! 1 1 S — 1 !
\ ’ ) ' : i .
I ' ] ' +
+ -
1 . ' - 4 !
| ! 11 :
' * . + . '
. P ! |
r - | - - R D —— e s et =
) $ " ) 3
! ! 1 - ! t
4 ' .o . . " \ N 4 i
) ) ‘ - + ¢ * 4 - 4 i
T " 5 i
} T . 4 } I Y { i :
¢ -t poemar o . N . 4 + - T -
’ . - > R -y . 4 & b ', " . $ - - 4 -
[ Ny T o T S ShpA . - PR - P o e s+ gl ipociay gy S\ v e PORRA - +
JERESSRERERED: S - " -
' : , 1 B B 1 B - UGS B 0 R
' ' AR S e e B e e B e S S S . T s =g R et S S e
! * " e dh B B b aun i e B e S e s S e e S = b e . - SV P e——
) " P e e e S S S TS PRSI WP S W ST SR S G ‘7*4. . o ‘% -
e !
} ‘ PR SRR D S S R & 0 0 1 1 A N0 80 001 W 6 L 8 — D S
[ . . LA S S e S S S a el S S T S ey Y UMY S, + - -—e D e St e @t e o
- e . e s s S e S e S B S S <-<w'..* R e I SN . » 'ﬁ - e T S S - - R .
L s s e L S S A e M S S ST S SRR RS O et s ol - .‘.-_. e
= -~ > |
VP '} s et e S e o i S IS R R R 0 0 0 9 e =2
S S SRS SR EES I SO EE R S 000 0 S S .
! Y ..{ Y B ’ Sy g 'j > e e e «—""Y e S L S e SRR

Zz

1A . SKnE

)

(@

I-H

T e OO0 MISED W TR
SHINI 3L OL ™ X 2

G W ey o

o

0840 9%



T e T I . -, - < cop cw e e o g - "
o DTS S r - ‘ . R S S . +oo
T e e T - - + e e TR s St } -~ 4 - R
VSRS S PSSO SN . - " 4 e — * - ) - ———
P — DU WP SUTUUPPI S ¥ . 4 et OSSN .- ‘
e T Y SRR * - - K . '

Y E———— B S L PO SN — P— ’

D S TR - -t e ST . . e -t - . 4 PR

' 4 |
i 44 3
+ 4
$ 443
b
L 2R 2=
L B | :
e
’ '
:
-4
}
R e S
b 54
L
: $ 3
-
!
.
-
4
4

o s bt o— . ‘ s K 4
4 * N + . 4 4
$ o -t . + .t ‘ .
DI — - ’ - . - ’
- . - -1 -—— -4 - 4 .- . e -4 . -
) SOENEEIREN [ . - 4 } RIS (SO — il
R .t ‘o . . - . 1 - e e e - -y -
! SEPR———— p——— | . . " . § P USRS SO S—— +
e e e oy
+ . - -——t - ‘ B SEIES .
v .o s + . e ¥ L e S q -
) S -t PRUPU TUSp—— M S—— pree SRCD S R S
R e s T e S e D i } PUTUSI W —— e S TSSO
. vt R RPUER S NN S T ~ :
’ » R B e T B e R B e e e e - ——— o - , + -
r ' e B A . e Sl S e b e al) el atty ap <lfp - G B *on g .- -
' D e S T T e e S S S S i . - T - - -
| O t- - < - -
) e - -— > N .- . e g . -
] ' ‘ - . - " . et -ar— - - . ‘
} . .. - - . .. . - - - — — -
b 1 < ~—
| et } 4 } |
‘. * 4 + 4 4 + ‘
' ' + ' - * - - + <
| - N ‘ . . ‘ p e
+ e B . v DO, —
s s e e |
! : antm Lol . : !
. t ‘ ‘. 4 '
) ' \ . ' 4 - ' .
- A 4
T ) g
s . - + : 4 ’ o
' . - + ‘ —~ ' 1 ’
) ot . -t : - 4 + i ‘. \ ‘ y
) ot .-t . - . . ‘ — !
’ e e . P — - W SO S —

) + - . - 4 ! — ‘ P et 4 - - \‘L 4 : -
) bt . - — - ” . V- 1 $ ‘ .

| ' } ad fdane : - ]
' . . . .- e . - PP S— . e . I .
» . e T 1’ e T S ———— e e e -..__.___4

sy i ‘

: I ! : !
‘. * i . : t
1 . * . ‘ .
'
4

A 1 W

- '

$
{

et e e o

' TSI SIS TR T,
§ WA WS

. ’ - +
} - ‘. " . +
} ‘ . . .. . . . . -—oh
) . “ . e e - - ‘ D S— -
. . e R e R e . . D — R e e .- *
——— ) ot >
i 4 P e s o o T —— B
) - ol M S S B St S S T S SR —— D e S
} 4 . *sh e . B e, T Sae——
} ‘ - R e e o U —— Sl
3
S + D e e . vy SO * + > S S —
.y ‘. . by M S B B e e -—e R a—— - - e
B LT | . - M e de e B e S B e e o o vy e - - s s, ane s S oL
D e S e S e - o-.‘.. & e o fr b e e D e e ST
e — -
-
Sl ie, St an o m e e e aean a oo . S0 S S B SR UISESUNTY RIS SN SEr W RPUPP ¢ ~.4.q}..-o s s S T R e o .
L et g e o e T TR D S SR T I e
. - . - - b S e S ShS A B o B S i T R PR, A Bl b et M e T s o SN G s e
[‘ - .o - .. e - ——
. + - - e L VSRR, ...._..J..,..4» t N .- Sa—
-

2

IH

w o

SHONI 3L O4 ™

»

IS s O NIRRT W TR

skpz
)

/

08L0 9%



S aaan o on o v - {»- “* .- - -4 -
B ST ST - . . S SEPR S Y ey
e B o e e S e R TR - + SR amad S o N b -
Man Ao e A e - - . - - . R R TR - - - » -
- " ——— e
ot g h oo e - Q - . 4 ——— e -— . I + - - -
e St e e . - v R g - . -
e A e e e e A ) e — - - ’ e - o
1
i A . S . . " - - S, ettt
- W G — S— P ‘ s T - Y W S—, - - P—
s T S e . > - e - - - K ! PR
VU T, - — - 4 - P | ‘ p— y
e TS b . i ’ RN
) EP— | - ‘ ' . .
ool ' - ' 4 - E N -
.- . . - . - - $- e
e e S -~ 4 . 4 ‘ - B e b R Lo
i S et - ¢ ’ - e e R e R
B 4 - - - : st - o . s .
- - - - . - ’ e ove " R
- -~ p—
SV SRS SR— _— - " e o - -
- o e - . . R e S -~ . ..»{ -
N Vi N - - S S 4 i e e e T
B S S S i T I T R e e e e & -
>
. - N ! SEPIRISU VTSR T — PRt - e T S o “ S———
’ . e T S S B T Y «J}A.—.-.-.-4«.--. - e prapmemn— B S
} ‘ PR L e S S T S S e, [ TR S -wa‘“ 4*--07-0 - WD CINSEII Sm—a— B B
’ B e e B i At . T . D e SR e T Y S ST T
P - -+ -p- - —
} M P - T SR SINRPSRN Vv—— - 4 ) - NESERS Wy ol e
} . + b oty sopeaftfrpentpnidsabtpet i bosdrich NP TOPGI— ~— o - p——— - i
) ‘ . ? SRR R = T SR - + " " W P— Moy - bt b . -—
' . . e [ Teva—s i | e d . . e s - oee
\ Y S -  SO—— ‘ ‘ - " F VO
s - .- + " , - -+ -t o
' . L ambant i o - . - + . N 4 . PPa——
‘ -— - * .
’ T S——
. . S B I - ~
* » .- + - » ‘
‘ . ‘
g o x
b v
| : ] |
[} '-( LI . . \
) P . . ’ - . “+ .
} P P - . . ‘
v . —
) . 4 - O Y - " - -
PR o WP y PP 3 + oy we - .
) .- .- - " ‘ - - $ et adst -
} I 4 e - SO 4 -
.
) . + - .y - -
’ - + - + .
' " - 4 - N "
i} 4 . ' + .
3 * e ——g— -
) ‘ . +
! ' . .
{ . 4
‘ - 4 l
' . o4
v ‘ ’ *
’ - T, S m—— i S %
' . |
+ ‘
} . ‘ s " ¢ 4 3 H ] ' ! 2
-
1 -
) , e . 4o - b~ ' 3 & 1 . 3 i $ Sodt-di
) ) . . .ot I + - » . . . 4 ‘
S ¢ G ah G0 SEe Bo e o - * .- - R P— " 4 § e
D T T S e S T S .d — esbiap-aprib S i seteid - PEREE: | & FEURRSTIETS il
- . -
. s | I esapuhetion e I Sy B
‘ - | ERSm At 2 anae op S S | . gt SR SIS SR . — e -p
! . R etk e i et e g e -y v ;I R - o
5 4 . W L S e a2 TR RS SRS — bt + I _‘A'# + |
-~
‘ , ' : . . B % O O 0 ) e o 8 | 200 aeag e B e S S T
H 4 < - 4 e s e . e e L SRRRNERPARRY A | WIVISSEPIPGS GPASUIY U PRIV T S — -
' . e 0 . S o Saamma o iy S Bea gy S S H"H«,»v-—* ] T e D el T IS IS S GPSPE——
s .. . L o Bl e i o B e e a0 S SRS S | - o N RS S W -
e - " -
. O B mamasanss S S S S R o e e o S . G A R T G O N 60 R R ) S y |
— e L S S R St e S S, ST S RPN W G W N B R N O DO L i a DL U e 860 1 5 001
- 4 b s < 1t v e e R . P T 0 IS SR G AR AN T 1 SR TR ARG e
i 3 -od s B eepe—— r— - AP G —— el e SR “

-

——0

()

m-m.mzn

SHMN INL OL ™ X M

b B

08.0 9%



e e _ ¢ L ) o e . .

oy oy ‘- . . .-{.»..4..‘....‘. - - A —— N
S I L . >t 4 - e 4 adrenemant FS————'S ot

eapentafpries o o ....1.. P - R e Sl SRS S VABPNI—
TN et " NS | il ot -
i ST N . “ * "
.-&—.--......{}—’-...... PR ‘TP, P — - - ' -~

b e W G - . + » b -
VURVGUSRA o + * .- T T S N . .
PSR USRS S, ! — - " ¢

e .- . . - - = 4 :

I
-

y SN SN S W
|

e IR S —b —— ‘ ——e eprpanpasifpese —,

- . - f - ‘.
- . - -t 4 .
. -t s - . 4 4 -
o v . . . .ol .
e e T ave ik teh v o -

.
-
-
|
:
:
'
4
.
-
:

.

e e et 09 e e St e ea oy b sofetp s § et

-

o
™M
.
ot
i

-
B e e e o & DYSSVSENERTES SEUPe
-

L e S S L RT ST TERNR ORI SEDSRPS

[m——— -

) - P SN, . S SETEEPR e 4 > i .
| . 0 8 20 0 !
. ‘ - -t b bt ‘ P . 2>
i ‘ e . T SEP . ST S —. .ve 8 a
= : ¢!
+ . RO . - ‘ 4 -+ 3
) \ } ol . - J ¢
| t - . - 4. - - +
. NS - o
4 + . ot et - " + - > * *
‘ + ‘ - ’ - . } /A
' I > e ‘ " ‘ “ ‘ - + ~
- ‘ 4 + + 4 in ‘
— - 2
’ b .t .
) ‘ . 4 ' : N " '\*‘J
} bt . . 4 - 4 - +
) .o . . PR ' +
' e S et . W A et e - — ——
’ - - + » 4 . . ‘
-t —oh =4 - § SE— 4 . “ PR + , - ‘ + S——
} T - ‘ - . y S, . ‘ 4 4 .
) ‘ R T . .t S . 4 t . .-
) . + . .. . + - ‘ ' 4
4 . . - . . ) 4 +
] *-ey 4 * + » .o . 4 . ros—
!  SEPRISESFISIR SIS, (IS SN G GENN | ST S G s, | ESUN——
! . ‘ 4 ‘ Q ‘. . o
+ . ' ‘ ’ ] - ~
' g

e
++
P
b

]
1
'
L] + -4 + M ‘ 1 .
) o — . —— B e R e e v e - o e o e e e amerad
* 4 4 4 ‘ ' '
| : : -4 : : * -
| S b B or 4 | o
' . . . 4 .y + ‘ ] + .
4 PR e e e e Y PR R § o n . .-t ] . Saa iy
4 & L Sl SRR L e e o TR T S SR SR WP, Py ey ® B — T SRRV (. ?""" -
. -t +
’ ‘ ™ petprapuapeapad R e S S S 3 o4 e Sne Ba aon the aan ee o aa
| : T J e o e N e o ¢ -
) ‘ e e B e o T FRFUN N SRR IR o e e epe ey - - e
i 4 P ..4----0<b-04-04-0-—- e T T, o T e i 4 bt 4
4 * s T S SRTA—— e SR SIPSEY WSPANPSRPSS S 7 PV SN .....,-...4,._,>4-.4'- o I § I S ot e
; R L L St e S SRV U, e S e B i s Tl SR T SES SRR
i T T e e o St ST ) Y S S e S ISV IR S — - #. ’«”‘t"_"‘"‘*
e T e R A B Sl S S S S S S S e e e e e B ——t- .-.._.,‘j B B
B o e + A
{ —rt ...oa{-o%'*’f*"’o-{’o*-.<.’.‘ o D B S SR —— . e R e e e S S
| Rt snanae s m i S B S USSR ST I SRS e e B YUY UBF - R e S o S 2
(- . N LB dnnaen e see 2 e o S S S SEFRRERE SSURA S e ARG aa TR SERSPSRP - R T e s
B oefE s




L e e D e e g .-y . P
e e B R R g e e T R e e R e IR S - S ane aan s
bl a et Py Gt el s S . > - e - L
I e e e e . o . " —— y
i S A S + .
T . . ' ¢
-,y .- T T Y - . - - l
9 B R s
P e aie an
LY Y ST B T S . ‘ -l ot
0 it = bt SPRSNE—A S Y . ' ‘ -
e RS S e e et et et + .
e e T TP Soa— 4 : ’
T . . -
L R aand “ . - *
R s i .l - ' +
B T T .- ' . — . S
- bembat o e 4 . .4 .- st - 4
P G, . - " TP - o cprmfpmas —ns
-—— e - .4 - weee T - - -} - B i e D e
ol adsvch e B g - - - - N T— RGP — -—d
Sl et st eeband ot e e o o ‘ — Y - ‘. . - - e
T SN T— - o o ol - . . - -4 - - - LR I O
Y PP, TS T VPSSPV RSea—— oty o st et R NP S -
e e T S T T TT e S s D T
' : - S T SUIvSTNIPSEY SO S, 9 e col) s e y ST - TS -
» . - e R B S e R e et S e S L R - = X S e e
[ S e T e S S e e T S S = SOCRUS UUUGIOIPSU P
. . T S e e S S T e - o of S ——
posee *
) ‘ ’ Y B S RSP SRS I SE—. S, . — ‘ —
) . Y e e s SR TSR S + P . ‘1 ‘
¥ ' ‘oo R S SRR U 4 et S e — 4 -
) . B e N S . e ] - o s . o - - e . -
| So— .
} ' . 4 o . et oo in — - vee . 4 +
) TR, s - - - -l . . 4 < Smen
\ P . §on . * ' .
} - e " P " " -
i 1 _
) . 4 .-y - P . . + 4 4 4
} — ' ot ead . ‘ 4 { , .
\ ’ . . . . - . . . ‘ “+ ‘ "
A
T
) ‘ -, ‘ -4 . 4 . —— ‘ ’ S——
‘. .. .- ' . . . . n et - + . -
4y T - - T " " N —
| CR———. ¢ — ———— SUBUSNUS S
) 4. bt oottt .-t ‘ .—tn + . v + .
) RS R , SR - + oy N e
) . ped o T - o—s ! S— ‘e " + . -
) 4o -y PRPPR ? WA st -\ — et 4 -t
| W—
r
’ ‘ .04 . ‘o e} . . >-nety . -
} ' . N + o DI . ’ . - + .
} + . . ‘ ‘ - . . Y S, " 4 —
) + - . ’ gt . oot " * . + s st
’ "+ st B S e e S e S B S §mrn o e e e e
§ Sl | 1 \ Sl | L} . 1 . -
) . ‘ ‘ N 4 )
’ 4 . 4 ' i + -
. 4 — ' 4 ‘
+ + - +
! . ' -t } :
4 4 . NS + ;
) l} $ ol | + H 4 -.L‘{ ¢ +
4 . + + ‘ . s . + Y S—— M
’ e apahaiees B amesnenan, ooy - - - -4 B St
. . - 4 . ) M 4 4
i ’ . x ' ’ . 4 ’
i ' ' o | . N 4 ’ { ¢+ —
: ' t e -y - ! . - . ? Y.
f i ' 4 .4
) ' . s e L R : S ' SRR - ‘ 4 S RS
| - R RN - T <+ 3 -~ . i bohdh e ) e : ok
t TR .y .h P S e P, - —er K z. ST S O -]
.- ot -
- -y i ) (B da 40 2mo 2 ¢ Sheamti s o e o B o o o8 j * s i B S
) . ot PP R We e “ st . B e
) + o-sd L S e B e e R S S . e e S SRR SO NSV, -4 -
) . e e SR S S T e a e o S SUPRNPUNVARY GOV USROS S R S "
PO S e aae i e e  u CHES S S——— e R SRS & i U
T PR G e L B e e o st L VHPAUPUIIPAIE SPUSPSIPA Siban - PSS UDY GOV S . S s Eoain S IS Y
b o S e S TR S SR S, {rv~‘.......4 e e S = R T See—— } omeoe H-ndw—o«‘o-*-m-o-q
-—b PR S Laan e S e g S S S RPURPUFUIY W TP S N W S, . B T e S ol o
' 2 -+ - —p—
g rgemd A G S e e e B e e B B e . e S e R Wl S =
- - D S e e e L ntn o N GNP WSS W e VNSRS e . . T e ——
b - s TR S SRS S S, Seobuspaeatiibagi b e T CITRSU NSRRI WSS ———— TSRS S -
.- + -t R S S S S - P | ok PO I D MR RS TR S L IR R RN R

z

12.SKuZ

Ner ()

A

LR

-

TN e O MISSE € TRAM0w
SMONT Iy O ™

o

08L0 9%



Y
- > . $ . " - 4o o - b
O B D A LB -
B e e . @ 1t ettt et e -— - et e
PR, Q-*P“’""Ov-ﬂ - e -1 A . 1L.. PRSPPI ¥ .o PO - S prahantsacp -+

b -
R g ‘ + . -4 . N T § et
R B i S g et S5 - " _,,1 - + 1 %
B S e T S S I o N . — -
B T B . — T P - e | ) -
-..4-«-.-4-~.-{.. - + - . - 4 e - - . -
- - vy - e -+ . " . -t - . *
P— e ot b g }»—o - o M + -
- e o
s S — . . | . '
- . - - oo . ‘ ! '
R = et - e — ' + . 1..“. .o »
- . . . . ‘ - 4 - .- .
.- e . .-t - ) - R B
rdnat T - - S B - T STTEERSR -
PO, -t + - NN - - etmenpae ocd
oo e " G . - 4 - .o 4 - T e . .
———— e -
e I - e - - . - .. = 2 +
e retondy SO—— P— - . . -t . - s . - .
.t PP GRIEPPEEP WEDYRSE— PSR TP— ———e ot .4 .
- .. e T R <»4H B T i S e S -y~ . . e R
.- - + - e B
...4r*>.<..-‘..444 B e T e

) ! PR by —— . T T S S

} ’ . PR T e v S

[ RS

| - 5 i e B R 1 50 A0 1 0 i 4 96 A O S

3 4 e o + ey e wh B e ST b= ectrey—
|
’ ) . et TS S AR SN U PSR DS
) [ .- S SN SR Y -t
o *
\ . » - . . . N <4 .s
{ - ! TP a— T me

) \ " $ . " R - - "

) ) ’ .os . + ol o PRS-

. T S -+

') . .{ S e - -t WP, ’ >
\ ‘ N ot 4y P - ) ‘ .<
4 ) vewa— | : " ‘ -
' . Sediageriath " 4 | il

» <4

! * . . 4~ , _ I + _{

) ' Y S, . 4 4 3

} . . . 4 . ot — 4 3

’ R e S . e e e e e

! - . . + P . . ‘t . .

. I . 1 A s | ] 4 :

' P b+ .o ‘ v - . ' ) .

) ‘ S ’-- T e - st * - . «9 ‘ . -

o

] . Paret o . . } 5 "

! . . . ‘. . . 4 + .

) ‘ . . b . . .

| : . - | .

L > YY

| . H i + 4 }
- . ' + ' 4
" a % . ¢ " ‘ ¥ +
} : ' ‘ - e e . 3 ik + 4 ! .
et " b iens ‘ -
o e | ! 3 { . ! .
' 4 -4 Y- - 4 > 4 ooy ¢ 1
) + ‘ R ‘o . + - bow . - . t
‘ 1 . + . I - T 4 - } e . ' * .
, e 3 - L i, SR t - ————d . o ain '{
b 4 . | ‘ | . o N . ] 4
! { . + ‘ -l - + +
4 + P s . 4 - . + ! o 4 ‘ +
T
} ’ . N - . .« b = + - - . + g
$ . . b PR T ooy P - + PR, . _— + l} '
I ’ -t ! TSNP\ TR SN GIF U W et pa v epmed e --ee S "
" TS oSS PE EE S S ST S SEPINEUIA S ) - e - cpy R treprts ot . o
meb eappatend i - o
! ‘ . - R B I o S S S e et ST ST T S TSR S Su S S . B S
} s i i e St n o o TG SN WA SIS S S —— - - -
} 4 el e e e e e s S TS SEVSED SIS SPE SN QIR SV SRV S e SEVO . - - N y—r—y
! S e B aman S SR S SRR W URFSUY SIPU WGP e S ¢ e
- -
e - . e o s S S DRSS SRS SEPSNFPURIGRS WSS AS U SEPSPRIa S. I S TS U PSR SISE———
R i S e M B B e e . S I e e T g S TS B S g *tr e S s TS SRS
e o e e e Dants e S ais Do S e o S SRRV 4-4 e e A e e e S S bt il o - — e e e B
| R e e St S S SR S S e aa e S S S B S S T WSS R WG W w ibesbavbsabanibutibasn B T T
——— + - - -
N —— { v R B B S e e T S St e acpenspaiPonde e e R SEPERS S
. . . Saman o on SRSl B B o S S DS S WSS NS S WU G SR S Tl ¢ SN e e T e e
.- .. e S e e S S S P, L e T S -o~--.—; .. e S
b - e Mamtmn e o S S S B SSSSRPRRERPRR USSR G U 9 S DA S - o von it 305 5 v ..*._._..._4_.“...1 ISRV G-
A " & !

P

IA

»

PN e OO0 MISEE $ TR
SHING 3L OL M X M

/1-Skaly

(M)

08L0 9%



D T S . . ‘ R e o D S 4
e 4= *'0-0'1>-~'-0-&-'--0-0 Dl T T -— e o+ e iR T S
- B e B e T ] e S - --—— K S - - SO P p———
. B e e S e SR ---( T . T S e S e T g O
" -
N DG R -G T e S P " FEETERREE AR .: - - M el
e e e e e e - + - - - - S -+ .-
BT e e SILEST 4;«70 R ST e SIS GRS PO N R
p - e i S - b o e S e o e e .
-d e B T S b oo 4 - - e e
Sl adadperl - WP — ¥ TPRENTS § e — . ——— * o
! IPURTSIPUR WP GOSN VTG CEPS— . R TS CEPES S—— R - - s e
- R e . & o . - B e K . - -
.
o= " S e b PR e + - » + -~ — . - -
Y SUDSSUNPIPS SESNRP. F— - S— + . P — .
ﬂ e SRTSSTE. Y PR S .- - - - " CESS— S et a-epn B
.- e I B e I e .4 E + - NSOV Sprv—
* > e e e I e e R s A ] - - * - e e R
¢" . B e e e IR e g - - . .- e B
. it aerape st " - - — ¥ | —— W SIS W) N apam—:
b
. . - e oot & el R S S i . . B B e e R R o
j - P4 e . e 4 D S e T e I S *03::--4—4--. e Toe S SRS
S | - SV WPV USRI WY ISP a— T T D U S ———
) ! e e o SESSSVSEPUNPUD SIS SIS S — N . s P —— . ) S S
. .. L s Al e s e S R A e T . B e i e R et = EEE SRR R T T
F . L S e e S e T S e S S e . e ane and B e i Atamamt
| . . L e S e T e et S S S Shaman amane Bl ot B S e
 — - e - :
’ ‘ . e e L O S o Sy ——. FERPUBVURIVES SR - -
) ‘. S D S . I ramsem—. - oo .
) s : e ERCIDIVES SSAEDIPII WISPURSISIL SV S
} " . e . S S e S —. SU—
} ‘ . PPy GN— NPISUUSSIPIS SN - - s e
’ » - aand S S S R S - - ee - - - - - - $ ——~—w -
) ' . * § st o el s o @t o S R, ——
L e o S
) . i e e e S - -
) . s DR . + - - - . . _—
' . . Y S — PRSP - o—t . P s
} et R SRR . . T " —
b ‘ . - B ST T NS R—— gt - I—
] + R e S N e S S— . ) W Pa—
! S T . S ——r— ! VOPPVeS - . $ SSS—
, B e T T >-. * . e S S SRPPARY ¥ J . T ——
B S SIS
' . - R ] e L EETEEE e - + -t e
b D B S Jhr ST e T T, - ot DA——
) T s = T STIPRSSIS FEPE—. e S W, —" — . PO N T—
[
) ‘ R ‘ vaae Y — PSR | - P
| SRR SN o~
-
‘ bt o -y N = - + { . ‘ . .
+ PO - . 4 -— - M e t NP 4 . * -
+ *
+ " - S N— 4 3 D " 7 P T aer s (—_—— é .
} 4 peadutibienish Ssbnbeh om h By 4 R, SR ) o - + —
A I Endae — - -+ '
’ * L R St o 1 . .- . L R S ) .. - - » ~-’ - - —le - - - "
) . - Lot e S ) - . - - - - - . - - - - - > - ) A -
' .o * R e S .—h - T S—— - + amad I —spnd + . S .- ~
ey S
[ ‘ * T et perd " b | b 5 é : + . S
. .ot e T St T ST SV U * P T | e o IR R | il s P =
P e i S S S S S F— buibainadaibadub