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The findings of this report are not to be conatnied as an official Department of
the Army position unless so designated by other authorized documents.
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DISPOSITION INSTRUCTIONS

Destroy this report when it is no longer needed. Do not return it to the originator.

TRADE NAMES

The use of trade names in this report does not constitute an official endorsement
or approval of the use of the commercial hardware and software.
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to the extremely high drag and turbulent wake of the externally mounted
MULTEWS components. 1~~iotal of three deficiencies were noted: excessive

I. vibrations in automtatio~~above 60 knots, excessive vibr~tions in high-power
climbing flight, and loss 4f ~ rectionaJ control in low-speed right sadeward flight.
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stability characteristics, high Ir4bration levels In level flight, poor hover taxi
characteristics, weak side-force okiaracteristlcs, and an easily excited Dutch roll.
An L.703 fuel control was evah~ ted in addition to the basic MULTEWS PAE.
The L-703 fuel control eliminated the 2.5 Hz vibrations experienced in high-power
climbing flight with the L-13B fue control.
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~~~~~~~~~~~~~~~~~~~ HQ~ US ARMY AVIATION RESEARCH AND DEVELOPMENT COMMAND

P 0 BOX 2o9~ ST. LOUIS. MO 63166

• DRDAV—EQ - 19 MA~ 1979
SUBJECT: Preliminary Airworthiness Evaluation UR—lil Helicopter

Equipped With Multiple Target Electronic Warfare System
(MULTEWS),  Final Report, USAAEFA Project No. 77—09

SEE DISTRIBUTION

1. The purpose of this letter is to establish the Directorate for
Development and Engineering’s position on the subject report.

2. Issues arising during the test created questions with regard to
the overall airworthiness of the MULTEWS configuration. The impact of
the external configuration on flight performance and handling qualities
were of such magnitude that a flight loads survey program was established,
to be conducted by Bell Helicopter Textron, for purposes of determining if
the enormous drag increase affected the fatigue life of the critical
dynamic components. While this program was never completed, it
became evident that the numerous problems with the MULTEWS config-
uration were such that It should be abandoned. Consequently, the
Signals Warfare Laboratory, US Army Electronics Research and Develop-.
ment Command, established an improved MULTEWS configuration which is
now undergoing airworthiness qualific,ation.

3. Critical testing has been completed and the substantial reduction in
external drag and operating weight due to redesign of the transmitting
antennas such that they are flush mounted to the fuselage has resulted
in a viable configuration. The improved MULTEWS configuration addresses
each conclusion/recommendation of this report and incorporates corrective
action except in those cases where the real weakness lies in the basic
Uli—lif configuration and improvement is not practical.

4. This Headquarters considers the test effort reported herein to be
one of the best ever performed by the AEFA and clearly illuitrates
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SUBJECT : Prelimina ry Airworthiness Evaluation UH—lH Helicopter

Equipped With Multiple Target Electronic Waref are System
(MULTEWS), F inal Repo rt , USAA~EFA Project No. 77—09

essentiality of the airworth iness qualifi cation process in the integration
of mission equipm ent into the roto r craf t configuration.

FOR THE COMMANDER:

/ 1  /
~•: - . - - - / ,. ~ : I

- j WALTER A. RATC~IFF
-I’ Colonel , GS

~J Director of Development
and Engineering
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INTRODUCTION

BACKGROUND

• 1. The United States Army Intelligence and Security Command (INSCOM) is
managing a contract with UTL Curporation for the development of an AN/ALQ-l43
Advanced Multiple Target Electronic Warfare System (MULTEWS) integrated into
a UH-IH helicopter. The United States Army Aviation Systems Conunand
(AVSCOM)* directed the United States Army Aviation Engineering Flight Activity
(USAAEFA) (ref 1, app A) to conduct a Preliminaiy Airworthiness Evaluation
(PAE) of a UH-l H helicopter modified to the MULTEWS configuration in
accordance with the approved test plan (ref 2). On 4 October 1977, a debriefing
was held with INSCOM and AVRADCOM outlining the results of the evaluation
to date. Based on the recommendations of USAAEFA and results of the evaluation,
AVRADCOM directed that the additional testing outlined in the test plan addendum
(ref 3) be accomplished. -

TEST OBJECI1VES

2. The basic objectives of this test were as follows:

a. Determine the handling qualities of the UN-i H helicopter configured with
MULTEWS.

b. Obtain limited level flight perform ance data of the MULTEWS for
comparison with the UH-1H equipped with an infrared (IR) suppressor kit.

c. Identify other performance characteristics which may be significantly
degraded due to MULTEWS installation.

d. Evaluate the proper functioning of additional helicopter installed systems,
subsystems, and allied equipment peculiar to the modified UN-i H helicopter
exclusive of MULTEW S equipment operations.

Additional specific objectives which were a result of the 4 October 1977 debriefmg
were as follows:

a. Evaluate the safe autorotation landing (H-V) performance of the
MULTEWS equipped UH-1H helicopter at 9300 pounds gross weight at an airspeed
range of 50 to 60 knots calibrated airspeed (KCAS).

b. Evaluate simulated (under the hood) instrument flight.

c. Monitor selected structural loads and vibrations of the MULTEWS
equipped UH- 1 H helicopter.

Since redesignated the United States Army Aviation Research and Development
Command (AVRADCOM).
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d. Calibrate the ship’s airspeed system with test boom removed.

e. Evaluate the L-703 fuel control installed on the L-l3B engine.

f. Evaluate the. AH-l S torque indicator installed on the MULTEWS equipped —UH-1H helicopter (a torquemeter was not available for evaluation).

DESCRIPTION

3. The AN/ALQ-l43 (MULTEWS) system was installed on a UH-l H helicopter,
S/N 74-22338. The UH-1H has a two-bladed, teetering main rotor and is powered
by one Lycoming T53-L-13B turboshaft engine. The test aircraft was equipped
with the standard turned up exhaust IR suppressor kit. The external antenna
assemblies on both sides of the aircraft (sta 137) were composed of a large
rectangular antenna boom with four hemispherical antenna domes plus a discehaped
receiver antenna. Other external modifications included roof-mounted radio
compartment exhaust ducts, an additional ARC-I 14 antenna mounted on the
bottom left side of the tail boom (sta 254.25), a protective screen mounted on
the pilot and copilot side windows, protective sheet metal in place of plexiglass
in the sliding cargo doors, and a doppler antenna located in the “Hell Hole”
(sta 137.55) . Internal modifications included radio equipment racks mounted on
both sides of the transmission (sta 154), a forward facing operator’s seat (sta I l l) ,
and console (sta 84) which housed the equipment controls, displays, and systems
communication. The stand r i  - UH-IH transmission-driven generator was replaced
with a 30-KVA alternator and a 4-KVA inverter (sta 137.55) with appropriate
electrical interface. The standard H-model generator drive quill (P/N 204-040-369-1)
was replaced with a stronger E-model quill (P/N 204-040-369-1). A doppler
navigation system (AN/APN-l 28) was installed to provide position and attitude
inputs for the MULTEWS system. An AH-1G Environmental Control Unit (ECU)
(sta 195) provided equipment cooling and cabin heat . Photo A shows the external
configuration. A more detailed description of the MULTEWS equipped UH-lH
helicopter is provided in the operator’s manual (ref 5 , app A) and in appendix B.

TEST SCOPE

4. The testing of the MULTEWS configured helicopter was conducted at the
USAAEFA facility at Edwards Air Force Base, California (2302-foot elevation)
from 13 August through 2 December 1977. The tests were conducted on an
instrumented UH-lH helicopter modified for the MIJLTEWS configuration
(MULTEWS configuration) and with the external MULTEWS antennas remnved
(clean configuration). Forty-five test flights for a total of 41.1 productive hours
were accomplished at the test conditions and configurations shown in tables I
and 2. Flight limitations contained in the airworthiness release (ref 4, app A) and
the operator’s manual were observed during the evaluation. Handling qualities in
the MULTEWS configuration were evaluated with respect to the applicable
requirements of Military Specification MIL-H-8501A (ref 6) and performance was
compared to data obtained during earlier H-model testing (ref 7). Ground handling
and the effects of the MULTEWS installation on general aircraft maintenance were
also evaluated.

2
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Photo A. JUH-I H with MULTEW S External Boom and Antennae - Left Side.
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Table 1. Performance Flight Test Conditions.1

True Density Gross
Test Airspeed Altitude Weight

(kt) (ft) (ib)

Climb - 40 to 80 Target altItude 9200

Level flight 30 to VH
2 3000 , 5000 : 6000 , 9200

Autorotation3 40 to 80 Target altitude 9200

Target altitude
Height—velocity 50 to 60 400 to 200 AGL 9200

1Mission cg: Each condition was flown with and without the
MULTEWS external configuration, and at mid cg (fuselage
station (PS) 136). Referred rotor speed: 318 rpm .
2VH: Maximum airspeed for level flight.
3Rotor speed : 324 rpm.
kH_V test conducted at mid cg (FS 136) in MULTEWS configuration
only .
AGL: Above ground level.

TEST METHODOLOGY

5. Established ifight test techniques and data analysis methods were used and
are described in appendix D. A handling qualities rating scale (HQRS) (fig. 1,
app D) and a vibration rating scale (VRS) (fig. 2, app D) were used to augment
pilot comments. The primary flight test data were obtained from calibrated test
instrumentation displayed on the pilot and copilot instrument panels and additional
parameters recorded on magnetic tape. A detailed listing of the test instrumentation
is contained in appendix C.
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RES4JLTS AND DISCUSSION

GENERAL

6. The PAE of the MULTEWS equipped UH-1H was performed to determine
the effect of the MULTEWS configuration on the performance and handling
qualities of the basic UH-1H airframe and rotor system. The addition of the
MULTEWS equipment to the UH- 1 H airframe caused significant degradation in
performance and handling qualities. The MULTEWS installation generally degraded
the vibra tion characteristics of the UH-IH, increased structural loads, increased the
maintenance workload, and degraded aircraft crashworthiness. Three deficiencies
were noted: excessive vibrations in autorotation above 60 knots, excessive
vibrations in high-power climbing flight, and the loss of directional control in
low-speed right sideward flight. Additionally, five shortcomings were noted: weak
static longitudinal stability, high vibration levels in level flight , poor hover taxi
characteristics, weak side-force characteristics, and an easily excited Dutch roll.
An L-703 fuel control was evaluated and eliminated the 2.5 Hz vibrations
encountered with the L-l 3B fuel control.

PERFORMANCE

General

7. The addition of the MULTEWS mission equipment to the standard UH-1H
resulted in a significant decrease in performance in all areas tested and may adversely
affect mission capability during moderately high density altitude (Hj ) operations
(above 5000 ft H€j). The performance changes due to MULTEWS installation should
be reflected in the operator’s manual. The H-V testing showed that the minimum
safe operational altitude at mission gross weight (9300 Ib) and at 50 knots
indicated airspeed (KIAS) is 400 feet above ground level (AGL).

Climb Performance

8. The climb performance of the MULTEWS configured helicopter was evaluated
at the general conditions listed in table 1. An additional flight was performed in
the clean configuration to provide a base line for comparison. The test techniques
used are described in appendix D. The results of this test are presented in figures 1
through 4 in appendix E.

9. Figure 1, appendix E, compares the MULTEWS climb performance with a
clean UH-IH on a standard day at the MULTEWS mission gross weight. The addition
of the MULTEWS systems and equipment caused a decrease of 620 feet per minute
(ft/mm ) rate of climb at sea level (38 percent decrease) and a decrease in service
ceiling of 3000 feet (19 percent decrease). Additionally, the airspeed for maximum
rate of climb (V max R/C) changed significantly between the MULTEWS and clean
configurations. Figure 2 presents the optimum climb airspeed schedule for both
configurations and at sea level, shows 65 KCAS for the clean configurati on and
40 KCAS for the MULTEWS at V max R/c. The operator ’s manual should be
chan~ged to reflect the climb performance and climb schedule for the MULTEWS
con igured aircraft. 

6
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Level Flight Performance

10. The level flight performance of the MULTEWS configured UH-IH was
evaluated at the general conditions listed in table I to determine power required
and fuel flow as a function of airspeed. Specific range, long-range cruise airspeed,
endurance airspeed, and engine performance characteristics were also determined,
Level flight tests were also made in the clean configuration (external MULTEWS
antennas removed) to provide a base line for performance comparisons.

11. All level flight performance was at zero sideslip, using the constant gross weight
to air pressure ratio (Wj&) and constant main rotor speed to the square root of
temperature ratio (N/~’6) technique. The test techniques and data analysis methods
used are described in appendix D. The results of these tests are presented in
appendix E, nondimensionafly in figures 5 - through 8, and dimensionally in
figures 9 through 18. Aircraft specific range, long range cruise airspeed, and
maximum endurance are summarized in figures 19 through 22.

12. Figure A presents a representative comparison of level flight power available
and required for the MULTEWS and clean configurations. Maximum continuous
power available at 80 knots true airspeed (KTAS) in the MULTEWS configuration
is 100 shaft horsepower (shp) less (10 percent decrease) than is available in the
clean configuration due to the engine bleed air required for MULTEWS systems.
The MULTEWS has a significant increase in power required for level flight. At
80 KTAS the increase is 186 shp (31 percent increase). The equivalent flat plate
area (propulsive efficiency assumed unity) of the MULTEWS configurations was• found to be 43 ft2 (eauation 11. app D) greater than the clean UR-IR helicopter
which was found to be 27 ft2 (equation 10, app D). The airspeed for minimum
power required shifted from 68 KTAS in the clean configuration to 55 KTAS

• in the MULTEWS configuration. Range and endurance of the UH-IH in the
MULTEWS configuration were substantially reduced, as shown by the comparison
of figures 19 through 22, appendix E. The level flight performance results are
summarized in table 3. The operator’s manual should reflect the changes in
performance.

Autorotational Descent Performance

13. The autorotational descent performance of the MULTEWS configured UH-IH
was evaluated at the general conditions listed in table 1. Additional flights in the
clean configuration were performed for a base-line comparison. The test techniques
and data analysis methods used for this test are described in appendix D. The
results of this test are presented in figure 23, appendix E.

14. The addition of MULTEWS equipment to the clean UH-1H caused the
minimum rate of descent to increase from 1725 ft/min to 2085 ft/min (21%
increase). The airspeed for minimum rate of descent changed from 68 KCAS clean
to 59 KCAS for the MULTEWS. The airspeed for best glide also changed from
85 KCAS clean to 78 KCAS for MIJLTEWS. Best glide ratio was degraded from
4.34:1 to 3.02:1 (30% decrease). The operator’s manual should reflect the change
in autorotational performance.
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Table 3. Summary of Recommended Airspeeds ,

Range, and Endurance.’

ConfigurationCondition ___________ ____________ Percent

Clean MULTEWS Degradation

Airspeed for minimum 68 55 19power required (KTAS)

Airspeed for maximum
2 70 58 17endurance (KTAS)

Recommended cruise 91 18airspeed (KTAS)

Fuel flow for
maximum endurance 465 525 13
(lb/hr)

Specific range —

(NAMPP )3 0.188 0.143 24

Maximum endurance ”
(hr ) 

___________ ____________ _______________

Maximum range ” 241 183 24(nautical miles)
1Baaed on takeoff gross weight 9200 ibs , 5000 ft , standard day , 

- 

-

324 rpm.
2Based on minimum fuel flow.3NAMPP: Nautical air miles per pound of fuel.
“Based on 209.5 gallon crashworthy fuel system at 6.5 lb/gallon
with 10% reserve and an average gross weight of 8587 lb.

!
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Height-Velocity Performance

15. The significant change in autorotational performance, combined with the
degradation in autorotational handling qualities (discussed in pars 24), led to a
limited H-V evaluation being added to the original test program. The H-V evaluation
of the MULTEWS configuration was conducted to determine if safe autorotational
landings could be accomplished at 9300 lb gross weight, 50 KIAS, and 200 ft
AGL since there is an operational requirement to operate no higher than 200 ft
AGL for survivability reasons, if possible. A build-up program was conducted as —

described in appendix D. Three significant time histories of the H-V evaluation
are presented in figures 24 through 26, appendix E.

16. A safe autorotational landing was performed at 9300 lb from 375 ft AGL
and 50 KIAS entry airspeed (fig. 24, app E). An attempt was made to demonstrate
a safe landing from the same entry airspeed and gross weight from 350 ft AGL
(fig. 25) , which resulted in major damage to the aircraft. Analysis of figure 24
(entry from 375 ft) shows a 1/2-inch aft longitudinal control input as the collective
pitch was lowered; this combination resulted in a nose down pitch of 14° and
a 4000-ft/mm maximum rate of descent. Analysis of figure 25 (entry from 350 ft)
shows the longitudinal control held fixed as the collective pitch was lowered,
resulting in a 16° nose-down pitch and 4300-ft/mis rate of descent. These data
show ai. increase of 300 ft/mm rate of descent for 2° more nose-down pitch.
In both cases the target airspeed of 60 KIAS was reached. Qualitatively, the
pilot is unable to distinguish precisely the nose-down pitch attitude. Use of
the aircraft pitch attitude indicator is impracticable because of the heavy demands
on the pilot when maneuvering the aircraft into the proper landing attitude while
descending at 4000 ft/mis. Consistent H-V perform ance in the MIJLTEWS
configuration is very sensitive to relatively minor changes in pilot technique.

17. - The changes in pitch attitude, rotor speed, and collective position shown in
figure 26, appendix E, are typical of all safe autorotational landings. These data
show that rotor speed increased rapidly during the landing deceleration and required
a collective pitch application 1.5 seconds after initiating the deceleration to prevent
a rotor overspeed. Typical rotor speed was 335 rpm, 2.5 seconds after commencing
the deceleration. Extensive pilot compensation (HQRS 6) was required to maintain
rotor speed within operational limits during the deceleration. Peak nose-up pitch
attitude was 18° followed by lowering the aircraft to 12° nose up just before
touchdown, resulting in touchdown ground speeds of approximately 30 knots and
3.5 ft/mM rate of sink. Qualitatively, lesser touchdown speeds will require greater
nose-up pitch attitudes, and the probability exists that the rotor will overspeed
due to the pilot’s attention being directed to outside references. The extensive
pilot compensation required to maintain rotor speed within operational limits during
decelerations is a shortcoming at the MULTEWS mission gross weight.

18. Figure B shows the H-V diagram presented in the operator’s manual for the
UH-1H and the height and velocity test conditions at 9300 lb gross weight during
this evaluation. Within the scope of this test, the H-V diagram presented in the
operator’s manual for the UH-1H does not accurately identify combinations of
height and velocity from which the MULTEWS configuration can be safely landed
following a sudden engine failure.

11
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HANDLING QUALITIES -
- -

General

19. The installation of MULTEWS system and equipment on the UH-l H resulted
in a degradation in hancthng qualities. Three deficiencies were noted : high
1-per-rotor revolution (1/rev) vibrations in autorotations at airspeeds greater than
60 KCAS, high one-half/rev vibrations in maximum performance climbin g flight,
and the loss of directional control in right sideward flight at mission gross weight.
Weak static longitudinal stability in level flight and the nonlinear longitudinal
control position gradients in climbs and autorotations, combined with unsatisfactory
lateral-directional stability characteristics, make precise trim and airspeed control
difficult and are shortcomings. The combination of high mission gross weight and
marginal engine power available caused poor hover taxi characteristics. High vertical
fin and horizontal stabilizer structural loads were encountered in all forward flight
regimes above 60 KCAS.

Control System Characteristics

20. The mechanical characteristics of the control system were evaluated on the
ground with the rotor and engine stopped. Hydraulic and electrical power were
provided by external sources. A description of the test technique used is included
in appendix D. Longitudinal, lateral, and directional control system characteristics
are presented in figures 27 through 30, appendix E. Control system characteristics
in fligh t were essentially the same as those observed under the static test conditions
described above.

21. Table 4 presents a summary of control system characteristics. No excessive
free play or trim control displacemen t ban d was noted in the control system. All
the requirements of MIL -H-8501A were met except for the left directional breakout

- force which was 1.5 lb , instead of the required 3.0 to 7.0 lb in paragraph 3.3.13
of MIL-H-850lA. The discontinuity in directional breako ut force and the relatively
low directional force gradient were not appa rent to the pilot in flight.

— 
Control Positions in Trimmed Forward Flight

22. Control posit ions in trimmed forward ifight were evaluated in conjunction
with level fligh t performance tests at the general conditions listed in table 1. Test
data are presented in figures 31 through 34, appendix E, for both the MULTEWS
and clean configurations.

23. Comparing figures 31 and 33 , appendix E, shows the difference in pitch
attitude and the control positions in trimmed forward flight between the clean
and MULTEWS configurations. Below 40 knots calibrated airspeed (KCAS), there
is very little difference between the two configurations; however, at 80 KCAS
in level flight, the MULTEWS required 4 degrees more nose-down pitch attitude
than the clean configuration. The differences in collective , pedal, and lateral controls
at the higher airspeeds are largely a function of the higher drag in the MULTEWS
configuration and the correspondin1 higher power requirements. The control
position characteristics of the MULT EWS equipped UH.1 H in trimmed ~~~~~~flight are satisfac tory .
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Table 4. Control System Characteristics Suunnary ’

Control System 2 
____________

Test Parameter Longitudina l Lateral Directional

Free play (in.) 0.0 0.0 0.0

Trim control displacement 
0 4 0 2 0 6band (in.) ‘

Fwd 0.7 Left 0.7 Left 1.5Breakout force ______________ ____________ _____________

(m ci friction) (ib) Aft 1.1 Right 0.5 Right 3.0

Fwd 1.3 Left 0.7 Left 4.2Average friction 
_____________ ____________ ____________

band (ib) Aft -1.0 Right 0.6 Right 3.0

Pwd 1.0 Left 1.0 Left 6.4Average force 
______________ ____________ _____________

gradient (lb/in.) 
Aft 1.5 Right 0.8 Right 6.4

Full control 12 3 12 6 6 7travel (In.)

1Ground test data. External electric and hydraulic power engine
rotor stopped. Cyclic and collective friction off. Force trim on.

- ‘Collective not measured.

Static Longitudinal Stability

24. The static longitudin al stability characteristics were evaluate d with collective
fixed at the trim conditions shown in table 2 for both mid and aft cg locations.
The flight test techniques and data analysis method s used are described in
appendix D. These evaluations were made in both the clean and MULTEWS
configurations. Test data are presented in figures 35 through 49, appendix E.

25. The MULTEWS configuration significantly reduced the static longitudinal
stability of the UH-1H helicopter. Changing cg location from mid to aft cg further
reduced the static longitudinal stability. In level flight the longitudinal control
position gradients 

- indicated weak but positive stabilit y regardless of cg location,
configuration , or trim airspeed. Figur e C shows a comparison of longitudinal
control position and pitch attitu de between the clean and MULTEWS

13
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configuration. There is both a reduction of static longitudinal stability and a
significan t increase in nose-down pitch attitude in the MULTEWS configuration .
Moderate pilot compensation was required to maintain a precise airspeed
(HQRS 4) in level flight. The longitudinal control position gradient for the clean
configuration in maximum performance climbs indicated positive stability. However,
in the MULTEWS configuration the longitudinal control position gradient was
nonlinear with positive stability at airspeeds slower than trim and neutral to negative
stability at airspeeds higher than trim. Figure D shows the comparison of
longitud inal control position and pitch attitude between the clean and MULTEWS
configurations. The nonlinear longitudinal control gradient appeared to the pilot
as the effects of turbulence and required considerable pilot compensation (HQRS 5)
to hold a precise airspeed in maximum performance climbs. The static longitudinal
control gradient in autorotations at a trim airspeed of 60 KCAS for the MULTEWS
configuration was discontinuous at trim with positive stability at airspeeds slower
than trim and neutral at airspeeds faster than trim . However , at the higher trim
airspeed of 84 KCAS , the static longitudinal stability improved. Considerable pilot
compensation was required to maintain a precise airspeed (HQRS 5) in the
MULTEWS configuration in autorotations. The unsatisfactory static longitudinal
stability characteristics of the MULTEWS configuration is a shortcoming.

Static Lateral-Directional Stability

26. The static lateral-directional stability characteristics in the MULTEWS
configuration were evaluated with collective fixed at the level flight trim conditions
listed in table 2. The test techniques and data analysis methods used are described
in appendix D. The variation of control position and roll attitude with stabilized
incremental left and right sideslip angles is presented in figures 50 and 51 ,
appendix E. Directional stability was strongly positive (left directional control
required to maintain right sideslip and vice versa) with no discontinuities. Effective
dihedral was also positive (right lateral control required to maintain right sideslip
and vice versa ). Side-force characteristics were also positive (variation of bank angle
with sides lip) but extremely weak . An out of trim condition was not felt by the
pilot until sideslip angles greater than 20 degrees left and right were reached at
both trim airspeeds , which contributed to difficulties while attempting to maintain
balanced flight (para 25) (HQRS 4). This weak side-force characteristic is a
shortcoming. -

Maneuvering Stability

27. The maneuvering stability characteristics in the MULTEWS configuration were
evaluated by performing constant collective, constant airspeed turns at the
conditions listed in table 2. The variation of longitudinal control position with
normal acceleration is presented in figures 52 and 53, appendix E. The
longitudinal control position gradient was positive (increasing aft cyclic required
for increasing normal acceleration) at both airspeeds. Bank angle and airspeed were
maintainable up to bank angles of 45 degrees left or right (HQRS 2). At bank
angles in excess of 45 degrees, airspeed and bank angle could not be maintained
Within ±5 knots or ±5 degrees (HQRS 5). Since flight at high bank angles is not
critical to the MULTEWS mission, within the scope of this test, the maneuverin g
stability characteristics of the MULTEWS configuration are satisfactory .

14
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Dynamic Stability

28. The short-term dynamic stability characteristics in the MULTEWS
configuration were evaluated at the level flight trim conditions listed in table 2.
Test techniques and data analysis methods used are described in appendix D.

29. Aircraft short-term response following forward and aft longitudinal control
pulse inputs was essentially deadbeat. Following left and right lateral and directional
con trol inputs, the resulting short-term oscillations damped within three cycles.
Figure 54, append ix E, shows a right lateral in~put. The short-term dynamic
stability characteristics are satisfactor y . The MULTEWS long-term response (figs.
55 and 56) at 60 KCAS was oscillatory and lightly damped with a period of
53 seconds and damping ratio of .076. At a trim airspeed of 80 KCAS the aircraft
slowly diverged nose down and recovery was required to prevent exceeding the
never -exceed airspeed (V~~~). The divergence was easily controlled by the pilot
(HQRS 3). The long-term dynamic longitud inal stability characteristics are
satisfactory .

30. The Dutch roll and spiral stability characteristics in the MULTEWS
configuration were evaluated at 60 and 80 KCAS trim airspeeds. The spiral stability
was slowly convergent in a right bank and neutral in a left bank . In calm air ,
following releases from steady-heading sideslip (fig. 57 , app E), the Dutch roll
oscillations damped within two cycles. However , these oscillations were easily
excited by small lateral or directional control inputs and were continously excited
in light turbulence such that they app eared to be undamp ed. The Dutch roll
oscilla tion was a nuisance requiring cc.ntinuous small corrective inputs (HQRS 4).
The easily excited Dutch roll oscillatirrn is a shortcoming.

~~~~Sp~ed Flight Characteristics

31. The low~speed flight characteristics of the MULTEWS configured helicopter
were evaluated at the general conditions listed in table 2. The test techniques and
data analysis methods used are described in appendix D. The results of the test
are presented in figures 58 and 59, appendix E.

32. The low-speed fligh t characteristics of the MULTEWS equipped UH-l H (clean
and MULTEWS configuration) were evaluated qualitativel y during taxiing to and
from the takeoff point as an integral part of each flight. Due to the high mission
gross weight of MULTEWS (9200 Ibs), IGE hover require d power settings near
topping power . Operations near topping power resulted in lateral vibrations induced
by the engine fuel control (para 50). A high pilot workload was required to
maintain a stabilized hover with wind velocities from 5 to 15 knots in any
quadrant. The combination of these characteristics made hovering the MULTEWS
on a moderately windy day a relatively high pilot workload task (HQRS 6) when
turn ing downwind and crosswind. The increase in pilot effort , plus the marginal
engin e power available , which often resulted in rotor droop and settling to the
ground , resulted in handling qualities problems when operating at density altitudes
of 3000 ft and above. The poor hover taxi characteristics of the UH-l H high
mission gross weights are a shortcoming.

33. At the high mission gross weight (9200 Ibs) required for the MULTEWS
mission and at the test site density altitu de (3000 ft), topping power was often
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required for hover, and any further increase in power required, as in turning
downwin d or crosswind or accelerating in any direction from a hover , resulted
in rotor speed droop and aircraft settling. Pilot effort required to hold stabilized
points was indicative of the workload when hovering in various wind conditions,
and emphasized potential mission accomplishment problems during ground
operations at density altitudes above 3000 ft , and substantiated the difficulties
encountered during hover taxi. During acceleration in right sideward flight at 10 to
15 KTAS, insufficient left pedal remained , and directional control was lost. This
loss of directional control in right sideward flight was previously documented in
USAASTA Report No. 66-04 (ref 7, app A) as a deficiency, and remains a
deficiency at the WJLTEWS mission ross weight.

Instrument Flight Capability

34. Simulated instrument meteorological condition (IMC) flight characteristics
were evaluated in the MULTEWS configuratio n at an aft cg. The specific tasks
evaluated were instrument takeoff (ITO); ability to maintain airspeed, altitude, and
heading; and automatic direction finding (ADF) tracking, holding, and approach.
IMC flight was simulated by covering the pilot windshield, chin bubble, and door,
and flying with sole reference to the aircraft ’s flight and navigational instruments.
(Note : the MULTEW S configuration does not include VOR navigation capability.)

35. Increased attention was required to maintain a takeoff attitude that would
establish a positive rate of climb and to increase airspeed smoothly to Vm~~ R/Cduring the ITO task. The high gross weight of the MULTEWS configuration
precluded a crisp departure from the ground and the poor static longitudinal
stability characteristics resulted in the pilot overcontroffing the aircraft
longitudinally. The combination of these two characteristics gave a stairstep
appearance when the ITO was viewed in profile. Considerable pilot compensation
(HQRS 5) was required to execute the ITO maneuver.

36. The pilot ’s ability to maintain airspeed, altitude , heading, and track using ADF
navigation was qualitatively evaluated in two parts at 75 KIAS. Part 1 was an
evaluation of the pilot ’s ability to maintain a performance standard of ±2 knots,
altitude ±20 feet , and heading ±5 degrees. Then using the degree of pilot
compensation identified in part I , the ADF tracking task was added to the pilot
workload , and the effect on the performance standard noted. The evaluation was

• made in smooth air and moderate pil~t compensation (HQRS 4) was required to
obtain the performance standards stated. Adding the tracking task (part 2) and
continuing to use moderate pilot compensation resulted in a ± 5 knot airspeed
variation. This characteristic is attributed to the reduced static longitudin al stability
of the MULTEWS configuration.

37. The pilot ’s ability to enter a holding pattern over a nondirectional beacon(NDB), hold over a NDB, and execute an ADF approach was qualitatively evaluated
in light turbulence at 60 KIAS. Published standard procedures were used to perform
these three tasks. All three tasks required considerable pilot compensation(HQRS 5), primarily due to the reduced longitudinal stability. Airspeed excursionsof ±5 knots from trim required the pilot to devote more than normal effort to
airspeed control. More accurate airspeed control was possible; however, it was at
the expense of maintaining the published in-bound track , commencing the descentat the proper time, and giving the appropriate position report in a timely manner.
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Yaw oscillations caused by gusts were easily excited. Qualitatively, the MULTEWS
can be flown in IMC ; however, pilot workload is higher than that of the clean

• configuration UH-l H aircraft. In view of the higher pilot workload , IMC flight
in the MULTEWS configu ration should be limited to missions of tactical necessity.

- ‘ AIRCRAFT SYSTEMS FAILURES

Simulated Engine Failures

38. Simulated engine failures were evaluated in the MULTEWS configuration at
the conditions listed in table 2. The test techniques and data analysis methods
used are described in appendix D. Figures 60 and 61, appendix E, present time
histories of the simulated engine failure, aircra ft response, and subsequent aircraft
recovery. The requirements of paragraph 3.5.5.1 of MIL-H-850lA were not met
in the yaw axis, in that 10 degrees of roll and yaw were exceeded within 2 seconds;
however, the requirements of the specification were met in the other axis. Simulated
engine failure characteristics of the MULTEWS equipped helicopter are satisfactory . -

•

STRUCTURAL DYNAMICS

Vibration Characteristics

39. Vibration characteristics were qualitatively and quantitatively evaluated
throughout the test program. Vibration data were gathered simultaneously with
data from other tests, with particular emphasis placed on the data recorded during
level flight, climbs, and autorotation. During climbs at or near topping power and
during autorotations, moderate to severe lateral vibrations were felt by the crew,
and observers in the chase aircraft were able to perceive vibration motion on the
horizontal stabilizer and vertical fin. As a result , additional instrumentation was
installed at the locations specified in appendix C to quantitatively evaluate the
vibrations. The vibration characteristics of the test aircraft were adversely affected - •
by the installation of the external MULTEWS antennas.

40. Representative vibration data obtained in level flight are presented in figures
62 through 69, appendix E. In level flight the vibrations in the MULTEWS
configuration were equal to or greater than at comparable conditions in the clean
configuration. The one-half/rev vibrations increased with airspeed and were
objectionable to the crew (VRS 6) at airspeeds greater than 75 KCAS in the —

MULTEWS configuration. The vibration levels for the main rotor harmonics on
figures 62 through 64 are averaged over 5 seconds and do not reflect the maximum
felt by the crew. The one-half/rev has a periodic increase and decrease (ie, “beat ”),
as shown in figure 70. The 6/rev vibration limits set by MIL-H-850 1A,
paragraph 2.7.lb , were exceeded at the pilot floor longitudinal , cg floor vertical ,
and cg floor longitudinal positions and were objectionable (VRS 4). The increased
vibrations of the MULTEWS configured aircraft in level tlight are a shortcoming.

41. During climbing flight with the T53-L-l3B fuel control assembly at or near
topping power, a moderate to severe lateral oscillation at one-half/rev was observed
in both the MULTEWS and clean configu red helicopter. Figure 70, appendix E.
presents a comparison of these vibration characteristics. The one-half/rev vibration
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was characterized by a “beat ” or periodic increase and decrease at the 2.5 Hz
primary frequency. This “beat” had a period of approximately 3 seconds. The
one-half/rev lateral vibrations were objectionable during maximum perfor mance
climbs at all airspeeds (VRS 7). The one-half/rev lateral vibration increased in
frequency of occurrence and magnitude from the clean to MULTEWS configuration.
The high one-half/rev vibrations in maximum performance climbing flight are adeficienc y.

42. During autorotational descents a severe lateral vibration was observed in the
MULTEWS configuration. Figure 79, appendix E, represents a comparison of the
clean and MULTEWS configured vibration characteristics. The I/rev lateralvibrations were objectionable to the crew durin g autoro tations at airspeeds greater

• than 60 KCAS (VRS 7). A significan t increase in lateral vibration at the tail rotorgearbox was observed for the MULTEWS configuration . The character of this
vibration was similar to that described in paragraph 41 for the climbs. The high
1/rev vibrations in autorotations at airspeeds greater than 60 ICCAS are a defic iency• 

- in the MULTEWS configuration.

Structural Loads

43. The high vibration levels (pars 39) caused a concern for the structural integrity
of the tail boom and horizontal stabilizer. Tufting was added to the aircraft and
high-speed film was employed to obtain qualitative flow visualization. Photo B
shows the clean-configured helicopter in level flight at 80 KCAS and tufts show
undisturbed airflow over the fuselage aft body and the tail boom. Photo C shows
the MULTEWS configured aircraft at the same conditions; however, tufts show
turbulent airflow over the aft body and tail boom. As a result of these observations,k strain gauge instrumentation was installed at the locations specified in the modified
Airworthiness Release and is listed in appendix C. fligh t loads data were monitoredin real time during all subsequent tests and a load cycle counting procedure was
implemented to determine component life reduction caused by damaging loads.
In the clean configuration all flight loads were satisfactory except in high power
climbing flight at airspeeds greater than 60 ICCAS; the resultant oscillatory
beamwise bending exceeded the endurance limit of the horizontal stabilizer spar.In the MULTEWS configuration , the endurance limit of the horizontal stabilizer
spar was exceeded in level flight at airspeeds above 75 KCAS, in climbing flight
at airspeeds above 60 KCAS, and in autorotation at airspeeds greater than 40 KCAS.
The endurance limit of the vertical stabilizer spar cap was exceeded in autorotations
at airspeeds greater than 40 KCAS. The MULTEWS installation caused highstructural loads in the horizontal stabilizer spar and the vertical stabilizer spar cap.

RELIABILITY AND MAINTAINABILiTY
• 

44. The addition of the MULTEWS equipment to the UH-lH airframe resulted
in partial or total blockage of two maintenance-related areas. The “Hell Hole,”• located on the underside of the aircraft, is the primary access area to the bottom
of the transmission, left links, flight control servos, and main structu ral areas ofthe airframe, and is required to be inspected visually as part of the daily inspection.This area is blocked by the doppler navigation antennas and rectifiers. Also, thetransmission access panels are blocked by the radio equipment racks (photo D).
Access to these panels is also required as a part of each daily inspection of the
transmission mounts, transmission dampers , flight control actuators, and general
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Photo D. Left side of IUH-l H Showing Blockage of Transmiss ion Access Panels by MULTEWS
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structural integrity . Minor panel modifications were made , and by use of mirrors,
the daily inspections can be accomplished at the cost of approximately 1 hour
additional total time on the daily inspection.

45. During normal 100-hour periodic maintenance, the entire radio equipment
cabinets and doppler antennas must be removed for proper access. The cabinets
were not designed for easy removal, and the lack of quick disconnect features
on the wires requires at least 15 manhours for removal of each of the two cabinet
assemblies. The radio cabinets should be redesigned to slide out after removal of
required structural fasteners, and all wiring should be integrated into one harness
with a minimum number of quick disconnects.

CRASHWORTHINESS

46. The addition of the MULTEWS system and equipment to the UH-1H caused
a degradation of the crashworthiness of the UH-1H. During H-V testing (pan 15)
of the MULTEWS equipp~ed UH-1H, a major accident occurred which was aWavated
bS’ the addition of MULTEWS. While attempting an autorotational landing following
a simulated engine failure in the H-V test, the helicopter impacted the runway
with a rate of descent of 18 feet per second and a forward ground speed of
49 knots (fig. 26, app E). At initial impact, a semifrangible (styrofoam) dummy
antenna, which simulated the ARC-I 14 antenna position for the H-V test, impacted
the ground , initiating structural damage to the tail boom (photo E), and
contributed to separation of the tail boom from the helicopter (photo F) just
aft of the ARC- I 14 antenna mount. During the accident , prior to full deformation
of the cross tubes, the MULTEWS antenna boom mounting bracket hardpoints
contacted the runway surface, preventing full crash attenuation by the skids
(photo G). The deceleration loads bypassed the designed crash attenuation structure
of the lower fuselage of the UH-l H and were transmitted from the boom attachment
brackets through the booms and into the main structural floor members of the
helicopter. The left and right aft engine mounts failed (photos H and I), causing
the fuel control to reposition from engine idle to 86% and the engine output to
rapidly increase to 650 shp. The increased power, together with the maximum
pitch already in the main rotor blades at the time, caused the helicopter to become
airborne. An altitude of 5 feet was reached and the helicopter began to spin
violently due to loss of the tail boom and antitorque system. The helicopter went• through 4 1/2 revolutions before coming to rest, sustaining major damage to the
airframe , transmission and rotor system. During the spin, the left MULTEWS
antenna boom was broken free and thrown from the helicopter. The MULTEWS
installation significantly degrades the crashworthiness of the UN-I H helicopter.

SUBSYSTEMS TESTS

Engine Performance Characteristics

47. Engine performance characteristics were determined in conjunction with the
• level flight performance tests. Referred engine characteristics data gathered during

these tests and the data from the engine acceptance test (areen run) are presented
in figures 88 through 92, appendix E. Lycoming Program File No. AE 03.00.25.00
was used to determine power available and fuel flow data of the T53-L-l3B engine(ref 8, app A). Engine shp available is shown in figures 93 through 96.
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Photo E. Structural DamaRe to Tail Boom at Dummy ARC-I 14 Location.
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48. The power extracted from the gas producer section by the starter/generatorof an unmodi fied UH- IH is 0.4 slip (pars 63, ref 7, app A). In the MULTEWS
configured UH-l H the starter/generator requires 8.4 shp for the aircraft electricalsystems (pan 63, ref 7, app A). A 30-KVA alternator provides electrical powerfor the mission equipment. The power from the 30-KVA alternator was measuredduring a ground run at 324 rpm with all electrical equipment operating and foundto be 22 slip. On a 5000-foot standard day, 8.4 shp extracted from the gasproducer section results in a 15-slip loss in maximum continuous power (MCP).
49. The quantity of bleed air used was not measured during these tests. However,a constant 1.15 percent of the total airflow to run the fuel boost pump and oilcooler fan (pan 61, ref 7, app A) was used when the MULTEWS ECU systemwas not operated. When the MULTEWS ECU system was used the maximumavailable bleed air of 4 percent of the total airflow was used. Simultaneousoperation of the engine anti-ice and the MULTEWS ECU system caused theMULTEWS system to fault. With anti-ice ON, 0.5 percent of the total airflowis diverted to the engine inlet anti-icing system, leaving only 3.5 percent for otherL functions, which was inadequate. The following NOTE should be included in theappropriate sections of the operator’s “anual :

NOTE

Operation of the engine anti-ice system will cause the
MULTEWS ECU system to fault.

Fuel Control Evaluation

50. Engine torque and oscillations at topping power have been a problem of the
• T53-L-13B engine since it was first installed on the UH-1H(ref 7, app A). Becausethe MULTEWS configuration is a high-drag, heavy weight configuration , toppingpower is often required and the engine oscillations are more frequently encounteredthan with other UH-1H configurations. The T53-L-703 fuel control assembly wasinstalled on the test aircraft in an attempt to reduce these oscillations. A limitedevaluation was conducted to evaluate engine response with each fuel controlinstalled. Figures 97 and 98, appendix E, are representative examples of theoscillations encountered with the T53-L-13B fuel control assembly.

51. The 2.5 Hz vibrations at topping power are caused by an engine/airframetorsional incompatibility which results in the engine with T53-L-l3B fuel controlassembly (P/N 2400A7) installed oscillating the drive train at its natural frequency(engine on line). This drive train oscillation had been previously documented inreference 7, appendix A. The T53-L-703 fuel control assembly (P/N 100770A3)is a low gain fuel control designed to alleviate the topping power oscillations. TheL-703 fuel control was procured for and evaluated on the MULTEWS. The additionof the L-703 fuel control to the L-1 3B engine eliminated the objectionableone-half/rev lateral vibration during operations at or near topping power and allowe dmore complete utilization of the L-l 3B power available.
52. The evaluation with each fuel control included engine topping checks,collective oscillations , jump take offs, and collective pulls from low-power descents.The L-703 fuel control eliminated the oscillations at topping power (fig. 99,
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app E). Collective oscillations at varying freqw;ncies were made to check
engine/drive train stability. All oscillations excited during these tests were well

• damped. Jump takeoffs and collective pulls from low power descents were
conducted to evaluate static and transient rotor speed droop. Both these maneuvers
were repeated several times by making collective step inputs at various rates to
selected torque values. Collective pulls at a fast rate (less than I second) to high
power settings caused the largest loss of rotor speed. The largest transient rotor
speed loss was 19.5 rpm with the L-13B fuel control (fig. 100) and 21 rpm with
the L-703 fuel control (fig. 101). Maximum static droops were 9.5 rpm and
7.5 rpm for the L-l 3B and L-703 controls, respectively.

53. Static and transient rotor speed changes with power changes were excessive
with either fuel control installed. The L-703 fuel control eliminates oscillations
at topping power while not significantly degrading other aspects of engine/airframe
compatibility. The L-703 fuel control should be installed on all MULTEWS
configured UH-1H helicopters.

Ground Handling Wheels

54. Due to the installation of the MULTEWS antennas, the standard UH-l H ground
handling wheels will not fit between the antenna boom and the ground. The Bell
Helicopter Model 212 ground handling wheels were furnished as part of the
MULTEWS system and worked satisfactorily . One failure occurred during the wheel
usage while raising the aircraft , and an Equipment Performance Report (EPR) was
submitted (app F). The failure occurred with the antenna booms removed, which
precluded any injury to maintenance personnel; however, had the booms been in
place, injury would probably have resulted. A modified handle was inserted over
the existing handle, which removed the operator’s hand from between the antenna
boom and the wheel assembly while pumping the hydraulic cylinder. Photo J shows
the modified handle with an arrow pointing to the hand position for an unmodified
wheel and illustrates the potential danger to the operator. The modified handle
should be used on all MULTEWS ground handling wheels.

Aircraft Pitot-Static System

55. The ship’s airspeed system was calibrated in level flight by using a calibrated
pace aircraft and also a trailing bomb for airspeed reference . Ship’s airspeed
calibration data are presented in figure 102, appendix E. There was a significant• difference in position error of the ship’s airspeed system at airspeeds higher than
40 KIAS in the MULTEWS configuration. The clean configuration was calibrated
with and without the test boom system installed , and no difference in position
error could be attributed to the boom. Because of the difference in airspeed
calibration between the clean UH-l H and the MULTEWS configured UH-1 H, the
data presented in figure 102 should be included in the operator ’s manual for
MULTEWS configured aircraft.
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• CONCLUSIONS

GENERAL

• 56. The addition of the MULTEWS equipment to the UH-l H airfram e caused
a significant decrease in performance for all areas tested as well as a degradation
in handling qualities. The MULTEWS installation also adversely changed the
vibration characteristics of the UH-lH, increased structural loads in the horizontal
and vertical stabilizer spars, increased the maintenance workload, and degraded the
aircraft crashworthiness.

57. Specific conclusions are:

a. High vertical fin and horizontal stabilizer structural loads were
encountered in all forward flight regimes above 60 KCAS (pan 43).

b. At the MULTEWS mission gross weight, safe autorotational landings
cannot be performed below 400 ft AGL at 50 KIAS (pars 16).

c. The MULTEWS configuration degraded crashworthiness of the basic
UH-l H helicopter.

d. The installation of the MULTEWS systems and equipment caused a
significant degradation in performance (pans 9, 12 and 14).

e. Ur~der instrument meterological conditions, a significantly higher pilot
workload is required to fly the MULTEWS configured UH-1H than is required
for a clean UH-1H (pan 37).

f. The L-703 engine fuel control eliminated power train oscillations at
topping power (pan 52).

g. The addition of the MULTEWS system caused significant changes in the
UH-1H pitot-static system position error (para 55) .

h. The placement of the radio equipment cabinets increased the manhours
required for daily and periodic maintenance (paras 44 and 45).

i. The engine inlet anti-ice system and the MULTEW S ECU system could
not be operated simultaneously (pan 49).

j. Three deficiencies , five shortcom~igs, and three items of specification
noncompliance were noted.

DEFICIENCIES

58. The following deficiencies were identified and are listed in decreasing order
of relative importance:

a. High 1/rev vibrations in autorotation at airspeeds greater than 60 KCAS
(pars 42).
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b. High one-half/rev vibrations in maximum - perform ance climbing flight
(pan 41).

c. Loss of directional control in right sideward flight at high gross weight
(pars 33).

SHORTCOMINGS

59. The following shortcomings were identified and are listed in decreasing order
of relative importance:

a. The unsatisfactory collective-fixed static longitudinal stability of the
MULTEWS configuration (para 25).

b. The high vibration levels in level fligh t of the MULTEWS configuration
(pan 40). -

c. The poor hover taxi characteristics (paras 32 and 33).

d. The weak side-force characteristics (pan 26).

e. The easily excited Dutch roll oscillation (para 30).

SPECIFICATION NONCOMPLIANCE

60. The MULTEWS configured UH-1H failed to meet the following requirements
of military specification MIL-H-8501A:

a. Paragraph 3.3.13 - Left directional breakout force was less than3 to 7 pounds (pars 21).

b. Paragraph 3.5.5.1 - Yaw attitude changed in excess of 10 degrees in
2 seconds during simulated engine failures (pan 38).

c. Pars 3.7.Ib - Vibrations at the pilot floor and cg floor locations exceeded
limits (pars 40).

I
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RECOMMENDATIONS

61. The deficiencies should be corrected prior to release to operational units.

62. Shortcomings should be corrected.

63. The operator’s manual should be changed to reflect all performance changes
(pans 9, 2, 4, and 18).

64. Flight in instrument meterolog ical conditions should be conducted only when
tactically necessary (pan 37).

65. The radio cabinets should be redesigned to allow easy access for maintenance
(pan 45).

66. The L-703 fuel control should be installed on all MULTEWS configured UH-1H
helicopters (para 53).

67. The 212 ground handling wheel handle should be modified to provide safe
clearan ce between the handle and the MULTEWS antenna boom (pan 54).

68. The airspeed calibration data for MULTEWS should be included in the
operator ’s manual (pan 55).

69. The following NOTE should be included in the appropriate sections of the
operator ’s manual (pan 49).

NOTE

• Operation of the engine anti-ice system will cause the
MULTEWS ECU system to fault.
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APPENDIX S AIRCRAFT AND
SYSTEM DESCRIPTION

GENERAL

The MULTEWS is mounted on a standard UH-1H airframe equipped with a Bell
scoop IR suppressor kit. Descriptions of the aircraft , IR suppressor, and MULTEWS
can be found on the following pages .

SOURCES OF INFORMATION

1. The information contained in this app endix was obtained from the operator ’s
manual (ref 5, app A), the engine model specifica tion (ref 8), Airwo rthiness Release
(ref 4), and the detail specification for MULTEWS (ref 9). Information on the
Bell scoop IR suppressor was obtained from USAAEFA Report No. 75-0 1

• (ref 10).

2. The flight envelope and operating limitations were in accordance with TM
55-1520-210-10. The following additional cautions and limitations were observed:

a. Operation of the MULTEWS shall be conducted only with dummy loads
installed on the RF amplifiers to preclude antenna radiation during evaluation
flights.

b. In the event of in-flight en-ergencie s, MULTEWS power will be
immediately shut down.

c. A daily inspection of the RF antenna boom shall be made for security
of attachment and evidence of any structural weakness.

d. Microwave energy radiation measurements shall be made inside thç cabin
area prior to first ifight to ensure radiation levels are below 10 mw/cmZ. The
system shall be shut down immediately if radiated energy exceeds 10 mw/cm2.

e. The electrical load of the 30-EVA alternator shall be monitored prior
to the first flight during which MULTEWS is fully operational. Operation of
MULTEWS shall be discontinued if the load exceeds 15 EVA.

f. The cargo door plexiglass panels have been replaced with sheet metal .
Crash rescue support personnel shall , therefore, be briefed on emergency entrance
to the cabin area should the cargo doors become jammed.

g. Flight load data shall be monitored in real time during flight. If any
of the following limits are exceeded , flight shall be terminated.

(1) The strain gage located on the forward left-hand vertical fin spar should
measure no more than a sustained oscillatory stress of 3000 psi and a trans ient
oscillatory stress of 7500 psi. Readings of sustained oscillatory stress above 3000
psi will be accepta ble providing the following conditions are met:

37
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(a) Readings greater than 3000 psi shall be divided into three (3) groups
(3000 - 4500 psi, 4500 - 6000 psi, 6000 .. 7200 psi) and cycle counted.

(b) Using the high reading of each group as base, compute using Miner’s
Rule (n/N).

(C) - - Summation of n/N shall not exceed 0.5 before the subject part is replaced.

(d) If readings greater than 7200 psi are encountered, flight shall be
terminated.

(e) The following table shall be used to define the value of N:

Stress (psi ) N (cyclesj

3000 - 4500 1 x io5
4500 - 6000 2 x i04
6000 - 7200 l x  104

(2) The strain gage located on the upper left hand Iongeron, just aft of the
tail boom splice fitting, should measure no more than a sustained oscillatory stress
of 3000 psi and a transient oscillatory stress of 7500 psi.

(3) The resulting moment from the beamwise and chordwise bending bridges
located just outboard of the inboard stabilizer closure rib should not exceed a
sustained oscillatory moment of 3000 inch-pounds and a transient oscillatory 

—moment of 4400 inch-pounds. Readings of sustained oscillatory moments above
3000 inch-pounds w ill be acceptable providing the conditions of paragraph 2g( I )(a)
through 2g(l)(e) above are met, substituting inch-pounds for psi.

(4) The axial load indicator, on the horizontal stabilizer control tube that
connects to the stabilizer pitch horn, should not have a sustained load greater
than 234 pounds and a transient load greater than 700 pounds.

h. The MULTEWS antennas shall be removed and replaced with dummy
antennas during the height-velocity tests. Easily removable internal electronic gear
shall be removed and stored.

DESIGN DATA

3. The pertinent design data for the UH-IH is listed as follows:

Overall Dimensions

Length (rotor turning) 57 ft , 1.1 in.
Length (nose to tail) 41 ft, 11.1 in.
Width of skids (maximum width except rotor) 9 ft , 6.6 in.
Height (to top of rotor mast) 14 ft , 0.7 in.
Fuselage ground clearance (at design weight) I ft, 3.0 In.
Main rotor clearance I ft, 10.7 in.

(rotor tip to tail boom static)

38
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Weights

Manufacturer’s empty weight 4973 lb
• User’s empty weight 5400 lb

Design gross weight 6600 lb
Maximum overload gross weight 9500 lb

Main Rotor

Number of blades 2
Rotor diameter (blades) 48 ft
Rotor diameter (including tracking tips) 48 ft , 3.2 in. - 

-

Blade chord (root to tip) • 21 in.

Blade airfoil (root to tip) NACA 0012
Blade twist (root to tip) -10 deg
Preconing angle 2.75 deg
Mast angIe 5 deg forward tilt

(Relative to horizontal reference)
Control travel :

(measured at center of grip)
Collective 11.2 in. (27 deg)
Longitudinal cyclic 12.3 in. (30 deg)
Lateral cyclic 12.6 in. (30 deg)
Directional 6.7 in.

Blade travel :
Flapping (any direction) ±11 deg
Collective (measured at 75% radius) 0 to 15 deg
Longitudinal cyclic ±12 deg
Lateral cyclic ±10 deg

Tail Roto r

Number of blades 2
Rotor diameter 8 ft. 6 in.
Blade chord (root to tip) 8.41 in.
Blade airfoil (root to tip) NACA 0015
Pedal travel 6.7 in.
Blade travel:

Thrust to right (left yaw) ± 19 deg
Thrust to left (right yaw) -7 deg

DER WED DATA

Main Rotor

Disc area (total swept area ) 1810 ft2
Blade area (including hub) 82 ft2
Solidity 0.0464
Disc loading:

6600 lb 3.65 lb/ft2
9500 lb 5.25 lb/ft2

39
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Blade loading:
6600 lb 80.5 lb/ft2
9500 lb 115.9 lb/ft2

Power loading:
(1137 shp)
6600 lb 5.80 lb/slip
9500 lb 8.36 lb/slipTip speed in a hover:
324 rpm (maximum) 814.3 fps (482.5 kt)294 rpm (minimum) 738.9 fps (437.8 kt)Maximum tip speed in forward flight:
(VT - 123.6 kt)
Power on (324 rpm) 1022.9 fps (605.7 kt)
Power off (339 rpm) 1060 6 fps (628.4 kt)

5
- Tail Rotor

Disc area (total swept area) 56.7 ft2
Blade area (including hub) 5.96 ft2
Solidity 0.105
Tip speed in a hover:

324 rpm 736 fps (436 kt)294 rpm 668 fps (395 kt)Tail rotor speed (324 rpm main rotor speed) 1654.1 rpm
Gear Ratios

Power turbine to output shaft 3.2105:1
Output shaft to main rotor 20.370:1
Output shaft to tail rotor 3.990:1Gas producer turbine to tach pad 5.988:1(100% = 25,150 rpm)

FLIGHT LIMITATIONS

Power ratings:
Military power (30-minute limit) 1400 slip
Maximum continuous power 1250 slip
Transmission rating 1137 slip

Torque limits:
Maximum continuous 50 psi
Transient overtorque 50 to 54 psi

(not to be used intentionally)
(no maintenance requ ired)

Transient overtorque 54 to 61 psi
(inspect drive train)

Transient overtorque Over 61 psi
(replace all drive train and
rotor components)

40
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Output shaft speed:
Maximum steady state 6600 rpm
Minimum steady state 6400 rpm
Minimum steady state below 7500 lb 6000 rpm
Maximum transient (below 91% Ni) 6750 rpm

(not to be used intentionally)

Exhaust Gas Temperature
~ I Maximum continuous 3900 to 625°C

30-minute limit 6250 to 645°C
5-second limit for starting and

acceleration 67 5°
C

Maximum for starting and acceleration 760°C

Gas Producer

Maximum speed 25,600 rpm (101.8%)
Flight idle speed 15,900 to 17,000 rpm

(63 to 68%)
Ground idle/start speed 12,100 to 13,100 rpm

(48 to 52%)

Rotor

Maximum power on 324 rpm
Power on transient 331 rpm
Power off 339 rpm

Mimimwn power on 314 rpm
Power on less than 7500 lb 294 rpm
Power off 294 rpm

Airframe

Loading: - -

Design weight 6600 lb
Maximum overload weight 9500 lb
Maximum floor loading 300 lb/ft2
Maximum cargo hook capacity 4000 lb
Maximum forward cg Sta 130
Maximum aft cg Sta 144
Maximum lateral cg ±7.5 in.

Limit load factors:
Positive 6600 lb ±3.Og

9500 lb ±2.lg
Negative 6600 lb -0.5g

9500 lb -0.35g
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Airspeed :
• Forward flight

Maximum 123.6 KTAS at 2000 ft
Sidewa rd and rearward flight

Maximum - 30 KTAS

BELL SCOOP INFRARED SUPPRESSOR
4. The Bell scoop IR suppressor system (MWO 55-1520-210-30.44), manufactured
by Bell Helicopt er Textron , is a suppressor system that was fielded during the
Vietnam conflict to counter IR-seeking missiles. This device was designed to reduce
JR radiation produced by hot engine, oil cooler , and exhaust system components,
and to provide protecti on against attack from the groun d only. The kit consists
of an insulated upturned elbow, two plates for either side of the engine cowling
inlet area , and a single plate to cover the oil cooler exhaust and atta ching hardware.
The ejector nozzle and insulated e1b~ v provide enough airflow to cool the engine
compartment only, and not enough air to dilute the exhaust plume. -

MULTIPLE TARGET ELECTRONIC WA RFARE SYSTEM DESCRIPTION

5. The MULTEWS configuration consists of the AN/ALQ -l43 system and support
ancillary items which are installe d in the UH-1H helicopter. The AN/ALQ-143
system consists of the command and control subsystem (photo 1), receiver
subsystem , control and display subsystem , jammer subsystem , support ancillary
items for the doppler navigation systen , AN/ASN-l28 (Ryan), aircraft power
distribution system (30 KW), and voice communication system (AN/ARC-l 14).

6. The overall configuration requires minor airframe modification and installation
of two externally mounted antenna assemblies (photos 2 through 4).
Environmentally cooled (using bleed air) mission equipme nt cabinets are installed
within the cabin compartment (photo 5). The mission equipment operator is
provided with an adjustable forward facing seat and console which contains the
mission equipment controls, displays, and communications. The mission equipm ent
primary and secondary power source requires replacement of the transmission-driven
DC generator with a 30-KW AC unit and adds a 5-ICVA inverter to the system.
The AN/ASN- l 28 doppler naviation system is installed to provid e aircraft position
and attitude input data to the mission equipment. Radio frequen cy (RF) shielding
is provided the on-board flight crew by screening windows in line with microwave
energy radiated from the externally installed antennas. The windows in each of
the cargo doors were replaced with sheet metal . Each carg o door and pilot and
copilot doors were interlocked into the MULTEWS system . The windows in the
pilot and copilot doors were covered with protective screens. Figures 1 and 2 show
the MULTEWS helicopter equip ment configuration.
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Photo I . AN/AL Q 143 Control and Display Subsystem .
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APPENDIX C. INSTRUMENTATION

1. The test instrumentation was calibrat ed , installed , and maintained byUSAAEFA personnel. Data were recorded on magnetic tape and/or displayed in
the cockpit. Photos I through 6 show the instru mentation package and cockpit
and external instrumentatio n. The parameters recorded are listed on the followingpages.
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Photo I .  Instrumentation Package Mounted Inside the JUH -IH.
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Photo 4. Magnetic Tap e Remote Display Module.
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Pilot Panel

Airspeed (boom)
Altitude (boom )
Angle of sideslip
Rotor speed

- ‘ Event marker

Copilot Panel

Free air temperature
Fuel flow
Fuel tota lizer
Airspeed (ship ’s system )
Altitude (ship s system)
Turbine outlet temperature
Engine torque
Gas producer speed
Event marker
Correlation counter
Time of day

Magnetic Tape

Correlation counter
Event
Time of day
Fuel totalizer
Control position:

Longitudinal
Lateral
Directional
Collective

Attitude:
Pitch
Roll
Yaw

Rate :
Pitch
Roll
Yaw

Rotor speed
Altitude (boom)
Airspeed (boom)
Engine torqu e
Free air temperature
Gas producer speed
Angle of sideslip
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Turbine outlet temperature
Center-of-gravity normal acceleration

• Ground speed (ASN-128)
Accelerometer loca tion :

Pilot station (tr iaxial piezoelectr ic)
Center of gravity (triaxial piezoelectric)

2. During the second phase of testing, the flight test boom was removed , which
removed boom airspeed , boom altitude , and sideslip instrum entation.
Accelerometers and strain gages were added as shown below, and telemetry was
installed - to monitor in-flight loads. A radar altimeter with cockpit display was
added for the H-V testing.

Accelerometer location Fuselage Butt
(Str ain gauge accelerometers) Station Line Waterl ine

Pilot station (triaxia l) 60.0 25.0 right 22.0
Center of gravity (triax ial) 1 20.0 13.0 right 22.0
Tail rotor gear box (tr iaxial) 479.0 1.0 left 130.0
Horizontal stabilizer vertical 363.5 56.0 left 70.0

Fuselage Butt
Strain Gage Location (N) Station Line Waterline

Horizontal stabilizer 363.5 12.5 left 70.0
vertical

Horizontal stabilizer 363.5 12.5 left 70.0
longitudinal

Horizontal stabilizer 363.0 6.0 right 60.0
control

Tail boom 247.0 13.0 left 61.0
Tail boom flange 430.0 4.0 left 84.0
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APPENDIX D. TEST TECHNIQUES AND
DATA ANA LYSIS METHODS

GENERAL

1. Estabished test techniques and data analysis methods were used in both theperformance and handling qualities tests. Descriptions of the test techniques arecontained in this appendix. The Ha idling Qualities Rating Scale presented infigure 1 was used to augment pilot comments relative to handling qualities. AVibration Rating Scale (fig. 2) was used to augment pilot conunents relative tovibrations. Definitions of deficiencies and shortcomings are as stipulated in AnnyRegulation 310-25 (ref 11, app A). Climb, level flight , autorotational descentperformance, and static lateral-directional stability tests were conducted at zerosideslip. All other tests were conducted in coordinate d flight (ball centered).

DATA ANALYSIS

Nondimensional Coefficients

2. The helicopter performance test data v,ere generali zed by use ofnondimensional coefficients. The following nondimensional coefficients were usedto generalize the hover , climb , level flight , and autorotati onal results obtained duringthis evaluation :

a. Coefficient of power (Cp) :

S H P X 5 5 O
= 

PA(~7R)
3 (1)

b. Coefficient of thrust (CT):

______CT = 

(2)

c. Advance ratio (p):

1.6878 V~

d. Advancing blade tip mach number (M1’Tj~):

1.6 878 VT + (~2)
Mtj p a (4)
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Figu re 1. Handling Qualities Rating Scale.
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Descnptio& 
Rating

No vibration

1
Not apparent to experienced aircrew fully occupied

Slight by their tasks, but noticeable if their attention is 2
directed to it or if not otherwise occupied.

3

4
Expe rienced aircrew are aware of the vibration but

Moderate it does not affect their work , at least over a short 5
period .

6

7
Vibration is immediately apparent to experienced

Severe aircrew even when fully occupied. Performance of Bprimary task is affected or tasks can only be done
with difficulty.

9

Sole preoccupation of aircrew is to reduce vibration 10Intolerable level .

Based upon the Subjective V1bration Assessment Scale developed by the Aeroplane and
Armament Experimental Establishment, Boscombe Down , England.

Figure 2. Vibration Rating Scale.
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Where:

SHP = Engin e output shaft horsepower
- 

- 

550 = Conversion factor (ft-lblsec/shp)

p = Air density (slug/ft3)

A = Main rotor disc area (ft2)

52 = Main rotor angular velocity (rad ian/sec)

j R = Main rotor radius (ft)

GW = Aircraft gross weight (Ib)
r 

VT = True airspeed (kt)

a = Speed of sound (ft/sec)

1 .6878 = Conversion factor (ft/sec/kt)

True airspeed (VT) was calculated using calibrated airspeed (VC~ L) and density
ratio (a) as follows:

VCALVT = (5)

Where:

a = p1.0023769

Shaft Horsepower Required

3. The engine output shaft torque was determined from the engine manufacturer ’s
differential torque pressure system. The relationship of measured differential torque
pressure (psi) to engine output shaft torque (ft-lb) is illustrated in figure 3. The
output slip was determined from the engine output shaft torque and rotational
speed by the following equation.

2 i r X N p X Q
SHP = (6)

33000

Where : 
- 

.-

Np = Engine outputs shaft rotational speed (rpm)

Q Engine output shaft torque (ft-lb)

33,000 = Conversion factor (ft-lb/min/shp)
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Level Flight Performance and Specific Range

4. Level flight speed power performance was determined by using equations 1 ,2, and 3. Each speed power was flown using zero sideslip at a predeterirainedconstant Ci’ by maintaining a constant referred gross weight (W/S ) and referredrotor speed (Nk/~ ). A constant W/& was maintained by increasing altitude
(decreasing &) as fuel was consumed. Rotor speed was also varied to maintaina constant ra tio of N/fl as the ambient air temperature varied.
5. Test-day level flight power was corrected to stan dard-day conditions usingequations 7 and 8.

~2RVT
~ = VTt (~~~) (7)

- ‘ 
t

P ~2R
SHPS = -~~~~~~ (~~~~~ )

3 SHP
~ (8)

Where:

Test day

s = Standard day

6. Specific range was calculated using level flight performance curves and the
specification installed engine fuel flow characteristics.

VTNAMP? = — (9)W f

Where :

NAMPP = Naut ical air miles per pound of fuel

VT = True airspeed (kt)

WF = Fuel flow (lb/hr)
7. The equivalent flat plat e area (fe) for a standard UH-l H (propuls ive efficiencyfactor assumed uni ty) was calculated by the following equation using incompressibledata from reference 12 , appendix A.

fe -4~.z~j~.!_ 
0.8PCT’~

2 9  + _
~~

2_  CT
1 . 79 (10)
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Where :

fe = Equivalent flat plate area

dCp/dp = Slope of coefficient of power versus advance ratio at a given
coefficient of thrust

F 8. Changes in the equivalent flat plate area (~ fe) for various aircraft
configura tions were calculated by the following equation :

2(~ C~ )A
~fe = (11)

Where :

~ fe = Change in flat plate area (ft2)

ACp = Change in coefficient of power

A = Main rotor disc area (ft2)

Sawtooth Climbs and Autorotational Descent

9. A series of sawtooth climbs and autorotational descents were flown to
determine the climb and autorotational descent performance. Zero sideslip and a
constant rotor speed of 324 rpm was maintained for both climbs and descents.
During climbs, the maximum power available commensurate with no rotor droop
and other engine limitations was used. During autorotations, the throttle was
adjusted to gve zero torque. The rates of climb and descent (dHp/dt) were
determined from the rate of change of boon pressure altitude (Hp) with time,
using the following equation:

dH~~~T
R/ C = 

~~~ (12)

Where :

dllp/dt = Slope of pressure altitude versus time curve at a given pressure
altitude (ft/min.). Hp was corrected for instrument and static
system position error.

Tt = Test ambient air temperature at the pressure altitude at which the
slope is taken (°K).

T5 = Standard ambient air temperature at the pressure altitude at whichthe slope is taken (°K).

10. Climb performance da ta were reduced to generalized parameters to providea format for computing performance at any specified climb condition. The following
parameters were used to generalize the climb data:
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a. Generalized power , variation from level flight:
cP C

CCPGEN 
- O.7O7C T ~~ ( 13)

- ‘ b. Vertical velocity ratio (VVR):

V
VVR = (14)

~R/CTf2

c. Forward velocity ratio (FVR):

V
FVR F ( 15)

Where:

CPc = Climb power coefficient.

CPL = Level flight power coefficient.

VV = Vertical velocity (ft/sec) =

VF = Forward velocity (ft/sec) 1 .6878 VT 1 - 

~~~~~i .68
~~~~~~

V
T 

)
2

VT = Total boom true airspeed (kts)

11 . Climb power for any condition can then be computed from the following
equation by determining S~CPGEN as a function of the VVR and FVR required

F for the specific condition. The level flight power coefficient (Cp) should be obtained
from the nondimensional level fligh t performance curves.

c~ = C~ + AC
~GEN 

X 0.707C T~~
5 

(16)e L

12. The climb power correction coefficient (Kp) can be derived as function of
dimensional and nondimensiona l terms as shown below:

a. Dimensional :

V x~~~5 — 

t~SHP 550 (17)
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b. Nondjmensional:

KP
_
~~~

_ ..XC
r (18)

Where:

Mv = Vertical advance ratio - Vv/52R
The averaged Kp of .8 for the clean configurati ons was obtained from reference 7,appendix A. For the MULTEWS configuration the average calculated lCp variedfrom .62 at a VVR of 4.1 to .8 at a VVR of 2.3.
13. The weight correction coefficient can be derived as a function of dimensionaland nondimensional terms as shown below:

a. Dimensional :

K
w I~GW 550 X SliP (19)

b. Nondjmensjonal :

C 2
v‘W ~~~ C~, (20)

KW for the clean and MULTE WS configuation is presented in figure 4 as a functionof CT.

Engine Inlet Exhaust Characteristics

14. Engine inlet and total temperature characteristics were obtained fromfigure 114 of USAASTA Report No. 66-04 (ref 7, app A). The exhaust lossesof the Bell scoop JR suppressor were not measured , and the losses are assumedzero for the performan,..e calcu1atjon~ ~f this report.
Shaft Horsepower Available and Specification Fuel Flow 

-

iS. Shaft horsepower available and specification fuel flow were obtained fromLycoming Engine Model Specification 104.33 by using computer program filenumber AE 03,00.23.00 dated 30 September 1969 (ref 8, app A), and the inletcharacteristics described in paragraph 14.
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16. The referred terms of the engine parameters were used to compare the testengine with the model specification engine. Data on shp, measured gas temperature(T7), fuel flow, and gas generator speed (NG) were referred as follows:
a. Referred shp (RSHP) :

RSHP (21)

b. Referred measured gas temperature (RMGT):

T7RNGT — (22)

c. Referred fuel flow (RWf):
w

RWf — 

~~V4T 
(23)

d. Referred gas generator speed (RNg):

RMg
_
~~ = (24)

Where:

61 = P’r1/14.697

61  = Ti/ 18 8. 1 5  - 
-

Wf = Engine fuel flow (lb/lu)

l’Ti = Engine inlet total pressure (psi)

T7 = Turbine inlet total temperature (°K)

Ti = Engine inlet total temperature (°K)

Ng = Gas generator speed referenced to 25,150 rpm (percent rpm)
Pitot-Static Calibration

17. The boom and ship’s standard pitot -static system were calibrated by using
the trailing bomb and pace aircraft method to determine the airspeed and altirnóIerposition error. Calibrated airspeed (V~ &j .~) was obtained by correcting indicatedairspeed (Vi) for instrument error (~ V1c) and position error (AVp~). Piessure
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altitude (Hp) was obtained by correcting indicated pressure altitude (Hp1) for —

instrument error (~ Hpic) and position error (AHpp ). The boom airspeed
calibration is included as figure 5. The altimeter position error (AHpp

~
) was

calculated using ~Vp~ and assuming all errors were introducted at the static port.

V = V  +MT + LIV - -CAL i ic Pc (25)

H~~= H~ + t ~ii~, +/~}L~
i ic pc

(26)

V V . 2 2 5 MT
~P = 1.4 P (—s) [i + 0.2 (

~~~~~~~~ ] 

. 

( 
Pc)P a a a a (270 o o o

V 2 MT 2 - 
-

+ 0.7P [1 + 0.2 (—a) ]  [i + 1.2 (
;~~~~~~) ~~ ( a

P
~~a a o o —

4

t~p 1/5 .2 5 5 8 6 3  —

~H,1 = [1 — (
.__) ]/6 .8755856E—06 

(28)pc a

Where

~ s 
= Density ratio at the indicated pressure altitude corrected for -

instrument error.

Vic = Indicated airspeed corrected for instrument error.

as~ Speed of sound at sea level (kt). 
-

Weight and Balance

18. The aircraft weight, longitudinal cg location, and lateral cg location were
determined prior to testing, and checked periodically throughout the tests. The -~

initial weighing included a fuel cell calibration. All weighings were accomplished 
4with instrumentation installed. The aircraft was ballasted as necessary to achieve

the desired takeoff gross weight and cg.
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19. The fuel loading for each test flight was determined prior to engine start
and following engine shutdown by using a calibrated sight gage to determine fuel
volume and by measuring specific gravity. Fuel used in flight was recorded by
a sensitive fuel-flow system and verified with the pre- and postflight sight gage
readings.

Control System Characteristics

20. The mechanical characteristics of the control system were evaluated on the
ground with the rotor and engine stopped. Hydraulic and electrical power were
provided by external sources . Control forces were measured by use of a hand-held
force gage applied at the center of the cyclic control grip and directional pedals.
All switches and systems were set to duplicate normal in-flight conditions. All
pilot-adjusted friction levels were set to their minimum values. Control
displacements from the neutral trim point were then plotted as a function of force.

Control Positions in Trimmed Forward’ Flight

21. Control positions in trimmed forward flight were evaluated from data obtained
during level flight performance testing at stabilized trimmed points. Data were
recorded on a magnetic flight tape. The control positions were plotted as a function
of airspeed.

Low-Speed Flight Characteristics

22. Low-speed flight characteristics were evaluated by using a calibrated pace
vehicle on a hard-surfaced runway. The evaluation wac conducted under wind
conditions of less than 3 knots. Accurate wind measurements were recorded for
all points, using portable wind measuring equipment so that data could be corrected
to a zero wind condition. The pace vehicle was driven at constant speed with
the test airc~raft fly ing “formation ” at a constant skid height of 10 feet. Control
positions, control displacements (pilot effort), aircraft attitudes, and performance
parameters were recorded on magnetic tape. The ground speed read out from the
mission equipment doppler navigation system (AN/APN- I 28) was also recorded on
magnetic tape and showed excellent s~reement with pace vehicle speeds.

23. The control positions, with indications for control displacement, were plotted ~~~ . 
-
~

as a function of airspeed for low-speed forward and rearward as well as left and
right sideward flight. Qualitative pilot comments and the Handling Qualities Rating
Scale were used to evaluated the low-speed flight regime. -

Static Longitudinal Stability

24. Static longitudinal stability was evaluated in level, climbing, and autorotational
flight. The aircraft was trimmed at the desired trim airspeed. With collective fixed ,
the aircraft was stabilized at approximately 5-knot increments ± 20 knots from
trim airspeed, allowing altitude , rate of climb, or rate of descent to vary as
necessary. Control positions and airspeeds were recorded on magnetic tape. The
control positions were then plotted as a function of calibrated airspeed.
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Static Lateral-Directional Stability

25. This test was conducted using the steady-heading sideslip method and was
accomplished by establishing a trim med flight condition and then stabilizing at
incremental sideslip angles, in 5-degree increments, to the limit of the flight envelope
or until full control deflection was reached , whichever occurred first. Collective
control position was fixed at the trim value and altitude was allowed to vary.
Cross-controlling was used as necessary to maintain the trim airspeed and desired
head ing. All pertinent parameters were recorded on magnetic tape. The static
directional stabili ty, dihedral effect , and side-force characteristics of the aircraft
were evaluated by plotting the variation of control position and aircraft attitude
with sideslip angle.

Maneuvering Stabilijy

27. Dynamic stabili ty tests were conducted to evaluate the short and long-period
response characteristics of the aircraft. Short-period characteristics were evaluated

- 
- to determine aircraft response to sudden ‘~iind gusts and were simulated by rapidly

displacing the cyclic or directional control approximately 1 inch , holding the input
for 0.5 second , then rapidly returning the contr ol to the trim position while
recording the resulting aircraft responses on magnetic tape .

28. Long-period characteristics were evaluate d to determine the aircraft ’s tenden cy
to return to a trim condition after being distur bed. The long-period response was
excited by stabilizing the aircraft at a trim condition with force trim ON and
then displacing the longitudinal control forward or aft to effect an airspeed change
of approximately 10 knots. The control was then returned to trim and the r~su1ting
aircraft response was recorded on magnetic tape. During the resDonse, controls
were held fixed, but sli2ht pressures directionally and laterally were used to maintain -~ 

-

a no-turn condition The long-per iod response was evaluated at two trim airspeeds
and a positive and negative airspeed change was tested for each point.

29. Dynamic lateral-d irectional stability was tested to determine the
lateral-directional dampin g and Dutch-roll charact eristics of the aircraft. The

— technique employed was a sudden release from left or right steady-heading sideslip .
Aircraft response was recorded on magnetic tape.

Simulated Engine Failures

30. Autorotational entries were evaluated by stabilizing the aircraft at the desired
condition , then simulating an engine failure by rapidly retarding the throttle to
flight-idle. The controls were held fixed for 3 seconds (2 seconds for H-V testing)
or until the predetermined limits of 30 degrees pitch , 30 degrees yaw, 60 degrees
roll , or a minimum rotor speed of 250 rpm was reached , whichever occurred first.

31. The test technique used to enter autoro tation during the H-V testing was
the same as the technique used during the autorotational entry evaluation. The
tests were conducted in the following manner: (1) landing gross weight was
increased from 8700 lbs to 9300 lbs in 200 lb increments. Ballast was added
between landin gs to maintain gross weight within 50 lbs of the aim landing gross
weight. During this part of the buildup, ent ry airspee d (65 KIAS) and entry altitude
(400 ft AGL) were held constant; (2) entry airspeed was incrementally decreased
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from 65 to 50 KIAS in 5 kt increments while maintaining a 9300 lb landing gross
weight and a 400 ft AGL entry altitude; (3) entry altitude was decreased from
400 to 375 ft AGL while maintaining the 9300 lb landing gross weight and
50 KIAS entry airspeed. No attempt was made during the evaluation to perform
zero ground speed landings. The test technique used was to transi tion from an
autorotational attitude to a decelerationa l attitude at approximately 300 ft AGL,

- , hold the deceleration attitude until the aircraft was near 150 ft AGL , make the
initial coUective pitch application , level the aircraft , and use the rem ainder of the
collective pitch to cushion the landing.
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APPENDIX E. TEST DATA

INDEX
Figure f~gure Number

Climb Performance I throug h 4
Nondimensiona l Level Flight Performance 5 through 8
Level Flight Perf orm ance 9 througg 18
Long Range Summary 19 and 20

— Maximum Endurance 21 and 22
Autorotational Descent Performance 23
Height-Velocity Performance 24 through 26
Control System Mechanical Characteristics 27 through 30
Control Positio ns in Trimmed Forw ard Flight 31 through 34
Static Longitu dinal Stabili ty . 35 through 49
Static Lateral-D irectional Stabili ty 50 and 51
Maneuvering Stability 52 and 53
Lateral Short Period Response 54
Longitudinal Long Period Response 55 and 56
Sudden Release Fro m Steady Heading Sideslip 57
Low-Speed Flight 58 and 59
Simulated Engine Failure 60 and 61
Vibration Characteristics 62 through 87
Engine Performance Characteristics 88 through 9~Engine Oscillations 97 throuv.h 99
Collective Pull 100 and 101
Airspeed Calibration 102

74

- - - - -. -~~~~~~~~ -~~~~ ..~~~~~- - - . -
~~~~~~~~~~~~~

- - -——- I
- - 

— 

- - ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
- ~~~~~~~~~~~

---
~~-~~-—~~~ ~~~~~~~~ --- —~-



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- :---: --- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~r~~~~~~~~~~~~~~~~~~~ : ~ - : . .~~::;‘ ~~~~~~~~~~~~ .: : :: . :
—

- . .-,

~~~~~~ 

— I ~~ ~
- . — -

~“ 
— — ,--

l— —-f—
~~~~~~~~~~~~~~~~ .~~~~~~ . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ : T !T ~~~~~~~~~~ T±T ~~~~

~~~~~~~ :T ~~~~~~~~~~_ 
~ ~ 

_ 
~~ : - 

~~ ~ - ~~ ~~ 

_ 
- — 

4 ~~~~ I
j  ~~— 

I ~ ~~~~~~~~~~~~ ~~~~~~~~~ ~~ I i
-

-
~~-~~

-
~ :::: ~~~~ ~~~~~~~~~ ~ ~~~ ~~~~ ~~: • 

~~~~~~~~~ ~~; ~ ~~ :~ :;~~ ~~~ ~~~~ ~~ ~~ ;:: ~~::: :~~ : :: ~~~ :~~~ :~ TIT ~~~
~ 

: ::~: ~~ ~~ ~~~~~~ 
:~~:~~~ :~ : : -

~~~~~~ ~~~ ~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~ ~~~~~~~ ~ ~~~~~~~ ~~~~~ ~~~~~~~~~ 
- -

~~.

- - . - :~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~~~~~ ::;:~~~~~~~~ i~~~~~~~ ~~~~~ ~~~~~~ ~ ~~~~~~~~~ :~±~~~;— :‘
- : - ;~ :: ~~~ ~-_ ~ 

• 
~~ ~~ ~~~~~~~~ i::: ::. . ~~~ ~ :: ~~ ~~ ~~ —- ~ :: ~~ ~~~ . . -

~~ ~~~~~ 
- ::: ~~~ ::

~ : :-  - — — .- —:-r:•-:~~
—— -—’—-—-~_

-4-  
-

~~~

- 

— 
L- -

~~~~~~~ ~~~~~ ~~~~~~~~~~~ ~~~~ 4-~~~~~~~~ i~~~
- _L

~~~~~~~~~~~~~~ ~::~~~ r • 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

. 
:~~~~~~~~~~~~~~

- -  ‘:::.. 
~~~~~ 

..: - : :: ~~~. 4 - i : j ~z-~- ~~~ ~ ::::~i~~ =
~~~~~~11~~~~ -i 

~~: - :  ~~~~.: : : :~ :: : :. ::~~~~
-- :

~~~~~ J -  
~ ~~~~~~~~~~~~~~~~~~~~ ~~~~

~ — - ~~~~~~~~~~~ :4  ~ 
I 

~~ 
— 1  ~~~ ~

:~~~
- 

~
-

~~~~~~~~~~~~;~~~~~~~~~~~~~~

-

~~~~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~ ~ 
I: ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i~

:
~~~+~~~ -±~

~~~~~~~~~~ ~~~~ 

- 
— 

~~~~~ ~ :~ : ~~~~~~~~~~~~~~~~~ * ±~~ 
-
-

— ~ ~~ ~~~~ - - 
- ,_4_ — 

~~ 1~~ 
— —

~~~~~ 

I 

~~~~~~~~ 
: ~ 

—

~

-

~

- - -

~~~ ~ ~:: :~ ~~~~~~~~~~~~~~~~
L ~~ 

-
~~ 

- 
- 

— — 
— I ~ ~~~~~~~~

—
~~~~~
-

~~~~~~ ~~~~~ : ~~~~~~~ ~ ~~~~~~~~~~~~~~~~

~_L~ ~ ~ : I 

_ 
~~~~ 

~~~~~~~~~~ 4 ~~~~~~~~

~~~~~~~~~ 
~ -:~~-::: .~~~~~,::~~~

- :~~:~~~ -: : . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ .~~~~

~~~~~~~~~~~~~~~~~~~~~ ~~ t~~~~~~~~~~~
- :  

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

~T1-. ~~~
- - :  

~~~~~~~~~ ~~~~ 

:. : - :
~~; . .  .,:::;-: ~ ~~~~ ~~ ~~:- ;~ : ~~~ -:-~~~ ~~~ :~ ::~~ ~~~~~ ~~~~~~~~ i~:il~~ ~~~~~ ~ 

:~~~~:;

:~~~~~

_r

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~ -~~~i j

~~~~~ 

t~~ 

-

~~ ~~~~~~~~~~~~~~~~~ ~~ 
~~ L 

~Ii:~ ~~~~ 
_ _ _

t~~~~~~
i
~~~~~_ Tt ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

-~~~~ ~ ~ -~~~~~ H- 
~ ~~~~~

- -

+ - ~ - - : 
~~~~~~~~ ~~~~~~~ ~~~~~~~ i ~

~~~~~ ~~
- - -

~ 
- -

~~~~ 
. : . : .  - - -  :. : : -  ~: - ~ :::. ::: .:: ::~~ .: 

_ _ _ _ _

t r~ ~~ —~ ~~~~~~~~ 
— 1I ._ _ ~ ~~~~~~ ~ i ~

--~~~~~~
- 

— 
— .

~~~ 4~
. 
~4 

- 
~

~ 
- .-

~~~~
-. 

~
.- — 1- ~l--. ~ -.4-

:~~~~~::~~~~ :: :.~~~~ . : . .: :: .. ::.: : : :. .:  ~~~~~~~~~~~~~~~~~ ir ~~:~~. ~-~ : -.~;f: ::~~~~~~~~~:~ j- -—.-
~ . — - ~ -  — .

~-.t . - . - ~~~~~~~~~ - ~—~r—
~~~~~~~~~~~ ~~~~~~~~~~~~~~ :~~~~- : . i :~ ~~~~~~~~~~~~~~~~~~~~~ ~E~ - - ~ ~~~~~~ ~~~: 

_________

- - :: ::: ; .  :- _ 
: - : ~ . :~ : ~~ ~~~ 

- .::~ ::. :~: - :::~ ;::: ~ : :::: ~~~~ 
. - . :~:: . :4 r :~ . - -

~_~
:.__ - :~ ~,: :~ • :: .:: :.~~ m r~~ 

- :: :‘ 
,~ - :~ .:: :~::~~~ . .  ::  . . -

~::~~: . : ~

- ~ 

.: I - : :  - •
~~

- i- ~~~ ,:: ~~ :!-~ ~ ::: .. 
• 

.~: ~~~ 
:::: :~~ ~~ - -  ::~~~~- ~~~ :~ :~-:: ::~ ~~: ~ - :~~ ~:::~~~: ~~~~~~ : . ~~. ::: .. .

~-:;ç; :: ~~ 
— -.- ~ 

+.-
~ 1~ 1 -. ,-:~

-- 

~~: .. 
~~ ~~ 

— t I ~~~~ .~~~~~ ~~~~~~~ T

~~L~:i ~~~ i
4 

‘

~~

- 

~ 
1,r

~
t ~~~~

u
i ~ 

: 
4 ?

~~~~~~~~~~~~~~fr EF
~~~~~~ -  - -

— 
. — — — 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
.—.- — - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~—



— —j-- 
~
— —— —

~~
--,“.-;

~ 
7’_•_ _T. 

~~~~~~ 
- —‘--.--

~ 

— — — -

~~~~~~~~~~~ 
I
~~~ 

. 
-

~~~~~~~ 
t~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ :-: :~~.:~~~~~

‘i
~ ,~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~ ~~~~~~~~~~ ._~~~•‘ - - - n -— -~~ -~, - i -  ~~~~~~~~~~~~~~~~~~~~ .-. .~ -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

i~~ 
: . ~~ ~

; 4 :
:

• 
~ 

V . . -  “ - I -  t
~T • . : ; : : ~ : . ::~~~~:;; .:: .~:• .

. .  ;~~ :~~;:.. . ~~~~ .. . - . - -

- r - ~ 
- . 

: -

-~ - -.- .~~~~~ ~~

~-:~~ -: ~~~~~~~~~ 
: ~~ 

- 
~~ : 1 jf ~ 

- . :- ::.

~~ I~.1.~.

~~~.. —~~- t k~ ~ ~~~~~~ ~~~~~~~~~~~~~~ ..~i —
~~~~

—
~~

—
~ ~~~~~~~~~~~~~~~~~



r— - - —-— -- —-

~~~

--—...—-

~ 

, ——.—-—,

~

——,— —j- - 
~~~~~~~~~~~~~ ~ ~~~~~~~~~ 

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~ ~ 
- — -‘ -- -

~
-_::=~.

-:

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~ ~ 3: ~~~~~~~~~~~~~ ~ i~~~~:~~~~

~~~~~
f1-

~~
i1111f” ~j~-4~ I ! j~ trT~:r1~~~~~~~~~~~~~~~~~~~ 11~1 •

~~ 
1N J~~)3~~ 4 ~V~1i~i ~.I - I i - — —4— —~~~

-

~~~~~~~~~~~~~~~~~~~~~~~ ‘~~4H1~T J .~~: _~_ j~T 1~~~N-~~ 
- — —~

-
~~ —i-

~~rLi~~~- I~. I ~Y~l ~ ~ $~~~MG I - —~# ;-L- 1 AVL~ ~~ LiAYt I w~*J H- - H
~~~I i ~ ~~ ~~~~~

- r~~T :P H-
~ 

1~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~

~~~~~ _ _

- — ~ -. -
~ 

2~! it~ *~~b 
o-~~ ~~~~~~~~~ ~ :~ 7 ~~~ 

.
~ ~~~~ 1 ~ 3~3- —

~
- -—

~p 
~~~~4 .-. I 1~~* M:1~~~~} 1~ 4~

— !3  ~~~~~~ 
1 ~ 3,r9 -— —_+

~ .z~~~~
- 

~ ~ ~: ~~~~~~~~~~~~~~~~ 
:5~_~ 

~~ ~~ ~~~~~ 
I

: ~~ ~ ~ ~ 
I 

~~~~ 
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~ L ~~~~~~ ~~ ::~ ~:~1~: -~~~~: .fr~~i ::~ ~~~ - i~~i~ : ~r:~~~ : £ ~~~~~~~~ 1 -l~~ R ~ - ~ - :~~~~ i~ . ~ ~~~~~~~~ ~~~~~~~~ ;_ 

-
-

-~ = 
-

~~ ~~ - - ~ ~~~ 
T _ - I ~ ~ ~~~~~~ 

— —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~i 1 ~i~ j~~~~ :: ~ ~~~ •~~~ ij ~ . . - H i  
~~~~~~~~ ~I T~ ~~~~~ .:~~

1: .
~~~~~~

. 
~
.. .4  --~

r ~ 
2~:j0 ~~~~~ ~~L ~~~~~~~~~~~~ ±~~~~~~~ 

4 ~ t~~~~~

I ~~ :4 ~~~: ~~~~~~~~ ~~ ~: ~~~~~~
- 

~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~ 

I~~~~ 
{
~~- . . - ; -~~~

. ~~~ ~~~~~~:: .::~~~~ ~~~~~ 
- ‘4:~~~ :~~~::~~L ~~~~~~~~~~~~ : ~~~~~~~ .::i~::. .::. 4 : ~~~~~~~~: ::: :~~.:~~~: . ~~j I .  . . 1

::~ ~~~ ~~~~~ :-;;-~~- . r - ;~- :t .~~ ~ ~;I: ~
- ,f;::. :~4- : .. :~:~ - :  ::::~:~~: - .:.::::. - - - :1 : ; : .  - ~:1 

I- .  
~:~- ,. :~ . : :~ . .  ~-. .. ~ J r~ -i:: ‘~r i ~ r ~ ~ 

— .i- r -i.. ~

~; . ~~~~~ -_~~~~::: ; ; - ~~~~: -  :~:~{ :~ ~~ ~~~~~~~~ : ,  ~~, : : :  -
~~~~~~~~~ :l;~~:~~~-::: :.~~~~ : . :  ~ : .  ~~ . : 1 

- - 
~~~~~~~

-
-

- 

~~
- r -

~ ~~~~~~

- 

~~~~ ——r ~ I 
I : ~ :~ : ~~~~~ ~ 

—u-- 

~
j— -::L_ 

~ —4— ~~~~~~ ~~~~ - -J
. :~ ~ ~~‘T t . :. . ~;~1~:: —:. : . ::: . ::. :: .:

~
-:

t
:-:-:. . .  ~:::: - ::~::: L:~I:: : 

. :~ :. ~ :. - . ::::~~~~~~ . - 
~~~ ~ 

- _ - ~ ~ I ~ ~ ~ ~~~~~ F I- ~ ~~ ~~~~ 1 ~ ~ I I
= -~~~~ 

~~~~~L :~ I -i~~ ~ —h- -

~~

- -

~
- -

~

- —i-— --
I- 

- 

~j1ff a ~ ~ ~1 :L —i-- — -i-- 
~ 

— — —
~~~~~ ~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~ 

::~~~~:: 
~~~~ ~~~ ~ ~ ~~~ 

. :
~~ ~~~~~~ 

:- :
~ ~~~: .  

~~~~~~~~~

~~~~~~ 

~~~:T; 

~~~~ 
~~~~~~~~~~~~~ ~~~~~~~~~~ 

~~~ ~~~~~~ :. 

~~~~~~~~~ : 
~~~~~~~~~ ~~~~~

—. t ~ ‘—p. .-~ 
—

~ 
_. ~ ,-. ~ 

— —~1—- —a-— ~ I —4—.
—.. - - - I  ~~~ 

- .—. — -  I ~ ~~ . .  
~ ~~. ~ .I..- - . - . -

- ~~~~~ ~ 
I~~~ ~~~~~~~~~ 

:~~~3 j~~~~~~~~~~~~~~~~ I 
~~ I ~~~~

E. :~:; ~ 
I 

T~ ~ ! -1— .~r j I ~ ~ ~ 4- 
r —:--- —

~ 
I
~ 

~~~~~ ~ ~ 
1 ~ ~~~ITI~~~~~HT~ 

~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 
I ~ V 1 1 1 r_L~i1 L- :: :~:~:~~ 

~~J ;~~: . l :::: . 1~:~::i::.. :~~ : - - . - ~ ~~ ~~~~~~~~~ - .H~. ::j :.) ::~ j ::: :~~~~ ~~ ~~~~~ ~~ ~~ ~ .~

...~ ., .~~~~~ - ::~~~L : . :  -:: L. ~:-L - :: : J  - )-T . - &‘
~ .:: 1:~;l::~:~~.L:

1 :. - : ~~~~~ . -T TE ~: i ~
-
~~~. ::. ~ : ~~~~.-. 

~t --iI~o F~ 

I r.:~_ _ 

~ ~~~~~~~ I-::* ~-i— - - ± — —

_a;- t Va I -.- 
I—.-- _ ~ ~~~ i — .L - ~ ~~~~~~~~

;~
_
~ ~~~~ X:~~ ~~ :. ~~~~~~~~ .~ 

-
~~O .. - .. ~~~. i ~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ :: ~ ~~~~~~~~~~ ~ ~

~~~~~~ ~~~~~ .t ; .1::~~~~~ .H: /~ -
.. 

~j :~ ~~~~~~~~~~~ ~~~~- ~~~~~~~~~~~~~~~~~~ : -

~~ I ~~ 2~;1r- I ~ ~ ~ ~

- I 
~~~~~~~ 

~ -t~
— — 

~~~~~~~~~ 
~
- -

-;

~~~~ 
.
~~ ~:4~:: ~~!H~~~ ~~ ~ -~ - - 

~~~~ ~~~~ ~i:~~ ~ ~~~~~~~~~ 
j~j :~ ~~ ~~~~ ~~::: . ~~t : : .~ ~~~~~ :~ ;-~ 

:
T

~~~~~ ~~~~~~~~~

~ ~ ~ 
_ 

~~~~ ~~ 
~ ~ ~~ ~ ~ :1= t—~ 1 — —

~~

-- ---r-- 
~~~~ ~ 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~: ~L1- 1~ ~~I:~~~‘~~:::: 
~~~ f. ~t ~ 

;:~ ::. 

~f~- ~~~ 
‘ : - 

- -
~ ~ L1,;:I:rnI;:~J::i ~~

4_ 
~~~~. : ~~~~~ :. 4-~ j~ —~--

~ t L~ : 
- 

~~~~~ ~~~ ~ 
~~~~~ ~ .- ;~ &LJ:~1~~~ ~~~~~ .t 

- :- tr ~4H ~t -1- - 
~ 

—f-~-1: ~ ~~~~~ t~

_ - - - - - —hr —
~

-

:ii - ~ I r~t:~~ ~ ~ ~1T~1~r.:L 11:: ::: ::t~~~~
77

..

~~~~~~
—

~~
——--~~~~~ ——------ -------——-~~-— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~- . _ j _ 4 .~_ _~_~~_~~ _ . d ~- - ~ -~~~~~~~ . ~~~~~~~~ - - . -  .



--~~~~~~ —- ~~~~~ --- - .—,--— --
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~~~

- .. — 
~~~~~

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ;~ 
:~~~ ~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~:~-:~~tç i :  4~ _ _ _  _ _

~~ — ~~~~ ~~ ~~~~.: . 
A1~S ~~.

- 
. .H4- .- ~~~~ ~~~~~~~ ~~~~~~~ :~~~~~~~~~ f . .- - ~~~.. ‘ .±~ 

. :i::. ~~~~~~~~~~~~~~~~ R0 -~~~~~~~~

~~~~~ 
. .::~y :: I ~~~~~~~~~~~~~~~ 

~~ 
~~:-  

~~~~~~~ _
_
~.4~;. 

~~~~~~~~~~~~~~~~~~~~~~ p

y _ ti

~

;

~

1 ~~~~~~~~~~~~~~~~~~~~~.- ~ 9Q51 - f~~ r131 ~ g3; 
~ ~ ~~ JU

~~~!f~~~ 

—F-’- 
,~~~

—

.Ti~~: : ~
9•i

~21 -~ :: ~t,ii M~~1 ~v ~~~~~~~~~~~~~ ~~23~~~ ~::~:~~: ~ 
- I 

~ .~UU~~J~::~ ~~~ •fT!~: ~~~~~I ~~~~~~~~ —f- ~ - L ~ ~ ~ ~ 
...0 03*O1 •—

~
-

~~ ~~3~
— ~~~~~~~~~

p 
~~~~~~~~~~~~~~~~~~ 

~!L~~4L~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— — -±- 
~ :h .. 

—

~ A ~~~Ott. . L~ - -‘4-- ~~~~~~
- 

. ‘  
___

~~~~~~~~~ 

~ 

- 

_  _

_~~! H ~E: 
_ _  

_
_
_~~~~~~~~~ ~~~~~ ~ ~ ~;.~~ TtT ~~~ FT ~ ~~~~~~~~~~~~~~~ ~~~~ 

. Er T~ .~~~~ 
- ~~~~~~~~~~~~~~~~~~~ ~~~~ ~

I;r
_ _  _ _ _

~~~~ ~~t~

j  ~E 
_ _

~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~ ~~ ~~~~~~~~~~~~~~ ~~ r- ~~~P 1 ~ ~ h~-
_ 

-.- -t __ __. I = I~~ -9~1 ~~ I-~-~~ ~~~~•;;:: ~~ r:T; ~~ :~T~~ :; ; ::~ ~::. 
—- ~ TT ~~~ j~

.. : : :.  - :T t ~~~.: ;:I t~T - t~—r .~-::: :1~ .
~TTT : 

~
~~~~~~~~~~~~ -t-- i~ - *— : --

~ -~~ t :~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—— 4~ ~~ ~~~~~~ -~~~~ 

t -
1~~~~~~~~~~ H~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~

~~ ~
r- 

~~
-: -~~~~~

- 1- -r 
~

- 

! L~ -± * H— —r- ~ 
-

- ~~~~~ ~~~~~~~~~~ 
± ~~~~~~~~ ~~~~~~ ~~~ I ~ ~ ~~~~~~~ 

—

~~~~ 

- - -

—
~~~~ ~~

-
~-- ~~~~~~~~ ~~~~~~~ 

~t 
c~ ~~~~~~~~ ~

- I ~~~~
_ -r- H- — - -

~~~~~ .-
~

-
~~

--
~~I ~~~~ 

:~ ::: 

~~ 
-:: : ~ 

: 9 : : . ~~i ~~~~~~~~~ .~~~i~
i:: -:

~ ~~~~~~~~~ 

•~ 

T E

~~~ ~~~ ~~~~~ I I ~ 
J ~~~~~~- ~~~~~~~ — — —— .-. I ~ ; 
.. I

~~r—: t;~~~ 

-. 

~ ~ ;
4 -h

-—— -—--- --T-- ---

~

-

-

L 

~~~ ~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~ 

~~ ~ ~~~ 

~ ~ ~ -j
I ~~~~~ ~ ~~~~~~~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.



~ 
~~~~ —‘

~~ 
——-- --- - - ~ - -

~
-
~

---. .-
~~

-- --—- ——..w.-—-~~--- -
~~

-
~*-- 

,. -——— .x ~~
•- ---

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .- ~~~.-

: ~ ~~~ ~~~~~~~~~~~~~~~~~ ~~~~~
~ :~~:_ ~L :: ~~~~~~~~~~~~:~~~

t

.~~
. -H —i--- i~:~g ~~~~ ~~~ ~~ r ’ ~~~ ~ ~

-~~ 
.
, 

~:~~- ~~~ - -L*c RRc1*~ LSP £~~~~~~~~~
- ~ I j ~~~.r :  ~~~~~~~

t~ ~:~jj ~ tt  
~ 

~~~~~ 
~~~VG 4J~ 14( -run HAL ~ ~ ~ ~~ }L~~~ 

- 
~ ~ 

-

: 
. 

L ~ Th~: -~ -T - 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~T 

- 
T- :T1T :~~ ~~: :~T ~~~

- ‘-
p -r~ ~ 

—r- —
~~~~ -

~qw~ tv r~i~ ~~vr ~ ~ i ~iGpr 3
:~~ 

±TI=~~~~~T~~~~
~; ~~~: ±i ~~~~~~±~~~~~~~( 

~~~~~~~~~~~~~~~~~~~~~~~ t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

h~~~=:±i=~:i~ ± ~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~ 
H::~~H. : -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —t--- 

~1~ 
—I-— - 

~~~~~~ ~~~~~~~ ~~~~~~~ ~~~~~~ 
-

~
-

~~~~ 
—s-- 

~~~
— —

~~
--- — —

~
— .J~

, - 
-~~~~~~ - -  i~~T:: ~~~ ~~~ - . 1 .~~~~- -  ~ :~ I :.. ~~~~~: ~~~~~ .~:: ~~~~~~~~~ T~~ ::~ T~~T 

~~7-
-

~ ~~~ ,~~:. l:~~-~
- -

~ ~~ ~~~~

~~~ 

-

~~~~~~~ 

I Th ~ -r ~ ~ - + ~~~~~ 1 ~~~~~ ~~~~~ ~~~~ ~~~ ~ 
-- 

~~ 
- --

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~
-*

!L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

-

~~~~L ~~~- 

~~~~~~~ 
~1~~ 

-
~~
- —-~~

- ,— ~~~~~~
- v~-~~~ ~~~~~~~~ ~~~~

- 
~~~~
- H- -i- —

-
~~~~~~ 

_1 - -J--- ~_: H- 
~~ ~1 - ~~~~~~ 

-~~ ~~~~~ ~:�4t~~~ ~~~~ ~: ~ ~ ~.

T~~ : ~~~~~~~~~ ±H -~~;~: ~~~~~~ ~~::~- :~~~~~~ . .  ~~~ :: ~~~~ ~: ~~~~~~ ~~~ .: ~~~~~~ -~~~-+~~~~~~- -~~~~ ~~~~~~~~~

--:
~~ ~ 

~~~I ~~~ ~~ ~_ 
~~~~~~~ 

~~~~~~~ ~/ ~
-, /VJ, a

~~ 4~
Y:

~
_ 

~~~ ~ ~ 
_ _ _- - — 

~E H- H- — t~~~; ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ — — -- t —_ - -

.-~~~
- ~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~ 
. ~~‘ . - : ~~~~~# - i . ~~~~~~~~~~~ :.

!~~~ ~~~~~~~~~ ~~~~ 
- 

~~~~~~
- 

~~ ~~~
- -

~~~~~ ~~~~~~~~~ ~~~~
- 

~~~~~
- 

~~~~~~~~ 
-

~~~~~~ 
— - , —- - -

~ -L ~ Lj~j ~ .~
‘: 
~ ~~~~ ~ ~ ~ f —

~ .. ~

~~~~~~~ ~~~~~~~~~ 
L ~~ ~ t

~~~~~~~ -— ~~-~~~~ ..
~~~~— - —~~~~-~~—.--~~~~ 

_ _ - _
~~~~

_
~J~_ 

~~~~~~~~~~~~~~~~~~~~~~~ - 
_
~-~~~~~~~~~ i~ _~~ .-.- —.---- - L~~~ A~~~~~ dA



~~~ir- ~~~~~ ~ 

~ 
. - -— 

~

—. - -  —-—-.-- -, --,.-,—

~~~

-— -—---- -—-- — - -
~

-
~~

—--:—----- - ~~~~~~~~~~~~~~~~ ~~~~~ ~

‘ 
_~

-
~ ~

— —

~

--—-

~

-- .-

~~

..- - --- — .— - 
_______ ________

~ .I~t :~~ .i , ~~~~
- 

*-

~~~~~~: I

—.~~~~~ ::

: .

~~:~~~~:~~~- : :: _
~ . - .~ ~~~

.

~~ J ~~ ~~ ~~ ~~ ~ 
_ 

__ 
__ — — 

~ — 
-

~~

-t ~~~~~~~ J ~~ ~~ 

R
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

::j:.: :~~~~I~~ .~ ~~~~~~~~~~~~~~

~~~~~ :~~. : . :- 

~-~r ~~~ .-. .-~ .- =
-:. 

.~ _t -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.: : : :~~~... ::~ ~~ ~~ ~~~~~~ ::~~~: ~~~~~~~ ~~~~~~~~~ :~~:

-

.~
-:-

~~
- 
-
~~~~~~

- .:: :~~: :::: .~~ ~~~~~~~~~ ~ ~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :
~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~ :~I~ ~~~~ ~~ 
;:~ :~:~ : : :  :~:: :~; ~ .~~ ~ ~~~ : . .~ ~~ ~~ ~~ ~~ ~ ~~ 

:~:: ::~ ~~ ~~ ::~ :~: ~~~~~~~ :~i :~ : :.: ~ :::

—. .- 1-. 
~~ ~ ~ ~ I ~ ~ 

4 + 
.-
~ t• ~ 4

~~~~~~~ ~~ ~~~~~~~~~ 
-‘ .-.- :~ : 

~~~~~~~~ ~~~ ~ ~. ,.. ~ , 
~t ~~

“ ~ :: ~~~~~~ 
•
~~~T d i  ~t~

• - , . . - .- . -

-. t I - .- ;  : - ~ t • 
~~

.

~ .t • . 
~l ~~ ~ ~~~ 

•1 - ~ . ~ ~ ,~~ -.

~ ~ ~I ~ 1 ~ :: :: ~~

so ~ -:

~~~ ~ ~ 
~~~~~~~~~~ ~~~~~ ~~ ~~~~~~~~~ ~~ ~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~ ~



~~~~~
.w .— ___ 

~~~~~~~~~~ 
-.- - —

~
.. — ‘.

~
--.- -.—-.~~~ ,=-~~~ --— —- --~..—.-.- ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

. .
~~~~

... 
- - :~

- 
~~~~~~~~~~r ~~~~~~~~~~

-— -

e 
~~~~~~~~ 

. ; T .~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. .  . : ~~~~~~~~~~~~~~~~~~~ :T TT : - :~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 45 1~Ø F~~~~~~~~ T ~~~~~~~~~~~~~~
I 

~~~~~~ ~~~1Ei~ 
id~~!~~~ ~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _  -J

~~
’ ~l ~f _zp~ D~~~~ ~1Li ~~~

r
:
:~ ~~ ~-::i

-
~i~ 

: : :  ~ : 

~~ ~~~~~~~~~ 
-~::~; A1~ ~~~ mn~ ~L c ~~~~. C ~jj 3S~3 ~~in ~~~ ~ ~ I ~ ~~ ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ T T -T W~~~~ ( ) N ~~~I J
~~ A1~~~~~ N~~~~ - :~ ~~~~~~~~~~~~~~~~~~~~

~~ T t ; ~~~ ~ 
‘
~~~;.V ~~~:~~~~~H .  ~~~~~~~~~~~~~ ~~~ ~~~~~~~ ~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ !~~T~ :~~~~~: .~~~~~:T T: :~~

p 
I~~~~ 

I ~~~~~~~~~~~~~~~~~~~~~~~- I — — 

~~~~~~~ ~ 

I - - - - -H ~~~~
- ‘

- I i ~~~~~~~ 
- -

~~L L ~~~ ~H-± f H--~
-
~~~±~~

±-
~~H

M i -1-- -h -T- t — -j- ~ 1~~ 
—a- 

_ 
- - - —f- - - - -:

~ ~ —
~
---

~
-±-4-- ± _ L 1~~~~~~~~~~~~~~4

- I ~
:~~~~ ; 1 : : . ~~1 . ~~~~~~~~:: ~~~~~~~~ ~~~~. I - . ..i 

~~~~~~~~~~~~ :::. ~~~:~:~~,--- -
~~~~~

-
~~ ~~~~~~ ~ .~~ :1 ~~~I ~o -i-- -1- ~I- -~~

_ ~ -J_ —4- _L ~~~~ ~~~~ 4-. ~~~~~~~~ 

_ 1_ -j_ - -~ —

~ ~~~~~ _L I 
~~~~ ~ ~~~~~~~ ~~~ _ j  - I ‘ ~~~~~ ~~~~~~~ 

_t 
~~~~~~~~~ J ~~~~~~~~ I

~ ~ ~ ~ 

I ~ I I
- ~ ~~ - + ~~~ I ~ ~ ~ I ~~~~ ~~~~ ~~~~~~~~ 

— - I

~ ~~ - ~~ ± -1- 
~~ ~~ 

-F ~~ ~~~ 
- 

* -t- -~~~~~~~ 

I

-
~~~ -:. :i~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~ 

~~~~~ ~~~~ :: ;~iJ~ TII

~~
1
~~~

:I

~~~~ 

-
~~~~

i::1.
~~~~

-
~~~ ~ ~~ :

1 :
~~~~ ~~~- 

±~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~ I~~~~~~
—-

~~~ ~~~~~~~~ 
—

~~~~ 
— — —r— — 

I ~ 
_ 

~ ~ ~~~ -~~—~~~ ~~~~~ - ~~~~~~~~ ~~~~~ r

-~~~~~ ~~~ 

r~ 
_

I~~~_ _  

4 i~~~ :~~~~~~~~~ 1 i . ~~~~~~ . 
~~~~~~~~~~~~~~~~~~~~

~~~~~~~ ~p — -ri~~ 
—i-- 4- —1

~~~ ~~~~~~~~ 

- 

~~ ~ 
—4-- 

~~~~~~~~~ ~ 
—s- Tf-W-1— —r-- — —

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~
-

~~~~~~~~~~~

- 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
;~~~~

-Til Ii: - -H .4~ i1j~1:1_ - ~~ i :: 
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

.- -- 
j r . ~ ~ 

.- -

J ~~~~~~~~~~~~~~ TT1T1~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ - ~~~~~~~~~~~ :: :~~~~ : 1 f ~~~~~~~~~~~~~~~~~~~

T - H ~
- 

~ ~ ~ I I ~L I 4 I — J J I J - — j I 
~ ~ ~~~~~~~ 

— I ~~~~~~~~~ ~~~~~~~ 
__

~~~~~~~ 
H - —  I~ I - - -± +~~-~~~- - ~~- ——  —- f -  I

~~~
. i ~iTh- Ig - — — 

It I ~ I — — ~~~ — I , . — ! ~~~~~ 
+ ~~~~~~~ —~~~H ~ 1 I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
4

~~~t t ~
~~ ~::,JT;. -~ 

_ _ _&_~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,--~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 
La&& ~’



-----------.-. —.-—--—--.---- — 
~~~~~~~~~~~~~~~~~~~ 

.- -.,—- — 
~~~~~ -- ~~~~~~~~~~~~~~~~~ :~ —~~~~~-- _~ ~ . — ~ ~~~~~~ 

- -  - . 2 ~:- -:~~ ~ •.__~.

~ ~~~ ~ 
~~ 

:t .flT:~~~~~~~~~~~ :~~~~- r ~~~~~

~ 

~~~~~~~ :~ ~~~~~~~ 
~~~~~~~~~~~~~~~~~~

I
t ~ 

I 

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~ ~~~~ ~ ~! : ~ ±
I :

~~H
‘~t~

- :p:1 ~ ~~~~
~~ 

IT: — ~~~TT 
.

::Til
. .. 

: : :~~~~t~~~~~~~~~~~~~ : 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~ T. :TT: ~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ ± I - 

~~~~~~~ ~~~~~

- 
-ft 1

~~~~~h ~~~~~~~~ t ~~~~~~~ ~ 
- 

~~~~~~~~ ~~~~~~~ ~~~~~

- 

~~~~

-

~ ~Lf l  :~~~~~~~~~ I1~:: IT~~±IIi~~~
~ 

_
~~~~ft ~~~~ -

-

~~ 

-
~~4- 
.~~~~~ : ~ 

~~~ ::. 

~+: ~ : . : * . ~L ~: ~~T~: 4~~~ ~~~: :  ~~~~~~~~ ~~~~~~~ ~~~~~~~~ :~~~: . .  --
~~~~ . .  -

- ~~~~~ ~N~ ~~ + ~~~~~

- 

~~~~~~~ 

- - t i±f -  - ± 
~~~~~~~~~~~~~~~~~ 

M~~ ~~~~ ~ I

~1 
_
~c~ ~~~~ 

~~~~~~~ -

~~~

--- 
~ 

— -
~
. ~:~

-
~~~~~

- -I:~-- _ _-~
.- :T-~ ~~~ 

—
~~~

-- I- -
~
-:: 

_ _

~~~~~~~ 

I ~; ~~ I 1 I ~ .i ~ .~ I ~~~
‘ Li I I ~r ~ ~ 12,

-t:- 
~~ 

j:-~
— 

~ 
- 

~ T I ~i — t ~~~~~~~~ ~Vt V1~~~~~~~~~~ ~ 
I ~~~~~~~

~~~~~ di : 1 1 ~W - 1~ 3-1:~~ :T:: II
~~~~~~~~~~~~~~~~~ ~~~.::~~~ : iii: ~~ k~rL -

~ 
:~~~~. :~

: .~~j~~~~: I .  ~~~~~~~~~~~~~~~~
I -

~~~~ ~: : -4- ~ .‘~~~~~ I f IQ~ ~~ ~~~~~~~~~~~~~~~~~ —k -~~- -a--

~~~~~~~~~~~~~~~~ ~ ~~~~~~ ~ ~~~
~~~~~~~~ ~ ~ 

I—. 
__j__•_ __________ 

.— 

~~

.— 
t I —

~~

I 
~~~~~~~~~~~~~~~~~~~~~ ~~ 

T~ TT~ ~~~~.: • -
~t~ ~~~~~~ - :

~~ 
~~~~~ 

~ T~~~:T ThiT 

~~~~~~~~~t — i I -
~
o 

~ 
I I ~~~~~~~~~ ~ I ~ ~

~ r::~T -. 
~ 

—t- --
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ 

I 
~ ~~~ ~ ~

~ ~~~~~~~~~~~ H t~f ~ -~TLt =r~ H ~ ~i I 
~ ~~ ~ ~ t ~ 

1 ~ ~ ~~~ ~ I ~ ~ I H -
~ ~~~~~~~~~ ~~~~~~~~~~ ~ ~ . j: i: ~~~ ~ ~ 

~~ :1~ :~: ~ ~~~~~~~~ 

: : :: ~ ~~ 

‘4~ 
~~~L ..::~ L~f [ ~ ~~~ 

A 
~~~~~~ ~ ~ ~

- ~ - iT+~f:: ;:
~~~ :~t~ :::~ :~~ ~i ~ ~~ ~~ ~ ;:~ ~~ ~~ ~ ~ ~ ~~ ~~ ~t . !  t 1

~

-

; 
- $2

~ ~~~~~
~~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~ - _1 _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



—~ —- .—--.,----- -~~ ~~~~~~~~ 
—.— --..

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_
~

_
~
__

~
_

~i ~~~~~~~~~~~~~~~~ ~ — —- -I: .— 
~~~~~~~~~~~~~ I-

~~~~~~~~~~~~~~

. ! ~ 
I. I ~ ~ 

;~ ~ I :~ ‘~ ~~ ~~~~~~~~ ~~~~~~~~ ~~~

. 

~ 
:~ ~~~~ EE ~ ~ 

;j 
~~~~ 

~~~~ ~ E
i t~ ~~~L~~j ~~~ -r L~A N 2 L - f~f~ _ .  

I !  ~~
— ~~~~-J - i, ~ — - . — — — ~~~~~L .LL_

, 

~~ ~~~~~~~~ 
-: 

~~~~~~~~~~~~~~ 
- -  

~~~~~ ~~ 

~~~~~~~~~~- -~~~- . I :~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~ 
_ r ~ : 

~~~~ ~ I1~~~ 1 ~~~~~~~~~~~~9 — F — ~~f~~ ~~- ~~~~ — — — - 4 ~~~ ~~
.

.
~

. 

~~~~~~~~~~~~~ - - lX ) - —T ~~~~~~~~~ — 
4

I .- ~~~~~~~~~~~~~~~~~~~~~~~ J _  I ~~_
1
~~i a ~ _~~~- J L  ~~_ L  ~ ~~~ 

T Ip ;. 
~~~~~~~~~~~~~~~~~~~ ~~~~~~

-
~~~~~~~~ — — — — - - — — — — — ~~~~~~~~ — —  ~

.~ ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ - 

I
~~_~ _ _ _ ~ ;: N ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ -.~~

; .T( j~~ ~~~~~~~~~~~ ~~ 
~~

. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— - - -- — .- -— l

- .—
~~~~ — :

~~ .~~- - - - — — - T -- -- - — - a --
~ ~~~~~~~~~~~ 

- — — — . 

.~~~~~ “ - - - -- -~~~~~~~~ - ~ - - -~~~~~~~~~~~~~“ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-

~~

~~~ : -  L T Y  
~~ !

-
. -

-

-

-
- 

~: . .  ~ 
- - —t 

- H

~ 
I 

: 
. . - , -  

- -  ~ - 

~1~ ~
I V

- _
_

- .c: 1- ij o s - 
- 

-

- ;  : - -  ~ 
- - N E D

— T 
~

—
~ : ~~ —~~_ ~ — - — — 

: _  ~~~ I : : - I 
1 ~ _ 

~ ~ ~

~ 
- - - - :~ 

- 
:~~

- - 
~~ -~ ~ 

. 
~- -  - -

, 
- -

- -
. . :  I I  - - .~ 

I~ ~ I~ T i ~

S - 

_ : ~ ~ . , - .  - 

-
- 

. _ F ~ ~~~~~
I ~ ‘ I_

i 
~~~ Ii. ~~. ~- I  III. ~~~~~~~~~ 1 .  - 

~ - - - : ,
~ 

•
_ ;~~~~

i I . .4 . .~~~~ IT 1 i f t .
•
~~ ~~~ ;~~ r E  ~k - - 

~ 
-

~- - I ;
~ I .  ~ - .  I T  ~: •I~ . ~ T r : - 

_ :~— - . I TT - . -~I ‘ - 
~ ~ :

~: 83 
-

-~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ --~~~~~~~~~~



.!:~
., .- .-.

~

-- :-‘
~

—
~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~ 

.— 
~~~~~~~~ ~ ~~~~ 

- .  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .- - ~~~—

~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

:

~ 
~~T ’ ’

~~~~f f ” ”~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ f~~~~~~~~

_ _
L ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~ 

— 

~-~~~s~~~t,rG• — — — t T — — 3 i r — —  
~~t I  ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — _ — - ~
. I

~ ~~~~ ‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4~ !~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L C C~~~ P
p _ J ! L J1 F.

~~~~~~~~~ L1 J 9  . fD J  ~ll . ~~ ..JZ ~~~~ ~~~~~~~~ ~ ~~~
— .~~ .fI , ~ r ~: ~ ~ ~ ~; ~~ 

;~~ 

— .1~ -~ L _ _ _ _ _ 
-~~

~ :~ :~ ;;: : ~: ii ~1 ~ ~~~ ~ ~ ! ~~ ~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~
- : : : :. :-~ ~- ~~ - ~~ _J *2  ~~l L(? 2 ~~~~~~_ 

_ 
i
i 

~~~~~~~ ~~- - ~~.et  ;~~~
_ 

—

~~ 
1— :; — 

~ ~: _,~ ~
~

. - -. . le th - —  ~~~ ;;~~~~~ 

~ ~~ i~ .

~ 
E ~ E~ ~ .E ~: E ~ ~ ~ ~ ~ ~ ~ ~ ; i ~ ~ ~ E E ~ ~ E E ~ E ~ ~ I E~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

- 
- -1  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~
- . ; T ~~ - -  

- 
-

~ 
~~~~~~~~~~~~~~~~ 

- -
- -

-
~: 

- - -  I . 
H-

-

- 
:i: . : . - - 

Is 
- 

- 
-

- 
-

-- _ _ i
_

_ •  -

-

- - - I P E  - 
,

- .

:- 
~~~: - I - - 

. 
. - - -

-

~ 
I

[ 

£ 

I ~ 

I ~ 

~~~ ~~ ~~ 

V

I 

~ 

I ~~ 

•~ ~ 

I 
~~~~ ~~ 

~1~
g_

I 
:~ I

.—- .-~~ ———~~~~‘L. _.~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~A ~~~~~~~~~~~~~~~~~~ I.- - ~~~~~~~~~~~ ~~



~~~~“~~-w~~~~~~~~---—~~~~ - ———---~~— —~ - --~
, -- ~~- ~~~~ .

~~~~~~~~~~~

- 
-

~~ 

. p. -

~~

. • 

~~~~~~ 

,r-.-~~w . ~~~~~~~~~~~~~~~~~ ;- ~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~ 
.-.-~ - ~ ~~~~~~~~~~~~~~~~~~~~~~~ 

- -

~~~~~~~~~~~~

ft :::: =:: ::: ::: :: :~~~
- 

~~ ::: :~c:: ~::: ;~ ~~
~

. 

~~
t r I~~~~~~~~~~L~~l~~ .~~~~imi

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~

- -- :, - -  _ 1 ~~~t~~~~~~~~~~
__

- . 1  T - ~ - - . I~~ - I -
~~~~- ~~~~~~~~ 

- ,. ; l -  
~~~~~~~~~ 

- - -- -— — — — - — — —  ~1~- — ~~ ~~ — - — — - — — —  . — -— 
~~~~~~~~~~~~~ — ~~~~~~~ ~~~~~

4 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - I - 

j~~c~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~— A H r~~~— — H ~~~—~~~I ~ 
— — - - -

~~~~~~ I ~ ~ ~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 9~~~—~~~~I ~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~
‘- ~ 

- I 1— — ~~~~~~~~~~~~~~~
- - — - — — — , — -

—
- — — — .

.
~ 

.
~~~~~ — — .

—
~~

-
— — — — —  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ 

.. p c I 1 i U ~~~iE 
•— I 

4 
~ 1~~ ±

~. ;: ~ ;~;~: ::: i~~i ~~ ~~~~~ ~~~~~~~~~ ~ ~~~~~~~~~~~ :: : :: : :~ :=_ _ ~~~ 1!J~~’ R L E W RI~~ —

- c e -i ~~~~~~~~~~~~~~~~~~~~~~~~~~~
T~ 

- ; — —— -  
~~~~~~~~~~~~~~ 

—

I~ : : ¶ :~: =: ::: : :~ ~~ ~: : :: :~~ !: :~~:4: :: : !~- 

~ e.e  — — — ~~~~~~~~~~
-

- k — —  
~~~~~~~~~~~~~~

_ 1e . e F
~

_ _ _ _ _

~
: _ 1

_ _ _

~~

_ _  y 

~ 

-
. - - P E I -  - 

. - -
.

-

- - - - I -  
- 

A 1 L  - 

.
- - - 

- 
V -  : -

~~~~
- 

~~~~~ 
- . . 

- - 
~ -

. : .  : - - . - -  - ~ - M A T  - - . - - - I
- .

~~~~~~ . .  - -~~~~~~~~ - . ~~~~- : . - - - 
- 

- - 

-

- I S -

~ 

~~~~~~~~~~~~~~~ ~~~~~ 

- . -  
-

-
- -

I

- 

~~~~~ 

- - 

--

~ 
I ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
. 

~~~~~~~ ~~~f t E R f t P E .  k S)~ ~; “ 
~ 

~ 

; - t ; : : -

$1 . : _..

— . 

.c. 
~ ~ ~ 

7 ’ W~~~4I

~~~ .—---. 
_~ ~~~~~~~~~~~ _ —— ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~



~~~~
w-
~ ~ ~ 

~~~~~ ~~~~~~~~~~~~ 
-wv- --~~-- -- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
-.-

~~~
,-; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~
— —--- 

~~~~~~~~~~~~~~~~~~~~~~~~ 

- . -

r 
~~~~~~

- —-—..- -

~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~ —
~J — :i~1!4 1~~ ~~~~~~~ _

-
. - — .— - -. — — — — 

. 
— ._ — — — .

—LI L1 1 ~ ~ 
- 

~ 
• . 

. 
. 

. 
- - 

- - . - - 
. 

~ -
.. 

~~~~~~

_ _
~~~~~~~~~~~~~~~

_
_ _ j  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~

.
- ~~ ~~~: I ~~~~~~~~~~~~~~~ f~~~

:-,
-

~~~3l~~~! 
:- O~~~r ~~~~~ . T  ~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

.. s 1~~_ _ J _ ~~~~_ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

- c~ 
~~~~~~~ 

~~~~~~~~~~~~~ 
:Q~~j~ ~~~ ~: U~~J ... .. Li ~LL~’P~21 _ _ .c ~~ -

~~~~~~, 
- 

~~~~~~~~~~~~~~~~~~~ 
_ _ u ~~~~~~~~L

1;14~~~~_

~~ -~
I,

- ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ::~~~1 
_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..

~ - 
- I I • , :. : ‘  ,~~

. 
~~~~~~~~ - . . .

~ 

- 

~~.ei  
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~-~~~~~ - - - — 
9

.( 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I I’. I I
—V .c -€ r . — —  ~~~~~~~~~~~~~~

‘~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~ _ . i __ 

~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— - -1 1w -I-

, I 

T 

I

- - 

- : ~ 
; : 1 1  -R 

‘

~~~
- . 1  . : : . .  - 

- 
—

: . - -  ! I  ~ - j . .  V I - B E  ! : , - 

: 
- 

—

- —
~~i 

- 1 - _ :  ~~~~~~ :~~~~~ : ~ ~ 
~~~

- I : - : 1 - . ~ 
-

T - - ., - . - I : - : ~. ~ ~ ~ 
- -  - 

, - - ~
~

:- ~~~ - ~ ! v ~~~~
i - - -  

~ ~ 
: .1 1 ~ ~ 

L I , P ~~ - I~ ~~ ~ , , 
~ 

, - - . , - - -

. :
~~~~

. .  , . . T ~ ~ ~~~~ y _
~~

- - 
H 

H : . :  T I l l . :  - -  N . D - : -

— - — I  - — - - - I~~i _ - ~~ ~ - - , . T _ ;  I ~ T~ - - - - - .1 

~L 
- 

~~
- - 

~
- 

- 
~~~~~~~ 

1 ~~ ~ 
- :  ;~~~ I~~ H~~~H~ 

I I ; T  I 
: . .  : . - 

:

- 
- I ~ ~ - -  ~~~~ ~~~~ I ~ ~I : - 

~ 
-
~ 

I I .;: ~~~~ 
‘ ;  ~ ~ - : - : . 1 -

~ I ~: 6: , ,  — —  I ;
_
:1
~~1i1~~~ . ,  - - . ;~~~~~~; . : _ ~~~~. : ~! _ _ . 1 • I

,I
_ 

~

L - ,- ; -
-

. ; . . ; - ~~~I~~~~~ I ’ ~~ -~~~~~~~~~~~~ I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ H~ H -  
- 

-

— I II  I II I

T I T 
~ I

t
I 

~r I  I 
~4 I I I  

I I  ~ L ~ i i  I I

~ I ~ t
I t~ 

I ~ ~ R E  ~~ 
I 

~I ~ ~ ~ ~ 
I I

_ i ~~. - -
~~~~ . ~~~~~ ~ ~ . T I~~~y :  

- : :~~~~~~~~~~~~~ • . 1 . ,  
~

_ i _
_ 
- I

i _
~~~ - 

~~~- T H~~ ‘ I i i 1 ~~~ ~ t
- $ 6 .  : . .

~~~~~~~~~~~~~~~~~~~~~~~~ . — - .  ~ .- — — ~~~~

L ~~ ~- ~~~~~~~ -~~~~~~~~-- £ ~. ~ j~~~~1~ :~: ~~i~:g~~~~ta ~~~~~~~ .- -~~~~~~~~~ 
~A ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ — ~~~~



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-. . _
~
j
~
___
~

___

__

~ ~~~~~~~~~~~~~~~~~~~~

~ ~~~~ ~ ~~~~~ 
_ _

1~~~~~~~~~~~~~~~R 
L J - I.. .~~L ~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~

_ _ _
~~~

_ _ _
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

— - — — h -  _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —
. ~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 

~~! - - r~~~~~~~~~~~~~~~~~ r r t ~~~~
-
~~ 

- — —
~ .~~

- ~I H ~~ - -
~~~~~~

- --  - -1 6- - - f l  f — -  - — -- -
~~~ F~ E -

~~~
- - - - -— - — -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

, _ _ -
~~~~~~~~~~~~~~~

.i-

~~~~~~~~~~~~~~

- - - — -
_

- — - — - - - —  -

i~~; ;:: ~~
t
~~~~~~~~~~~~~~J= :  ::: :=:=: a:::

-~~~~~~
_
~~~~~ . N - J~~~-R RF !L! E]~~~

_j _  
~~

~ ~~~~
- — - — - - — - - - — i— ;-

~~~
- — - - — - - —

~ 
-

~

-

~ 
-

~ 
C .

~~ ~€: ~ — —  — — b -- — — - -- — — —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ - - I £ ~~~ 

-
~~~
- -- - - - - - 

~~~~~~~~ ~~~~~~~ - - ~L - - 
~-_ 

_

1

_ 

~~~~~~~~ ~~~ ~~ 

- - - -
- 

- —  — _ t _ _ -_
~~

- .c .
~
fl

~~
---

~ 

-

~i:-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~Th ~~~
~ ~~f~T N O U  t ~ ~T~1]~ I ~~I I

~ PO ’fl: I [
~ 

-I—

~ 

p 

L 
:~ ~~~~~~~ ~

~ 

. 

E O ~+ 1 E D D  I t~~~~~- p 
- 

- 
I R I ~t I 

II 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  - — -  - I- ~

I sc1cc 
~ 

-1
________________— -- C V ~ V D F R b M  I 1~

li p IL F l U E  5 A1D 6~ J
p ~~ ~ :1.- 

I 

~~~~~~~~~~~~ 1~) ±J -

I ~ ~ 

K ~~ 

~~~~ 

P E ~~ 0 6) ~ ~ ~

~~~~~~~~—~----- .- ~ . — L .-~- _, .~ ~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



.----,—-, —--- -.
~ 

—.. .. —
~ 
—y-._

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.,, -, 

~~~~~~~~~~~~ ~~~~~~ ~
,— 

~~~~~~~~~~~~~~ 
-. ~~~~

~~~~~~~
— ,.--~~ ~~~— —~~~~~~~~~~~~V —- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

—r—- ~
- - ~~ 

— — — — -r — — — ~~~ ~~ — — ~T- ~~ 
— — — — — — — . ,~ — . .~~

. I— ~~~- ~ ~ ‘~- - — - 
~~~ 

—
II -~~ ~ ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 
— —

~~~~ ~~~~~~~~~~~~~~~~ ~~~
— — —~~~~ — —— — ~~~~~ 

.

~

. —— ~~~~~~~~~~~ —— ~ ~~~~ 
s.. _4 . —~~~ -

-

~~~~~~~~~~~~

- 

~~~~~~~~I1~~ 
-

~~~~~~ 

- - -

~~~~

-

~~~~~ ~H
p 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— — — — —

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

~ _ !~~L J ~~~~~~~~Q 7 J ~~~~8~
Q_  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
, 

~~~~~~~~~~~~~~~~~ 
— - I ~~~~~ 

—

— :~~ ñ~~~ GE~

..- -- ~~ -e ~t 
;- -:

~ 
-

~ 

~~~ ~~~ ~~~ ~~~ E ~1’ B fl ~: _ _ 

_ 
~ ~ ~. ~ _ _ — -. 

- — —. — — - _ -
~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ - _ _ _ _ _: -

~~~~~~~~~~~~~~~~~
_ __ __ _

~~~~~~~~~~~~~
_ _ _ _ _ _t

~~~~~~~~~~~~€~~~~~~~~~~
. 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ b~~~~ — ?~-~- -- .- _ 

- I ~ 
~~ I 

~~~~~~~~~~~~~~~~~~~~~~~~~~t 

- 

~ k ~ 
— —a-- .-._ 4_ - 

~ i~ ~~~~~I

I   _f_ I__j f ~ I ~ 
‘ j ’ d  

I
I ~ ~~ 

- 

I ~~ ~ ~
4- -1

~ ~ I ~ * Lt ~7 ~
: ___ - ~~- I M ~I~I ~~

- 
~~~~~~~ 

-
~~ ~ t ~~~~~

- 

~ 

I ~ - .

. ~ C N 1~I N O S  ~ ~ 
I

~ 
-1 ~ -o ~~ 

- 
~~ + -- - ~~

~~~~~~~~~~~~~~ 

- 

-

J - 
: ~ 

- 

~ 
l

_

~ L~ ~ : ~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _— 

C R Y  ~~~. V D F R M
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — - 

F l U E  7 A D 8  
_ _ _  _ _ _ _  _ _ _

~ ~ 

- - 

~ 
I R E R~~~

P E ~ 1 
~ ~ I 

H ~‘H ~
, 

- ... -

~ 
~~~~~~ ~~~~~~~~~~~~~~~~ --.--- . . _

~ . ,.



.-

~ ~~~~~~~~~~~~~~~~ 

—

~

-

~ 

.—

~ 

—,- -

~

—---.--,

~ 

-

~~

-

~

-- .-,-- 

~~~~~~~~~~~~ 
. .

~ 

— 

~ 

-

~ 

.

~~

— . 

~: ~ ~ 
-
~ 

• 
~~~~~~~~~~~~~~~~ 

.- .
~ 

c-.—-,- —
~

---‘---
~
-—-—

~~~
--

~

~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~ ~ — 4 : ~~~~;~~~~,i _~~~~~~~~~~~ ,.~~~~
_ _ I.~* _ 1 _ ~:~ ~~~~~~~~~~~~~~~~~~~~~~ I !  j  

~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~ ~

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~ ~~ ~~~~~~~ ~~~~~~~~~~~~~~~ ~

~ ~~~ ~~~~~~~~~~~~~ ~ 
— — — — — —  — — ~~~~~~ _ — 1 -  

~~ r ~ — - z ~ ’4
I 

•~ 

E~~~~~1 ~~~~~~ ~- ~ S •‘
~ ~~~ 

— t ~ ~ 4
_
~ 1~~~~ f ~, t r  — - — — T ‘

F - - — —

-
~~

- 
~~~ 

1~ ~~~~~~ ~.~ — r ’  ~~ J 
~~~~~~~~~~~~~~~~~ r t L  ~~F~~ T ~~~~~~~~~~~~~ ~~~ •~~. -

L t  — a 1_ ~ . ~ — — ~ ~. ~~ ~~ ~ L ~ ~ ~ —- ~ -!~~~~ ~~

~~~, 
I 

~~L L ~ J~ p7  ~~ ~~~~~ 
i4 ~cr H I!~~ ~

— i4r~ —— ~~~~
-

~~~~~ 
— — — - i  

~~~~~~~ ~~~~‘T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I~~~~
— — —

~ ~~~~~~~~~~~
. : tf l~~~~ r ~~~~~~ ~ ~ ~ ~~~~~~~~~~ ~~:;:~ : :::

.- : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~~~~~ ~~~~- 

•

~~~ , .  ~~~~~~~~~~~~~~~~~~~c —
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

- 1 t j P3 —~~i-
1
~
•- — — — — — —  ,l~~~~ — 

_
~~~~~~

_ _ _ _ _7
~~~

_ _ _ _  

~~~~~~~~~~~ ~~ 

r — — — — — —
~~~ —~~~~~~~~

—

~- . . ~~~~~~~
..  

.
. : :~~,. ~~~~~~~~~ • , ~~~~~ . ., . 1 . .  .

•
.T ‘ ~~ . .

. .  

• ;. •
‘
~~~ : • ‘ . -  ~~~~~~~~ . . . 

. . ... 
.~~~

., , V

~ l I A R

: • •
. ~ . ‘

~~: :  ~ 

• 
. :~~ ~H

• : . 
. 

. :

. 

~: ~ 

• • • :~ ~~ 

• 

~ 
• ~ ~ ! 1 L •~~~ ~ : :. • • 

.

. H • •
~~~~: . 

. . . 
R S  8

: : .  ~ 
, • : ~ :.~ ~~~ ~ • ~ ~ ~ 

,; 
~ 

i~ 
I ~ i~

:
~ i~i ~ .~ . ,~ 

.. 
.: : . 

• ~ ~

t 1 ~ ~ ~ l~ I ~ ~ ~ 4 i ~
r~~ .: ~ 

4 I R R P
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ .~~

•
•~~i 

: , ‘ . .  
.

19

~ 

~~~~~~~~~~~~~~ ~~ k~~L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
j  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



.~—..- . -~
—
~ — —.——. P-.—.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 

-.- -.I————— -—- 
~ ~~ ~

— ~ ~ 
. 

~~~~- ~~~~ ~~~~~~~~~~~~~~~~~ 
. . —.——~

——————— . . - — 
~
. -

~ —
~1,

~ ~: ::: : :: ::: : :: : ~ ~ ~ : :: : ~ ~ ~ 
‘ : ~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ J~~~: ~~ ‘4L ~~~~

.

~~~
.

. 
. . ~~~~~~~~~~~~~ ~:~~~~~~~~~

q I  
. 
-j .. 

~ 
d4 ’ ’  ~~~~~~~~

fr ~ ~~~I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-~~- t T  ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~ — — ~~~— — 1 L ~~ — -~~~- .i-~~~~~~ - - — — —

— 9 L4 L fli ~J (U] ....~~~7 J L ~ % ~~ 
‘
~ 

.
~ 

Li ~ L ~~ ~ 1 ~ ~ ‘I. ~~~ .

— ~ I 1. — — 
~
- —. .‘ .

~ I ~ ~~ 

••~- ~~ ~~ ~~ — ~~ — — ~ .J ~ ~~ — — —

~~~~~~~~~~~~~~ i~~E E E E E E ~~E E E E E
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— 
~ —  

— - -.- f-~• J — •’-• — —
— i . e  — 

~~~~~~~~~~~ — - ~~~
—

~~~ — — — — ~~~~~~~~ — — ~~~~~~~ 
—

4— - - -.

E
V I A B E

I R S ?  . 

. ,

,

., 

.

.

~~ 

~~~ ~~~~~~ o s  ~~~~~. 

.

____



r1~
_ _:iT~

_
~

?
~ ~~~~~~~~~~~~~~~~~~~~~~ 

V— . 

~~~~~~~~~~~~ 

—------ .

~~~

—--

!~U , _ _ ; ~~~~~~~~~~~~~~~~~!_ L -~~~~~~ -r ~ ~ 
_i s~ ~.. — — — — 4. — — — — — ., — — — ~4. — — —

I 
‘ 

1

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—

L ..
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —

I~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —r~ ~ 
I ~7 ~ ~ ~ Ii _ c ! i~_ 1. ~ Q U S ~ !~ L )

~ ~P .2 LQ .~~ I~- ~ L~
p — 

~ i 
—

~4 - 
~~~~~~ 

— 
~~~~~~~~~~~~~~~~~~~~~~~ 

—

i~: :
~~~ 

- ~~~~_ _ 4 O J 1~~!’~.PD -
~ ~~~~1.~~~~ ~~D 
~ ~~~~~~~ — — —  ~~~~~ f -6~c —
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~—~~~~ 1 r — — — — ~ 

—
~~~~~~ p 

~~~~~

—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
p :-

~~~ ~~~~~~ . 
. :.: : ..  ~~~~~~ . 

. .. ~~ ~

t 
.— 

N

.. .
. . . :  . . : .  h A  . 1 

~ ~~~~~~ ~~~~ 
: ~ . ~ 

... .. . 
. E ~ ~

;~ 
. . . .  . . . 

~ ~

:~~ • ~~~~~~ ~-: ~~~
•
~~

- .~~~
-

, . . .

I : ~~~~~~~~~~~~~~~~ : ~ ~~~~~~~~~~~ 

.

~ ~~~~~~~~~~~~~~~~~~ . ~~~ . . . -, . . . 
~ .

.

-
~~~ - f :. : . . 

. . 
. 

:: S .~ : t~~ :~~
• . ~~~~ . . 

_,~ :.. :. . 
. . . . . .

f 4~~. , . ,. . 
. 
:

_ 
.~ . . . . 

. . . 
. - 

.

,-. -

~

- .. ... - .  . . . -  

. :: . ~~~~~~~~~~ 
. .

, . . , ,-

t .— 
—~

— t  I —+ A P 
v . 1 .

91 .

— 

~~~~~~~~~~~ 
. --.

— 
_ _ _ _ _ _ _ _ _ _& ~~~~~~~~~ . .— —.--~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~



—-—- ,--...

~~~~ .k- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ______. ~~~~~

. — — — — ,— . — r- 
.,~~. ~ ~~ ?!~ ~~~ 

— .— . — —.. — — — - ~- , — — - ? ~~~ ~~ ~~~ 
-
~~~ ,_ _

~~~~_~~. f4:
r —

~~~~~~~~~
‘
~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~ ~~ ~~~~~ ~~ ~ ~~~~~~~~~ ~~ ~~ ~ ~~~~~ ~~ ~~~ g~12 ~~~~~~~~ “-  ~

1. ,J 

~ ~~~~~~~~~~~

IF : ~~~ ~~~~~~~ ~ ~~~ ~~~~ ::~ ~ ~ :~ : :: :: I
—

~~~~~~~~~
— —

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~I ,‘~~p r — ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t
_ _ _

~~~~~~

_ _ _ _
~~ •+

~~* I l.9• — 1~~~.— -  . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

; :~~~ ::: :::::::: :::: ::: :::_: ~~~~~~~~~~~~~~~~~~~~~
::: :

~ ;p~~ ri, A G E
~

~~~~~~~~~~~~~~~ 
a •

~i i n _ _ - _ _ _ _ _ .~._~~ -

-~~~~~-. 
~~~~ - — - 4  —

‘ k ~. . . . : :  . — w  - - - .k~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ .E~ 
.- .

~~~~~
— — — — — — — .— - -

~~~~~~~~~~
— -  

!~ - c ~~i - — — — _- - — . - — .— _ — —  
—

~~~~~ 
. - - ~~~~€ F•~ . . .

~ . . - - : ~ . - -  
~~~~~ . . .

. - - .  
. . ~~ - . a

‘ I  ~HH H 
I 

i •
~~~

- I  
1*11

_ _ _ _ _ _  I ~t - i- i L ~ H
-

. - ‘ - . 1  1 I : J . k ~~~~~~~~~~~~~~~~~~~~~ . : :
~~~~8 . . 

I 
.~

- - L Y -
.

a - 

:* *  i -

- - - 
- 

- 
- 

C R  V D F  .

F 8 - - .

1
I . . . . R E R f t P E  #c o s

92

— —---- ~~~~~~~~~ ~
. 
.- - - - - -.-.~~... -__I ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



.~~~~~~~~~

, - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ ,. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~ ~~~~ ~ 
. .~ ~~~

p

‘3

IIL ~ ~ - . .. ~~~~~~ —-- — ~~~~~~ ~~~, . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~ . ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~ 



. -

~~~~~~

--

~ 

. - - . -

- 
p

-
~~~~~~

.

94

~~~~~ . - --~~~~— L~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ .~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 
. .  . 

~~~~~~~~~



~ ~~~~ ~
---.-- .,

~
-— - — —---- .-.- . w--~~—--.- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -‘—— 

*~~~~~~~
- .

~~
_ 

~~~~~~~~~~~~~~~~~~~~~~~~ 
— - —- -v~ ~~~~~~~~~~ .._.__

- p

~~~~~~~— - ~~~~~~ —— ~~~~~- ~~~~~ ~~ ~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~ j  ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~



r~ T~:::-~T
- 

~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 

- - -  -

p

~ 
. . 

96 

. I. . IS.

L t - - ~~~~~~~~~~~~~~~~ 
- - -

~ ~~~~~~~~~~~~~~~~~~~~~~ ~~ 
-•--

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I ~~~~~~

-

~

-- — -
~v~ ~~~~~~ ~~~~~~~~ 

~~~~~ ~~~~~~~

-‘---
~ ~~~~~~~~~~~~~~~~~~~~~~~ 

— -—
~~~~~~~~~~~~~~~~ 

— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 
-
‘ ~

- 
- . .‘-

~ 
- 

.— --- - —--- . —
~~~

--

p

4 -

~~

.- 

,- ,.

~~~~~~~

~L.

97

~~~~~~ - ----- ~~~~~~~~~~~~~~~~~~~~~~~~ -.-- - -, ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. , .  

. .,

~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ -~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ,

~~~ - ~ ~ 
.- 

~
- .. —



I ____  
-

~~ 

-

~~~~~~~~~ 

—

~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~~ 

— - -
~- -

HEIGHT VELOCITY
MM-tM USM BIN ~4—2t$$S

RV~ C, OCISBITY 1ST ENTRY ENTRY CISWIG
OCSTffiS ~~~~ ~‘ urn. cs~fl~~to

(LII (YB) (IL) (IPIU (ITS)

1300 135.S(MIDI 0.2 1ST) 1520 ii 121 55 (ILTENS I -

SOLID M1SIT LUNG
LINE DRUM DRUM
2.6 0.5 0.5 

~~~~~ I —

~~~~~~~ 

—r- -
~~~~~2.O ~ 0.3 0.3 — — — — —  4 — — — — ~~~ — - —

~~~~~~~ 
i

’

~~1~~;~~~~~

500 10 1000 -

~~~I00~~

~ L
i~~

3oo _ 
~~~~~~ ~~~~eO0

~ 200 - ~~ 4 400 - — — i— — —

100 T 2  ~~~~~~~~~~ -~ -~c — - - —~~N~~~--~4=L —

I s —..

0 -  ~~~ 0 0
340 - 0 100 ’ — .. ~ —~~I — —

~ 320- ~ —1000 
~ 

so - - _
~~~

. ,,
~~~~ — _____ —

~~ ~!L: iiI:: ~~~~~~~~~~~~~~~~~~~~~~~~~
260 ~ -4000 20 - —- - -  - - — — _____________ —

EB~~ NT.~~~~~~
t rrr~ i240 - —5000 0 - _____________ —

~

. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _ _ _ _ _ _

~~~ 30 ~. S0 ,.. S0 - 

~!-~ ~! ! ~
E
~FE’ 

_ _ _

~~—20 -~-40 - - —— — —- —
~~

-- _ _ _ _ _  —

10 ~~10 ~~ 10 - — — — — — —— ~~~~~~~~~~~~~ 
— —  ___

i~1 ~:1~i
~~: ~: ~: 

_ __ 4 ___ L~i14_~j ,
TINE — BECONDI

4 ~~~~~~~
-——

~~~
--

~~ 
- -

~~~: 
- - .

_____ —~~ — -



- — ...- - --~~~~-- . ~~~~.- - - ~~~~~~~~~~~~~~ , 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

—
~~~~~~

-- ~~~~~~~~ .~ -

YI(I*E U
— HEIGHT VELOCITY

* 
JUN—tM UBS BIN 14—22331

- p
AVG CG DENSITY 1ST ENTRY ENTRY CUSWIG

DROSS LOCATION ALTITUDE (CCG C) ROTOR CALISMATED
MEIOM T LONG LOT (FEET) SPEED SI(LII (YB) IIU (RPM)

1330 195.1 (MID) 0.2 1ST) 1100 SI  522 II MULT(N$

SOLID SNORT LONG
LI N E DRUM DASH
2.5~ 0.5 0.5 — — —

T TTLJ DN I L —  I

~L ~~ ~~ ::~. I :!i’iI !°1
~~H4 ~~ L~IHriVi~

~~! 
~~~ 

_ _  

_ _

500 - 10 10 0 0 - — — — — —  
I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~
!
~E 1 q L I , Ig~~ 

SBctT
.

~

_ 

—1

~~~~~~~~ 
± ___ ii

~ 320- Z _1000 l0~~~~~ —~ ‘I 1—1--,J _ _ _ _

~~ i!~:: ~~:: 
_ _ _ _ _ _ _ _ _ _  ________ 

—1
250- ~ -4000 20 - —  

~—p-’-- i\ ~~~~~~~~ 
—

240 —5000 0 — I I __ _I_ i _______

~~~~~~ ____  

________

_
____  

____

~~~30 -‘ 3D
~ 30 ~~ 30 ~.. SO — — — — — r -

- -

20 20 40 — —. —- —1— 1 _— 
—

10 10 20 — -- — — L~ —~~ — _ _ _

0 0 0 ~~ DLL .~~~~~~~~~ ~~~ 

- — —

~

—--

~~-10 -10 — — — — ______ ____

j i~! j i~! E ~~~~~~~~~ 
‘
~it ~~

~~~~~~~ 
~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V~
_ _ _

‘1! L i ! L !(! i0E ~~~~~~ .4_i_i, t
TINE — SEC ONDS

- - j  
~~~~~~~~~~~~~~~~~~~~~~~ - j~ ~~~~~~~~~~~~~~~~ ~~~~~~~~ -



.
~~~~

,i 
~~~~~~~~~~~~~~~ ~~~~~~~

—.‘-

~

-...-- - — -

FlOUR! 25
HE IGHT VELOCITY

JUN-IN (JIM SIN 74-22330

RVG CO DENSI TY SAT ENTRY ENTRY CO(WIG
GROSS LOCATION ALTITUD E EDEG Cl ROTOR CALISRATED
WEIGh T LONG LOT (FEET) SPEED SIRSPEED(LI) IFS) (IL) (RPM) (RT$)

0280 136.S LMID) 0 .21ST) 1120 S~~ 921 55 MULTEWS

~•
1 SOLID SNORT LONG

LINE DASH DASH

~~~~~~~~~~~ 
_ _ _  

_ _ _ _ _ _  

_ _ _

500 10 1000 — 
~~
— — r r  

$ ~ ~~ 
— —

~~~ l~a 3o0 ~~~~~~ OO O- — —~~’ — —  — 

~ 

~~ 
: 

____ 

____ 

~ 

______________340- ~ 0 I

320- ~ -1000 ~ so -—I- —i -~ —4— r—t— f,~~~ t~~~~. —~~~~~

300- -2000 50 = -~~ --l +->—Tt-- 1Y 1~~_ _ _  

j
280 -3000 40 — — -

~~çj ~~~~~~~~~ ~~ -t -r ~~

::: 2: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I

~~~~~ 

~~~~~~~ — \4/_ 
____  _ _ _ _ _ _ _ _

-10 -20 -20 - i L 
-
t ~ 

I 
_ _-‘ -30 -‘ -30 — _____ — — — . _____

~~~~~~~~~ 

~~~~ 

____  

______  ______  ___

-20 —‘ —20 -4D —- _______ 
~~~_ .. .. . .._ ___ .....__L.. I I

t: ~~t: 

_ _ __ _ _  _ _ _ _

~ I; 1 ± ~E~.~~~’H
TINE - SECONDS 4



.- —------~— - ---, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- — - —----—- .- — -

~~~~~~~~~~~~

—

~~

------ - 

~~~~ 

- 

~~~~~~

?~ 

‘ 

::: ~ 

~~~~~ I

:: 
- - —

—~r~

-
~~~ 

= * I~~ 
- -::-

~~

~~~ --~~ 

- 

=T

_ 
~

- 

~~~~
~~~~~~~~~~~ 

-

~~ . 
~::L ~~~ 

- :1-
. 

~~~~~~~~

-+~T: =~~~~~
- 

— 

- —
-tz ~~~~~~~~~~~~~~~ 

- .

i--- - - -

[ - 

- 

- -

:J~ - 
~~~~~~~~~~~

101

k~ )- .—- - . . . . ~~~~~~~~ ~ .



~~— ~ 
-
~~---- —,-- — — —-- - — .- —- — -w---,.-- ~ —w- - 

~~~~~~~~~~ ~~~~~~~~ ~ 
.— — —.-.-.-— — — —

r~
-

~~ - 

- -  -

p

p 

— 

11
-

~~~~~~~ ~~~~-

I
102

- - - . - _ _

i.-. I _—._.___ .._ ~i ~~~~~ --~ 
1.~4a. ~ .~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~ _~tAg~~~ .—-~~~ 
£._. ~ —_ .-.-.. —



— - -  — -.-—
~~

—--,-- ----—-—-. -- -.,- - - - .-.-— , 
~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

— --

:

-- — ---- :-- ~ ~~~~~~~~~~~~~~~~~ ~ ..---— - — — .~~ —

p

1

-
~

~ 
103

~~~~~~~ - L _.~~~~~ .~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~i ~~~~~~~~~~~~~~~~~~~~~~~~~ — - -~~~~ -



— - - 

— — — -— - - —
~~~~~~~ 

—- .—- — -

~~ 

_-~~
-y--- —

~~~~~
-- 

~~~~~~~~~~~~~~~~ 
— -

~
--- - --—- — ~~~~~~~~~~~~~~~~~~~~~~ .-~~-— —-

~1 

‘~~~i 
1
E T ’

- 

~~~~~~ 
4~ ::

~~~~~~ ~~ ~
~~~~~~~~ . ~~

— 

., - .

r -
-;

~~~~~~~~~~~~~~~~~~~~~~~~~~ t
~~‘ : 

~k l~~~~ ~

-

.

- 

~~~~~~~~~~~~~~~~~~~~~~ a -

-

-

~ :~~T
:
~ ~ ~~~~~ - 

_
~~~i ~ ~~ t v : ~~

~ ~~~ i±Hp— — - -  - - -
~~~~~ 

.
~~ 

.
~~ —4— - -

~~~ 

r-  -:~1 -
—

-
r
- ~~~ ~~~~~~~~~ - - ~~ ~~~~~~~~~~~~~~~~~ :~~

~ ~i~: ~~~~~ ~ 
-
~

-- - - -  
. 

:.~~ i~::; 
.1:: ~~ ::::1: ~~~~~ ::i:- ~

~iE~:i ~ 
_ J

- ~~ ~~~~~~~~~~~~~~~~~ -~~~~~~~~~

~~ ~~~~~~~~~~~~~~ 

-

-
~~

: ~ 

-= 
~

_ 4 _  
.

~~~~~~~~~~ 
-.,.~~~~:J ..:: 

-
-

— —•1 ~~~~ - 

— 
.— 

— . . 
: :~ ~ ~ . ~ ti:: :~~:

~ 
. 

:: ~ - 
- : . :

- - . : - 
. ~ . ~

_
~L_

- 
_ _

.~~~ ~~~~. .~~ - -- 
. 

t4j~
B-  ... 

• 
~~~- - 

-~~~ - - -  . . ~~~~~~~~ - I - -

. ~ ~~~ .::~~ ~~~~~ ~~
- 

~~~~~~~~~~ ~~~ 
. 

.

~~~~~~ ~~

- :  
~ 

-
~~

- :.  
~~~~~~~~~ :~::~:: : :~~~::~~

. 
~~~~~ 

- — -  - - . — — . . . —
~ 

— -
-. .: 

— I .- -:: ~~ ~ 
—

~~~~
=

: :— = ~~
-
- :- r ~~~

- 
_

- 
~
:-

~~ 
j - -  r ~~

-.4 :_L ~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
-. — t

::~ .~~~!T 
~~~~~~~~~~~~~~ 

.~~ ~ 
.~~~~~~

--t
~~~ ~ 

-

~ 
—t  - ~~

~ ~1~ ~~ ~ 
- 

~
-, - - — —‘-- - - 

~ 

— — -—-

~ 
._4~_: ~~ :~ ~..ii.:: . . ~ 

.:~~~ _~ _ _~~_

I ~. L  _ 
—:: ~ . :. : v ~ 

T~~ ~~~
-

-, - . 
- 

: v: ~~~

L 

~~~~~~~~~ I ~~~~~~~.—. — -::~~:~~:~~
—
~~~~~~:::: :: ._t:-: _ - - —  . :.:; :: ::- 

~~~~~~~~~~~~~ .
— ~1 .~ ~~~~~~~~ — - ~~

104

~~~~~~~~~~ 
.. ~~~~~~~~~~~~~~~ 

- 
k . - -- -.—-.- .-- .— -.- - - - ,—--.. —

(.,~~~~ I ~~ ~~~~~~~~ .1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i -
~~~~~~~

--.- ‘~~ ~~ ~~~~~~~~~~~~~~~~ ~~



:
~~ ~~~~~~~~~ 

“
~
•;:-‘-

~ 
-

~~
‘
~~

-‘-----

~ ~~~~~~~~~~~~~~~~~~~~ 

.— .— — —,-
~~~~~ 

-

~~~~~

-—---— —w.. -- ~W. ~~~~~~~~~~ ~~~~~~~~ -~~r~~~~- ----~~~~ 
.. -- -

~~~~ 
— -

~~~~
.-- ..w

!-

- ~ 
~~T ~ •

~~~ . Tr :~r: .- T - ~~~ -~r•
~~~ ~ - ~ 

- - — — ~~~~~
( -~~1—~~ - . --  —

~~~~~~
, 

- 

~~~~~~~~~~~ 

~~~~~~~~~~~~ ~ r : •
~~ i~~ ~~~~~~~~~~~~~~~~~

. ~ : ~ ~ ~ ~ 

r 

~~~~ ::~~~r : ;~ ~~~~~~~~~~
~. 

J ~~~~~~~~~-~ 
+ IL -

~~~~~~~~~~~ I ~~~ 
— — -4.

_ 4  _ r 4  ~~ 4 1 : 1 _ _ 1 *~. . ~ p ! , _ _ _ _  —
- I  ~ r ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 — ~r~’-- ~1~~1 - — —
;. — — if v- — —  ~ ~~~~~— — ~~~~

— —

*. — — — 
~ 

— 
1 

1~ .. — — _ 4_ — r if P~ ¶~ ~~~~~~~ •‘-

4 
—

~~~~ 
i. 

~~~~
J
’~~~I ~~~~~~~~~~~~~ 

— 
—

u 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~
i 
~ - ~~ E E~E ~E E E E~ EE E EE E ~ - ! E  ~ ~~ ~

— — 

-. 
-:. ;~,: _ _ _ . i  Li lt r t z i  ~~~_ ~~ L1~ .- J I V 1 . : - 4 ~ .~ I ~~* —

.- •I — I— -I~ ~- ~~ ~
. 

~~~~~— ~~~~~~~~~~~~~~~~~~~£ -— U — -~ + — ~
. 

~l

-

~~~~ 
I . ~~~~~~~ ~. ~ - - 

. 

. 

. 
~ . .  : • 

~ ~ 

.

~~... 
-
. ,

. 

_

~~~~~~~~~~
•
~~~~

_
& -  

. :

- .- - 
. ~:~~ib~ , .  . . . - 

~~~ 
.

. - _ .
_
~

_
~~

ii ’ , .~-~~
_ . : - —

- - ~~~~~~~~~~~~~~~~~ . 
-

: . .  
~~~~~~~~~~~~~ 

.

~~~~~~~

- I -  ~ ~~~~~~~~~~ 
- 

- -

- 
,
~~~~~~~~~. I ,~~~~~. . -

.
- - -

.

.~~~~~
- .- ,

.
.
~~ .

. 

~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
- 

-
,

. : .  
- 

~~~~~

. 
.:. ~~~ :;;~ ~:- ~~~~~ 

- :
~ 

:~~
1 

~~~ 
• 

- - v ’ . ~ ~ - 
—

— 1 . ~ ~ ~~ ~~~~ 
1. 

,

~
— _ 

~ ~; : ,~~~ . t~L ~ :

-~~~~~~ - : : ~~~~~ .~~~ ::~~~~~; - . ; .  -- • 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - . ~~~~~~~~~ -- 
.,- - .  ~ , 

- . - ,; I, ~ . . - -

- 1 ; - . - - .1~ ~~ , - .  
- S .  .~~~~~ 

- 
~ ~~

- - - 

~ :~ . ‘ ~ 
•
~~~v • 

~~
- - - . -

- -
- 

-
- .

- 
- ,

- 
~~~~I,  

- I j - : -  - : - 
~ 

•
~ -~~~~ - 

- 
-

10$ - . :
.——-— — — — - ;. - .

L 
.,( . ~ 

t ~
~~~~~~~~ ~- —--- — L I ~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~ ~-3 ..% .~ A. ~ — — .~—._ _I ~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~



- ——-.—--- — ‘p— ~~~~~~~ -‘

- - _—~-
--___

~
_----,r- ~~~~~

. 
~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~~~~~~~~~~~~~~~~~ -

~~~- -
~~~~~ T:::~

- T:-- - -‘- .-~ -- -  ‘- - - . -  -.-.‘ ~-.-——-,.~~~ —.~~~~~~ --—,, -

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~:

~~~ 

_
~~~~~~~ I

_ __ _ ___, __ — ~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~- ~~~ ‘~ f l l
~~ ~~~~~~~ ..p ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ iir~~1Pi~~~. .

~ ~I 
‘~~~fl~~~~~~ C . j .: - L  ~T-~~ 1~~~i.1~~~— .— — — - -  4

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 

~ ~ 
-3 t~ ~ ~ ,. ~ , ~ 4 ~ r— r e_ ~ ~~ - ~~ i. ~~ ~ ~

— —  — — ..—. — — . - — _ ,.~ .
.;_ .

— — — —-~~~.I-- _  _ __ _  .—~. -,-— -—-~ — — -— —  — — — . 4  —
~- : ~ ~

: -
~

I — — — —
~~~-Il~

, —  — — —  — 
~

_ _
I

_ _ _ _  — —

~ ~‘:fl~ ~~~~~~~~~~ 
I

~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~ I t I ~~~~~~~~~~~~~~~~~~~~~~

~; : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~:::— ,~~~~~
_ _

~~~u _ _ _ ) _  
~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~-.

~ 

t~•~~._  

~~~~~~~~~ —
~~~~~~~~~

— --
~~

- 
— 

~~~~~~~~~~~~~~~~~ 
:~~~~~~~~~~~~~~~ _ 

.. ~
-. X I S  : 

~~~~~~~~~~~~~~~~~~~~~ - - 
- ~ .:. . . . .- . . :~

- - . . -  S 
. 

. : H .  .~~~~~~~~
- .~ ~ . - 

-
- 

~~~~~~~~ ~H

I. 
1 

I
~~ ~
C 

I

I- .

. ~a ~ ~ ~ . :~~~. ~~~~~~ 
- .— - 

:~ ~. - _ . 
.

. 

.

.,- - 

. -- 
. 

J U

-~~~~~~~~ 
- ~~~~~~~~~ : . . . ~~~~~~~~ : .  . ~~~~~: 

~~~~~~~ - -
.
~~~~~~

. 
. .

S. 
. - ~~~.7: ~ 

~~~ : . - . . i

- .. 
- - , -  - 

. 
I .

-
~ ~~~~ - - - •

~~~~~~ - :

~ Iii ~ - - 
. 

- .

; ~~~~ . -~~~~~~~~~~~ . :  - -
-

-

Jp. - . 
- - - - - . - 

- 
~ I I

~ - 
- - 

- - I ~ ~ 
, -

~- - 
. . - ~ 

~~~~- 
-~~~~~~~~~~~

- - -  ~~~~~~. I ,, -~ 
. 

. - :  - ~~~~~~~

: 
-

-

.-

- 

~ 

-

- ,~: 
•
~~ 

- 

: 

- 

1 ~ ~ ~ ~ ~ 

: - ~~~~
- ‘ ::~~~~~

1 

$

~ 
I
I I I I I 

~ ~ 
I ~ ~ 

r 
~ ~ ~

t I 
I ~ I 

m

~ k 106

~ 
t

L1 :~=—2~a~MM-k~ L r ~ ~~~ ~~~~~~~~~~~~~~ 

- _

~ 

. .. . 
- 

. 
., 

~ I ~~ 
.I .~ . - -

-
.

~~ ; - , . .‘ ~ , 
i ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -~~~~— - A. -~~~ ~~ 

• ,, 

~A . -
~
-

~ ~~ 
-.
~~~

-- —.
~~~~~~~ —~~~~~ -.~..---—~~~.-~ -~ - - . - —-——- ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ,&~~..- . I ~ ~~ - -



~ •.~~~~~~~:—!~~~~~~~ - - .--
~ - ~~~~~~~~~ —- —--- — --

rE,~
_ 

— .- -

~~~~~~~~~

,———— . - —
. — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~ ~~~~~

— -.-—- 

. 
-

~~~
. .

~~~
. 

~~

— 

- 
~~ 

.—. 
~~ 

— .— - 
~~ 

. ~~ I~~ ~~ ~~~ ~~ ~~~ ~~ ~~ 
— 

~~- .~~ ~~~. ~~~ .— - ~~~ — . ~~ . ~~ ~~ ~~~~

,
~
, 

~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

- 

~1’ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ - 4  ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ri . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ 

L ~

L~ .~t1 ~~~~~~~~~~~~~~~ ~~~~ ::~ L~ f ~ . ~~-r~. - -  ~~~~~~ ~~~ ~~~~~~~~~~~~ - - ~~
.-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1: ~~~~~~~ — -

; * I -
~ 

.1 * ~ .1, C — L 1 j  :~ ~ ~~~ 
~~~I ~~ ~~ 

~~~~ I - .
~- t ~~ 

:~ ~~. Jj ~ ~ ~ .~~

.
,

— ~~~~ :: — — — — - — ~•I~ — •I~~ ~~ -~~~ — - — — — — —

— — — — — .5 1. — ~~ .~~ — 1~ ~~~~~I-- - £:  ~ I. :.P .- ,~~. :.; v.: ~ ~ ~ 
- .

.
- - : - - 

~ . - - - - -  - -

~~~~~~~~~~~~~~~~~~~~~~~~~~ — — , - -— .
~~~~~~~~~ —-. ~ - 

. ~ ~ - - I— :. .-~~ 
-
~:~ ~~ ~~ ~. - ~ ~ v~ ~ ~ 

, . 
~ - . . . - 

- ~~~
• 

~t.
_
-

~~
r
’

~ 
~~~~~~~~~~~~~~~~~~~~~~~ 

~

-
~ 

j - - - ~~_ i -_ -~ - -~~~-- - . e ! “r;~~ .~~~~~~~ . ~ 

:~~

- 
- - : ~~~ -

- I- ~ - . . v : :~~~~~~ . .  ~~~~~~~~~~~ ~~~~ ~~~~~~~~ 
-

-

~ 0- - 
I ~ ~ ~~ 

- :- - .

w - - - 
-
~~~ . - -

- - ~~ - - - 
.
~~~~~ . - .

~- .—, ~~~~ 
. 

. 
~ - •: 

-
~ - - 

:~ . ~ ~ : . - : - : - 
~~ 

- 
~

- ~~ . . :  . -  - - 
. - 

-

. ~ 
. - - .

- —

~~ I
. ~ . .

- ~~~~~~~~~~~~~~~~~~~~~

hR ~ . 
.- . . . . . - -

; 
~~~~ 

- 
- 

- -  1 ~~ ~~
- 

~ . ~ ..: .~
-
~:;; . i:~

_’ :.

_I -I- I - . 

- 
. :~ ~ ~~ . ‘. 

~ 
-
.
-- 1 ~~ 

-

z ~~~~~~~ 
I ~~ 

. 

-
~~~ :~~~~. : 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a - . - . .  
j - v :

~ ~~~ ~~~~~, -
~~~~~~: - - . . - 

I T D ø  ~ ~ 
:~ ~ ~ . 

.

107 •

—— . . - - 
~_1.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 

-



—~ 
—

~ 
-. - ----

~~~
-----

~ 
.v’— •—•-— 

~~~~~~ 
— -

~~~~~~~~
---

~~~~
.---- — 

~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~ -.- ~~~~~ — V— —

- —-~~~~~~~~~~~~~~~~~ -- --- - —— --——-- - -

~~~~~~~~~~~~~~~~~~~~~~~ ~~ v ~~~~ 

r ~~~~~~~~~~ .~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IH ~~ b ~~~~1 ~~ ~ I1L~~ ~~~ ~~~~~~~~~~~~~~~~~~ ~
i
1~~ ~~~~~~~~~~~~~~~~~~~~~~ ~:i~~ I 

~~ 1~ :~~.!J 1~— t 1 f f~- — f I — ~~~— ~~~~~ ~~ — t ~ 1 I ~~~~~~- -  ~—
~~

1 — — -
~

1 r — —  ~~— J 1 _ ~~1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
—~~~1 — 1 ~~~~!I4 ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~— —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

r~~~~~~~~ I~~~ 
— — p

— .;-. _~~~~ _ _ _ _~~~~~~;
;

~~~~~~ 4 . 4 — .)4 _ it
— — 

I ~~ ~~ 
•
~~ ~‘ ~~~‘ 

~~~~ ~~ .~ I 
I ~ ~~ ~~ ~~ ~~ 

— - 
—,. 

~~

.

~4 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

~~~~ ~ 
~~~~~

I

~~~~~~:: :: ::! ~ ~!: :~: :: ~~~~~~~~: :L : :: : :: ::~t .  - I - - 
~

- - - -  , - . , • -  

~ 

-— — 0 —  ~t h — ~~~ fr~ - — — — ~~~~~~~~ — -. •-
•~~ ~ 4.. 

-
~~ ~, — — — .1 ~ I L’~ J 1 1 .- ~ 11 ~ _ I IY 1. .~~~ 4- .. 

~
. I ~ ~ ~ ~ ~I ~ . . i .  ~ 

_ i i I . I  - - v - . - :  . _ _ : 
~ 

•— . -;: v-1 • .~~ 
-- 

~~
. 

~~~ 
- .
~~ ~ 4- ~~ ~- 

_ i_ ~~ —  — ‘ I ~~ . 
.
~~~

~~~~~~~~ I
h —

~ • E.I ~~ 
~~ ~~ ~~ 4

~~~~~~~~~~~~~~ :: :::::::: ~~~~~~!~~~~~~~~~::::::::::::::: :::
. . 

, .-.
- ,-

~ ~ . :  I~ . 
~~~~~~~ ~~~~~ : . .  - ~ - - 

- - .~~~~~ . . - - i~
!~ ~ 

I

~r—

~~~~ 

.
:~~~~

v.: .~~
. 

.

- 
-

- - 
~~ ~ 

- 
. - . - :

0 ~ I I

I 
J.

- w .~: 
- - .

- 
. - -

.
.

- . 
.

-
. , :~:: ~~~~~~~

: - . - 1~~~~~. 
- - - -

, 

- 

~v - . - . - - 
. 

~ 
-

~~~~ - - - - - . . •
. .

- ~a - .
- 

• - . ,
-

. 
. 

- : 1  :~~~~~
- 

~ I . :

- 
-. - 

~
. -

- .
•

.
, ; . •  - -  

~~ .
- .

-

- , -  - - :: ~ •
~

-
. 1 ,~ 

•I

- - - 
- - . - . . 

- 
- t 

. . 
~ - - . ~ : - • . ,~ 4

- 
. _ i ~~ 

. . - ~ ~ 
- - -  . - -  

- - i t .  ~ 
: -

~~~~ ~ ~ - 1 :1 J.~ ~k - . .  
~ ~~~~~ : .  - , - v -  I I .

I ~

-
— . I _ _ _ • i ; _ _

~ . 
- 

- - • •  . . 1 . :  ‘~ - . I

t I
I I I 

~ ~ 
I

I- - • 
~ 

:. :~L ~ .; ~1. .j : - . , , 
. .

. 
- 

- - - -~ 
. . 1. 1 .1 

~~~ 
I

I_ _ 1 ~ - 
.:i r ’ ~ ~~ 

• :j . ~ - 
:, , I I . ~I ~ ~ . ~ : ~ ~ 

: -  ~ ~, : , : : -
~ ~ 

- 
~ 

- -
~~~ 

-~~: ~: ~;
I ~~ :!J .

~ I I I I ! I - - - 
~ ~a - - I ~~ ~~ •

-
_

- - 
.

-

I 
1 I~ _

-~ 
~~: _ ~ L~I 

_ 
~~~ 

- - 
-
, - 1 ~ ~~ ~~ ~ 1 ~ I~ ~~~~ - - ~ ~ ~ ~ ~ I, ~ ~~ i _ _ 

~
i_

~ 
; .

~ 

10S • .

I 
_ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _L. -- 
-.- .

~
-—

~
.-- 

~~~~~~— ---- — —-----.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r—~~
-— -

~
-- -•- — . — —.-w - — ~~~~~~~ • ~~~~~~~~~~~~~~~ ~ - --. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~••.*—~~

i.
~
_-_:—~~ 

- 
~~~~~~~~ 

—..- —
~~~~~~

- --..

~

.--

~~~~

—

~

.——-—•—- .11 ~ 
-

- r
____ ___

~ I

I ~I ~~ :: ::: :: ,~~ ~~ :~: 
I
~~~~=: ::[: ~~~~~~~ : ~~~~~~~~~~~~~

I ~ ~~~~ ~~l
~
, T ~~~~~~~ 

.
~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ P. - .~~~~~~~~~ P: C~~~~i~~ r i r — i r ø — — r  - — ~~~m ” — —  . — . — -

~ -:‘~ .. ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~
-:- -

~~~~~
- --

~ ~~

.

- -  

. — — - ~I.].—~ i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
T ~ ~a’~ £~~~Q~~~l 3  4~~~~L . ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 1.~~~~L -~~~~

~: 
E~H1~EE EEE ~ ~ ~~~ ~ ~ ~ ~ ~EE EE
: ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

~ 

—

~~~~~
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~

~ 

— — _; — — — ~ — ~~~~~~~~~ — =  — — ——
;‘
~ — —  — 4~~~— — :  ~~~~ 

~ — - - — .t - -  - - -~~~~~
- -.4- 

I . . : i.. . ~: - _ -
~i;:-

-:~
- :-

~~~~ . ~~~~~ 
- . .. . .  . . -  . . . . . .

— — — _ — _ . _ ! — ~~ — a — — — — — — —S ~~ ~~ S~ ~~ ~~ — 
_ _

~ — —. — — — — —
~ 

— 
~~~~~~~ 

_ . . :— 
~~~~~ 

I

— — — S ~~ — ~~ ~~~~~~  -a

1- _ ?  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I 

— I — _ _  ki ~~ 
..

~ 
— 4. —

~ . —  —
~~ — — 

.
- - : ~

- : .  : . . -

~ 
. .

-~~ 
-
~~~~~~~~

.
I •

•
~ 

. v . .  . . 
-
. . . v ,

~ I 
__ 

I r 

I

. . .•

—i ~I 
I 4 I

- . . - .:. - ~ 
~~~~~~~~~~~~~~ 

• - , . ,
- .

~~ ~Hi~~dJ , - - ,

.-i_ t -- -:~~~~ 
-- • - &~~~~

-
~ ~ 

.1 ~ 
I
. , ..: ~~ - 

_
; •

. • ~~ - 
- ~I t  -

~ -: ~ .~
— 

~~~~~~~~ 
- . - ~~ .

, •:~ 
~: 

: : -  -

I - :I~. ~~ 
I. - . ~ ~ : - S . 

~ 
- I I ~ 

~ ~ ~ _ : .
f - ~~r1: -

~~ ~~ - •  
. 

•
i ~ 

. . - 
, ~ ~ 

~ - 

10, . 
~ 

— .-

— , — .~~~~. .-~ -

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-—

~~~ 
-~~iJI ~~~~~~ LL~ _ _  - ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ L. . -. — — -



~— — 
~~~~~~~~~~ ~~~~~~~~~ 

,~~~~~~-,.~ • --__—

- ,-~ -.-- ~~~ —~~~ --~~ --~~~~~~~~~~~~ 
.
~~ - 

— --- —
~~ ~~~~~~~~~~~~~ -~~~~~~~~~~~ - 

. 
- 

- - .

~~~~~~~~~~~~~~~~~~~~~~~~ 

. 

~

‘a

!. :-~~: ~ ~~ ~ ~ 
; ~~~~ ~~~~~ ~

r 
~~ ~ ~T~

- r~: ~~~~~. 
~~~~~~~ Ii ~~ i~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~ I•~ ~~~~-
... . 

- ,-t -. - -• I ! ~ 
.• L ,I ~ -~~ T~ —- ~~~,

~
, : —

~~~ 
-: 

~~~~~~~~~~~~ 

.- 

~~ ~~

— ~~~~~~~~ 
.-.

~ 

-I 
L. ~ ~ 

I~ ~~~~~~~~~
~~

. -
. •: 

~~~ ~~~~ 
,‘ 1 — ~ - , 1

,

:~ ~ 
-
~

• 

~ 
t-~ 7 ~~ 

_
( 

1 ~ ~ 
~ 

. :r 
~~ ~ ~~

- 

~ ~ 
j ~ 

-
~~~~

— — —  
i t~~~~~~~~ ~~~~~~~~~~~~~~~ 

~~~~~~~ 

a a 

~~~~ ~~~~~ ~~~~~
_ _ _

_ _ _  
- 

- 

~~~~~4~~~~~~~~~ -: --, I  ~~~~1~1 4 ~ ~ —~~ 1. - —  
~~~~~~~~~~~~~~~~~~~~

:~ — — 
~~~ ~~ 

-• :~ ~~~~~~~ 
— ~ ~ ~ ~ ‘ ~ ~ ~ ~ ~ ~ ~ ~ ~~ 

— —
-a -~_ - 

— 
-.. — .~ — Ii _ 

~~~ ~~~ : ~~ 
— .. .

~
. 

~ 
.i; _ _ — 

-
~ ~~~ ~~

-. 
. t~~ — — ~~~- .— — —. — —•• — ~ 

— — 
•1~ ~ 

I— — — ~
- -a : L~ ~ ~ ~~ ~~ ~~ ~~~ ~~ ~: 

— ~
_ — — ~~ ~ 

— —4 ~ — — 4. —

— 
-‘ .

~
- 

— —~ +. :~ ~ _ ~ _ :; ‘-
_ 

~~~~ _ _ 
— — — — I— ~ II ~~ — ~- ~~ ~— — —

4 ~~~ - ~ J~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 

t~~~~~~ _ — — — — — — — — —

‘ 
.
~~.

- - -
~ 

-
~~

. .
~ 
. .- . 

- ~ ~ : , _ _ ~. ~~~; ~ . - - 
. .~~ ~ ~I1f 1 ~~ 

- v
4 — 

~~~~~~~~~~~~~~~~~~~~~~ ~-. 
i -’i 1 r r ç ~t-~~~ ’ - — —  

-t — 
—• 

— —  .~~ — — —  -I . — ~~ ~~~~~ 
1-_

_4 _ ~~~~~ ~~~~~~~~~ 
I I  ~_~~~~~~~_ ~~~ — —

• . I . .:_: -:—.:• _ - . .
— —

~ : —
~ _ - ~: 

- 
~ ~ — — _ . ~ ~ ~ I, ~ ;~ I I 

a _~~, 
_ ~— — — — — -.-t —

-I-•~ ~~~~~~~~~~~~~~~~~ 
I t ~~~~— —~~~~~~ — 1 - —

_
•- _ - ’ _ _ _

_

~~~ ~~~~~~~ ~1 ~~~~~~~
~~v .  2 - ~ . -v . -

~~~~~~~
-
~~~~~ •I~~~~x . ~~r:~~~. I I~ t i1~~~ 

- .
— — —  — —  

~~ 
_ _ ;_ — —  — ,

~~. - 4  ~~~— 
~~I ~ ~~~~~ ~+ — —  —~~~~ 

~~~~~~~~~~~~~ _~
- -, 

V _ 
- - V .  ..._:. ~:_

‘
~ ~

t
L 

• V .I .~. :~ ~~ ~~ ~~ - ~ a-1 ~L - - -
~ ~-‘~ 

r.1.
—  ~ —~~~ r ~ 

1 — — — — ~~ ~— .~~ ~~~~~~~ ~~~~~~~~~~~~~ 
I L ~~~~~~~~~~~~ ~~~

~~~ ~~~~~~~~~ 
~~~~~_ _ _ ~~~~~~~~

_
~~~~~~~~ _ _ _ _ I 

~~~~~~ ~~~ ~ ~~~~~~~~ . ~~~~~~~~~~~~~~~~~ ~~~~~~~~- 
-:.-:-~~~~~:~ . : ~

— - - . ~ -- -
. 
- -  I -  t II f 1 t 1 V • , 

~I. ~~~~ 
• . .~I

— — — — — - c . — — — ~~~~~- ~~~~~~~~ p ~~ 
... . .

~ ~ ~ 
.
~~-‘t.  ~ - 

V 

~ ~ 
-:~~ ~ 

- -  
V V 

~ L!~ - ~- 
V.+ ~~ ~

j 
~~~~ II - i4 . -

~~: 
v~ ~ ~~ 

:
V ~~~ .

~~- .. •! 
~— — - —

.
—

~~~~
- — -

~~~~
— — . — -  

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i~~~~~
_
~~~~— — — u .- ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— — — ~~ a — — ~ 4- — — — — — ~ ~~ —

~~~~~~— 
-
—

-

:~~ 
~~

_
•

_ _ _

~~~~~~~~~: T ~ 
- V 1 : 1 , ,  

- V ..

‘ - 
- 

: -  : . : ,.:~~~~~‘ - V  ~ ~ ~~~~~ ~ t I ~ ,~ ,: ~
~~~~ _ V : _ :. t : ~ v: - -

~~~-~~ ~ 

- 
- - -

-
,

- 

~ 
: i . ~ 

- - 1~:~~
- :~ ~ 

~ . • :-r —— r .i ~ 
: . . - - 

_ _ • i  i_ —I ~ ~-~~ : _

- 

j- I I

— 
l~~— 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 1 . . .VI . f - I ,,, ~

V 

.: - ~ 
- : ~~~~~

- - ~ ~, : ~ -~ 
I
I ~ ~ V j I ~ ~~ I! ~ 

- 

~i; - 
~

V ~~ ~ r~ - ~~~~ II ~ V
. ~ : ~~~~~~~~~~~~~~~~~~~

v
:~. 

j
. : ;  - : -  - - ~~ - 

_
;~~ ~i~~

_ 
I ~ ~ ~ 

-
S
-

, ~~

~ 

- 
- 

V

. 

~ • 
• • 1

~~
V • :  ~ ~ 

- 
- ~; 

V ; :  •“

L ~ 

- V - V  

~~~~ 

~~~~~~~~~~~~ 
,
~

~ 

V I ~ ~ 
- - - ~ 

V
. ~~ ~I - - ~ ~~ ~. ~ . - - . 

~
, 

~~~~ I~ - I ~~ ~ ~ ~ ~ ~ 

- 
- -  

- 
- 

V

• 
•
~~~~ V 

• V ~ ~ ~~~ ~~~~ 
I~~ ~ 

- - a ~ : ~ ~V
V~~~
..

.
V ~~~~~~~~ 

~~~~~ 
‘ - ‘ - • 

• ‘
~~~~ I~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

- : - ~~~ : :
~ 

110 • V 
~ •

~,

-

~ 

~~~~~~~~~=-_a__~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ -



~

—,—- -
~

- —-—
~~~~~~~~

— —.
~~~~~~

— — ,V — _

~ 

~~~~~ ~~~ ~ V ~~~~ - - ~~~~ ~~ 
V_ ~ _~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~ 

V IV~•~ 
__VV~~~~~~V ~~~~~~~~~~ ~~~

V

kV I • _
~ ~ ~~~~ 

V i ;  

~~~~~~~~~~~~~~ j~~~~~~~~~~~~~~~~~ T -  
VV

V~~~ ~~~~~~~~~~~~~~~~~~~ 

V

~~
p

~I,l
1 :~- -~~I - A~1 G ~~ I~ O- O ~ ~ R u  ~~~~~~~~~ LIi ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ - -

~4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — G w ~ii~~ I 
_~ ;t I  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I _ 9~ - ~~~~
• r~1o- a~~~I7 :$ )i.r~ L~~-~~~S_  .~ 3-  — L Y L _ - ~ _ ~~~~~~ I- -

~ 
-:_. _ _ _ _ _ 

— — — ~~ a — ~~ —
, 

— — 

~4 ~~ 

— -

~~ 

— a —
~ 

— 
~~~~~~~~~ ~~ ~~~~~ .~~ ~ 

-, — J ~ .2 .~~ ~ E L. i I I ~ :~ ~i El  1 ~~ — — —
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~
- p ~~: ~~~~~ ~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

r~ ~
~~ 

— 

~~j :— r - — — — —  — —  ~~~~~~~~~~~~~~~~ — — —  - r—

~ 
— 

~: 
‘
~~~~~~~~~1 F— — — — —~~~~~ 

.— —— 

~ 

— - 
: 

~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~ 

V~~~ ~~~ : _  4 .
~
.- . :

— 
~~~ — — r •  ~ .f—~~ - - - .  - 
~~: ~~~~ v - V ~ - ~ ~ ~ - - - - 

- V ~

- ;~~~i 
-

~~

-
- 

L — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.
~~— —

I :

~
-
: ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

2 : ’  
~V -

~ ~ 

~ ~ 
r~~~~~~~~~~ ~~~~~~~~~ 

- 
- j  

~ 
: ~ 

V ~ ~~

~ ~~ ~~ 

L ~ ~ :~~ ~ 

-

~~~ I 
~~~~~~~~~~~~~~~~ 

; _~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~

_

_

II V~V 

H

: - :- ; —  —- :~ — . 1 I ~ ~
—

~~~~
—t- 

~ - - ~~

~RL~?r ~ 
I ~

l 

~ ~HH 
L.

~~~-. - V V~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—~~~V V  ~~~~~~~~~~~~ ~ 
~~~~~~~~~~~~~~~~~~~~~ - 

~~~~~ -~~~ V ~ ~ ~~~ V V -~ ~~



- : ~~~~~~.--——- ---— - —-- V 
~~~~~~~~ ~~~~~~~~~~~~ ~~~~~ .~~~~~~~~~~ V ~ ~~~~~~~~~~

r’~
- --

~~

- ~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ —V

!~~~~~~~~J~~~~~~~~~~~~~~: -~~~~~~~~~~~- - :~~~~~~~~~~~~::z~~~~~~~~~~~~~~~ 1..~~~~. _ : L _ _ _ _ _ _E . G~~~~~~~~~~~ — — . _ -

1 1  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~
~~ 

_ j
~~~~~~

__ _ _- _

~~~~~~~~~

-

~~~~~~~~

- 1- -- -
~~~

- - i
~

;-- 
~~~~

- —

—

~~~~~ 

— 1~~~Tk1 n l — — c N r —
~~~— —  x _ —  — —  _ _ _

l
_

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
.
.
~~~~

-•:_ - - - -- -  —

— -1 1 — — — .1 1 — — — I 3. _ .1 1 . 4 ~~ ~~ 3~ ~~ ~~ ~~~ ~
.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
, — _.a. ~ ~~~ _  

~4. 
9~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•;~~~~~•~_ 4 V~~~~~ _  ~ ~ 

— 

. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ $ P 1 — ~a ;x ) Iz 1 1 L~
_ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ — r — ~~i~~~~~~ ~~~~~~~~~ 
‘4 ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ 

~~~~~~ - 3 —  ‘- — — —  — —  — — ~~~. ~~ .~~. —

~ ~~~~ 
~~~
T

V4. V
~~~~~~~~ 

v 

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ — ~
• _, L t p.I __ 

~~~~~— —
I. 

~
. 

~ .+. 

r ~~~~~~ 

~~-• - - h — —  
~ 

( 1
t ~~~~~— -  -

I~~~ ~~~~~~~ — — —  -‘- _  

• I~~~~~ ~~~~~~ 
._ 

_
IS~ ~~~~~~ 

_ P p
~~~~~ p _

~~~ 

~ 

_ _ _ _ _ _ _ _ _ _ _ _ _

__

_ _ _ _

_

_ _

— _ _ _  _ _ _ _ _ _ _ _ _ _

~~- 1 ~~ ~~~~~~ - - - ~~~~~~~~ 
. - H I

~~ ~ ~ 
f~ ~ I ~ ~ 

I I f ~ 
0 ~ 

________ 

•

~ —V t 

I
- 112

- V~V__ ~V ~~ ~~ ~~ ~~ 
- — ~V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L-~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~ 

- - - • 
~I 

V.~ .tI 
V ~ 

V ~ I -~~~ -~~ ~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~
V 

~~~~~~~~~~ ~~ . V. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~- L V _ _~~~ - — — ~~--I-



_~._,~~~~~~r— ~~~~~~~~~~~~~ ~~~~~~~~~~~ 
.VV_

~r~_ ._____~
V.V

~~~~~~~~~~~~ 
-

~~~~~~~~ ~ 

V!~~~~~~~~~~~~~~: ~ 
.
~~~~

-

• ~~~~~~~
- -

~~~P( 

~~ V 

b 

~! : ~ 
~~ ~~~~ - !-  

ii ”

~ 

~~~~~~~ 

~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~

- i -
~

--
~
- -

~ II ~t — t  I~ ~ ~ ~ ~ w A~w ~a r iii ~ ~ ~~~~ rr~~ t
‘ 

—
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~4 4

. - - - ~~~ 
~~~~

4i i- ~~~!~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~ V V V  ~~~~~~~~~
—~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~ ~L — - ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_i_ _ l  E — - 1  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I — —_ _- -  ~~ - ~~ — — _t
~~~ ~~~~ ~ ~

~
,

V j ~~~~~~~~
- - — - - :

~~~~~
:.~

-
L~~~~~~~~

-- -

: ~ 11~ ~~~i:~ ~~~~~~~~ 
~~~~~~~~ 

~~~~~~~~~~~ ~~~~

— kr; — —
~~~~~~~

— — — -

~~~~ — — ~~~~~ 
I;;

~
4
~ t~.~

— —  
p~ . - - - - -  - . - V -V - V - V

--

~~ ~~~~~~

~ 
- - ;H- ~ : i~~~

I

~~~~~~~
:
~~~~~

:
~~~ - -  

- 
I

VV ~ ~~~ ~ 

- 
~~~~~~~~~~~~~~~~~

~ v :  - 
~ ~ V : ~~~ . .: - 

.- 
- -

~I I I .  
- 

V 
~ 

_ 
~ - V 

_ _ 
~ ~ ~ ~V _ _ V

j t ; :  ~
-  

~ I i i  ~ :. .
• 

V - 
V • ~ ~ ~ - - -   : ~~~~~,

: . i  •
~~~~, V~ 

- V ~ I 

.. ~~ — ~ 

I 

I 
I Ii 

-II 

~



— ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ; ~~~~~~~~
.,.— . ‘—V. 

~ 
~~ V 

-~ -,--— ~~~-
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.V ~~~ ~~~~~~~~~~~~~~~~ • ~~~ I~~~Z ~~~~~~~~~~~~~~~~~~~ -
-

r~ 
-

-V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ V ;~~~~~ -~~~~~~~~~~~~~~

‘ 
~~~~~~~~~~~~~~~~~~~~~~~~~~

.
~
. 

I ~~~ ~ ~~~~ + _ _ _ _ _ _ _
~~_ r 4 1 I ~ 1 ~ ~-~~ 

t

; 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

t ~~~~

t
- d  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

-V J I - ~~~~~~~~-
4 - L - ~~~-~~~- -  ~1~~~1~~~~ - - — -

— 1 .1_~~_ J 1~~..J : 1 _ 4 * L L j I  rL ;_ _ _ ~~~_ — _ — — _ ~~~~~~ —

~! ‘ ~ ~ ~ a i;p i ~ L — 4  ~~~ ~ ~~; L I~L — —  - ~~~~~ ~- — —
.- 

•

~~ 
— 

~
— 

~~I ~~ ~~~~~~~~~~~~~~ 
— .: ~~ ~~. ~~

- ~: ~~ .~ _  ~~ ~
._ — — — ~~ — —

~~ 

I 
~~~~II ~~~~~~~I~~~~~~~~~~ V4 _~~~~_ _ _. ~~~~~

_ _ _  
~I. ~~~ —~~— —  — —  -. _ : ._ _ . _

L~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- 

~~~~~~~~ 

l
l~~~~~~~~

4
~~~~~~I:~~~~~~~ s~~~~~~~~~— — _ — _ ~ _ .#~~~~ a

_.
~~~~~

i 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

;; ~~~ I~~~~~~ ~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-. ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~V • ~ ~ - _ ; ,
~~ 

. - - V~~ -;:~~~~ 
. V~~ ~ ~ ~ V - ~~ i.. . :  ~~~~~~I.V -~~ ~ V : . ~ 

: V

— ~.a . .f I _ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— —~~~4 ~ 
— 4 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~I ~ ~~~~~~~~~~~~~~~~~~~~~~~~ 
• — — — — — — —

~~~
— — — — — h — -

- -— V I -~~
-
~

- 
~ 

- . -  I i ~ III -~ 
I 

~~ ~
—_ V V~ ~~ V - V V ~

— - — ~~~~~~~~~ ~~~~~~~~ - —— ~~~~~~~~~ ~1•:~ )-~~~K 1 
r~~~~~~~—~~ ’l-~~~~~~ - —  

~4—~ 
• _ p :~ - - c~IV ~ ~ 

, —~t a~:t -~~ •~ ~~ ~~~ V :~~ 
: ~ - 

- 
~ - 

- 
~: v _ I V •~ ~ V : -  V :~~~ :: ~- 

- _ - 

- :~: ~ • ~~~ ~~~ 
., _ r :—~ ~ ~ v I  - ;

~ ~ -~
-
~ 

- -
~ 

:I
~ :_~ ~ . V : ~ ~~~ ~~~~ 

- 
- -  - - -

~ ~- ~ 
- 

V ~ : ~ ~ 
_ V V~~ V~

- 
I~~ ~~ ~~

~-~
V V ; ~ V::V~~ :~ . ~ ~~~ t~~ ~ -~ t ~ V ~~ ~~V 

~~~~ ~ 
- V 

~ ~ ~ ~ 
- - 

- -  V . : :- - 
~•

~~
V ~ ~

; —  4 - -  ~~ t V ~~~~~~~~ ~~ ~ ~ 
- - - 

- I - 

~ . .: :.:
~: 

- i i j ~~:~~~L i--  ~ ~~~~~~ i:. t
t

i .~~~~~~~ 
- . . : 

~~~~~~~~~~~~~~

a ~ 
I ~ I I i

~~~~~~~~~ i, ’- : : :  : - • : : I : ~~~ ~ ~ ~~ ~ - - V t . ; .  . .  . ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

(ii 
~~~~~~~~~~~~~~~ -- H -- 

, ,  
- - - ~: 

- 
~ 

- — - 
V :  

-

V • ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 
-
~~~~~~

- 

- - •
V

~~- - 
~ ;_ t - v ; -  ~ - -: - -  - 

- 
- - : ~ 

- 
~ ~

~-i:
;-- t1i~ ~~~~~: :H  - - ~~~~~~ 

- 
‘ V  ~ . - - • V V

•
: V - .  ~ ~~~~~~~ I ~~~~~~~~~ ~ .~ ~ ~ - - - - 

-

I-  ~- ,I ~~ 
- 

~ 
U ~ V ~ ~ ~ ~ - 

V~ 
~ 

- 
- - 

- 
: ~ ~~: ~~~ V . ~ 

~

~ 
II I t

~ - V 
~ : ~

- -~ ~ : ~ - 
- - 

- 
I : :  - - V V ~ ~ 

V ~ ~ ~ ~ ~ i~ : . .  
V~

•
;~~~~~ • ~ - : - -

- - ‘ V  ~~~~ ~ 
I
~ -  - -

- 
~ -

~ - “  
I - , I j - ~~~~~ ~~ I -  - I :  - - - - - -

- 
~i

_ r~ ~ ~ - 
- 

- - - - 
~ ~ 

- - - 
V 

~ ~~~~~~~ ~ ~ ~ ~ _~ I ~ • 
- _ ~ ~ - - - 

- - - -

I I 
~ ~ M I

- I ‘ ~ ~ ~ 
- 

- I -  ~ 
-
~ ~ ~ ~

- 
~~~  

-
• - , - - - i  -

~ 
~ i~~t a~ ~: Ii ~ ~ V 

~ 
~ ~~ ~~ II ~~~ ~ 

-
~ ~ ~ ~

“4 

~~~~~~~~~ ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - -  - _1_  -.



-- -, - •V _ V ~
__ V~~ —~~.•— ••—.-

~
•-. .- -,——

~~~~~
V- _

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V .  -

~~—~~-: V;t~’—• ~~~~~~;.__.~~,V._.,_VV._,5_~~__ . ~~~~~~~~~~~ _~ ~~~~~ __ —V

~~~~~~~~~

- . ‘•
~~~~~~~~ 

V V~~~ 

~~~~~~ V V  ~ .~~~~ • •~~~V~~~~~~

. 
- 

- -  ; - ::L :~~:~ +~~~~i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :r:::
I 

. 

~~~~~~~~~~ ~~~~~~~~~~~ :
~~~~~~~ ~~ ~ .~~

H-  
~~~~~~~~~~~~~ v~ ~~~~. - T - - .~~~~ ~~~~~~~~ J~~~~~

I ~r t  n~~~r i i  ~~~~~~~ir~~~ri~-.- [~R~-~:--~L1— -v ~
~ L _ _ _ ~~J

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— ~ — — — — S ~ 4~ N ~
— .— -.

~ — .— i i — — —~~~~ ~~~~~~~ M t ~~~~~~ — — (~~~ — —I 
_~~~ 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~c j , •FL :t - : ~
- - 

. ~: -
~ 

- .: - ~ - 
~ 

: ~- ; i* : ;  v :~~: ~., ~ ~ .. ~ 
- 

~~. 
- v :~: ~~~~ ~~ ~ -

-— ~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ...

C ~~ ~
— I — 

~ 
I E• — — — — ~~~

- — — _ 

~ ~~~_~~~~~— —~~~ - ‘ — — — — ~~~~~~~~~t 

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V ~ ~— 
V.- ~~ 

_ _ _ _~ _ - -
— ~~~ ~~ ~ - .~~ a-. . 

_ V • V~~ V _~ ~ ~ V ~ V _  _ ~~

~ .- — — — —  p — — .— i_ - _ _- _ _  — — —  —— -_ - — — _ — ~- —  _ —  — - — — -~~ ~~.

~~~~~~~~ ~~~
,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~ - - —- _

~~~~~
p .

-~~~~— - V

~~~~~ ~ ~V ~ ~ •~ - _ : - — .:~ V v  • ~ 
- -- 

-~ - .
- VT 

~. 
V 

~ ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~ ~ 

a 

~~~L ~ ~ ~ ~

I ~~~~~~~~~~~~~~~~ I~ ~ ~ ~ I

-

~~ 40 
~~~~~~~~~~~~~~~ i~ 

n 

‘ 

I ~~ 

~‘ ~ 

I~~~~~ ~ ~ 

II 115

; — — — . ~~~ ~ ~~~~~~~~~~~ ~~ ~~ ~ ~ ~ ~~ - . . . .. - - , ~~~~~~~~~~~~~~ ~ • ~ 
-

~~~~~~~~~~~~~~~~~~~ V ~ ~ V ~~ -- - -  ~~ 

- V ~ ~~~~ ~~ ‘ V V



V - V •_ ~~~~ ~~~~~ 
V ~~~~~~~~~~~~~~~~~ ~ ~~~~ _~V~~~-- ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ -~-: 
- 

~~~~~ ~~~~~~~~~
— 

~

r. .—~~ -— — V!~ ~~~~~~~~ . . ~~~~~~~~~~~ ‘ V r V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4
~~~~~~ ~~~~~~~ ~ ~~~ - t -I~ ~~ V . : V ~- 

•
~~~~~ V~~ ~ V . - ~ ~

~ I ~I j ~~~
iE!

~~~j ~~~~~~~~~~~~~
!i~~~r~~~~~~~~~~i i~~~~~~i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a

~ 1~~~ff - - ~~ I— - -~~ - - r - .  
- 

_ _
~~~~~~ ~~~~~~~~~~~~~ 

.I_
~~

I: 
.

~~ 

J 1 — — — J ~~~— — — ~~~1~~~-~ ~~~~~~~~~~~~~~~ 
I ~- 1 I ~~ 

~ 
~~~; ~~~t.O - G I I I 1~ I ~~~~— ~~ 5- .

~~ 4 —  - C ..I e - — - _ it .1 ~~ L ~I

I 
— — _

~~~~~

. ~~~~~~~~~~~~~~~~~~~~~ 
_ — —  — 

I 
4~~~

_ 
~~~~~

_ _  — —~~~~ ~~ ~

.

M~ — - - ~~ +. 1 • _ _

~~~ 

— ,-—~~~+- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

~~~ 

V

~: ~~ ~ ~ ~ : : : : : : : : : : : : ~ : : : : : : ~ : : ~ : : : : : : :I:~ .1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_- _ : _

_ _
~~~~~;~~~~~~ :~~~~~

_ _ _
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~~~~~~~

• :~~~~~v : ~~~~1~~ V V  ~~~~~~~~~~~~~~~

~ ~

- ?t ..~~ — --. ~~~~~~~~ 

~ 

~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~

- 
ti

~~~~~~~~~~~~~~~~~~~~~~~~

j

~~~~~

-, -

~~~ ~ ~~ -

~

-

~ }

-

~ 

1~

:

i

~

~ ~~~ 
- 

~ 
- 

~~
- 

~ ~L 
~ 

i ~~ I 
1~ ~

~~~~ 
I 0 - 

~ t LL~ ~ I .L I 
~ 

- 
; Ii : . t . : ~~~~~~ I ~ I ~2 I

— - ]
01 _ t~ 
~~~ - ____,- - - ~ V

~~ 
V 

_ _ _  ~
i~~~~~~~~ 

V F -
~ 

_~~e~ —1 — -  - . 

-
V 

~~~

T ~~~~~~~~~~~~~~~ 

- - 

r ~ ~~ 
~~~ 

.144R 
- 

1 ~ -~!~i~:Lf °~ 
: V

1’ I _ ~ — 
I I ~I ~ ~ I~~~ i~~~ 

4

116 •
-

- ~~ - ‘-~~~~~-~ 
A~~~~~~~~~~~~~~~~~~~~~~~A~~~~ L



— -- —-V. ~~ ~~~~~~~~ 
—-- .-

~~
,- V ~~~~~~~ ~~~~~~~~~~ ~ ---•— ~~~~~~ 

— ~~~~~~~~~~~~~~ V~~~~~~ —~ V;vi-~~~
----4i.~ .- - -V ~~~ -

~~~~~~~~~~ ~~~~~~~~~~~~~~ -~~ ‘ ‘ ‘~~~~~~~~~~~~~ 
V__~V_ ~~ ~~~ _ _ - - —~~ ~

t~~
- -

V 

- -.-— -

~ 
.

-t~ ~

. 

~ 

~~~~~~~~~~~~ 

V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

:

• 

~~~

‘1

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
i— — — — - 1  -

~~~~
_ -

~ 
1 — 4  ~~4 ( L ~~ fl I ~~ _

-i-- 3~o ~~~~~~~~~~~~~~~~~~~~~ . .  L- . ~~O . .... . .
~ -

~y.~~~~~~~~~~ : V 1  ~~~~~~~~~~~~~~~~._.
~~~

_ V VV4
~
_  _ 

* —  — — ~~ — — _ 
— ± .  

_ — — -p ~f — V  t ~~- — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

a

~~~ 
— -

~~~
— — _  -

~~
- -

V ~ - - - - - - - - ~, I - - - ~ - - - - ~ v
— --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

14) ) • • :~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~ V 
~V • ~~~~~~ V I ~~~ ~V •  f ~-

~~~~~~~~~~~~
-

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~ 3 _ _p , _ I _~~~~~~~~~~~ _ _ . ~~~~~~l

• ~
_

~~~~:
a_  

~

_

~~~

_ —
~

- -

~
. — ~~~~~~~~~~~~~ V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.- . .
~ — ~~~~~

_

~~~~~~~~ ~V - ~ V ~~~~~ ~~~~~~~ . , ~ V • -  
t~~-~~ ~

-i---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ 
- 

~: V : -  ~~~~ H - - . V~~~~~~ : 4  V :~~~~~~. .~~~~~ ~~~~~~~ --:— — — — ~~~. 
_ 

F~ 
— 

~
- — — —~ — — — 

~— —  ~~ ~ ~~ - ~~ ~~
— 1_ ... ~~~ ~~~ I ) p ~ I

:~_~!: :~ : ::: ::: : :: ::: : :: ::: : :: :: : : ::
~~ ~~~~ 

I VV ~ ~~~ kê ‘- -‘- 

F 

~ I- 
~‘ ~ -V

~; -
- 

- - - - V .  

t I 
• V ~~ - : : .  ~V V~~~~~~~~~~:

I.-. ~ I —

~~~~~~~~~~ : I 1 ~~t t ~l :

_
_ _  

~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - V 
~ ~ ~~~~~~ - 

V~ ~ ~V V ~ ~ ~V 
~~I !!h

• -~ 
- -  - - - :

~~~~ V V V ~~~~~~~~ ~ ~ 
V ~ - - - ~ - : ~

~~~~ - : V . . - V 1~~~~~ V I
SIB I

-~~~~~~ ~ I ~ : • - - - -j~ -~~~l 

!:; 
• V 

~ ~ 
~

•

V ~~ 

I ~ ~:
•~ 

V ~ 
~: 

V~~~~~~~~~~~ ,

i 
.

- V

V

1~~ - - . - 1 I ~~: :z - -  - I T V ~

~~ 

I 

J j _ 1

~~ 
:- - . -

• 

~~~~~~~~~~~~~~~~~~~~~~~~ 

H
: ~ 

V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~I1I;:r
i
~T

1
~ t~. V 1 , . ~

_________________________—- • • •V~~ ~~~. V~flV~~~~~~~~~~ ~ ~ __  
~ - - - ~ V V V ~~~V ~~~~~ • ~ ~ . • V *~~~~~~ VV~~-

~~~~~~~~~~~~~~~ 

___
~~~ ~ - — —

~~ L~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~ . . ~ I ~~~~~~~~~~~~~~~~~~~ 
- - -



— —V ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~ _~4~_~V_V_!_V a . ~~~~~~~~~~~~~~~~~ 

_
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

—
~~~
-- -

~~~~
- - -

~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— - ~~~~~~~~ , 

~
. .!.. 

~ ~~~~~~~~~~~~

t. 
~~ V

, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

!!~ ~~~~~~~~~~~~~~ 

~t~
t f 1 1* F_~

- + __ 1 
:

~. i — — i l —  - - — -  - — -

~~~~~~~~~~~ 
C I  ~~~~ ~~~~~

-~~~~
- 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
-t _ _  V

_ 4  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

. . p ~~~_ I S i I 1 _ ’ C t I 1 ~~~1 L _ .

p ~ ~ ~ ~~ ~~ ~~ ~ ~ ~~ ~~ ~~ ~~ ~ ~ ~~ 

I~

-t 

~~ ~~ : : ~~~ ~~~ 

— 

~~~ ~~ ~ - I ~: ! ¶ 
~~~ .- ~ i ~~ ~~ ~

- - 7 ~- - i p ~
.u - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ i ~~
_ L _  — 

~~~~~~~I1l~~~~~~~~~~~~~~~~~ I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ 

I ~~ ~! — — i~. — — — — — _ — — 4.. .~ — 

_ _ 
_ V ~~~ ~~ ~~ — — ~ ~ — — — — —

~~~~— - ~~~~ - - - - , ;- - - --. ~~~~~~~~~~~ - -  ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - —  — — —   — .I~~ .~~ — — ~1~ ~~ ~ ~

~~~~~~~~~~~~~~~~~~~ -~~~~~~~-~~~~ —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ ; _

CV ~~~ .~ I ~_ IV:~~~~~~~
- 

~ 
r — ~ _ -

— ~~~~~~~~~~~~~~~~~~~ ——— ~~~~~~~~~~ ....~~~~

~~~~~~~~~~~~~~~~~~~~~~~ -
~ ~ 

-
~~~~~~~

-
~ 

~~~~~ 
I :_  

~~~~~~~ 
— -+ _ - ‘

~

. 

-V 4

- - - ~~~~ - - - 
V ~~~~~~~~~ ~ ; ~ - - -  

- - .  
—

- - - 
- 

V •~~ 

~~~ 
V~~~ ~~~ 

•
~ ~~:

V 
. V : ~~

V .  

~ ~ ~ 

. . -

~~~
- - -

~_.: ~~V -

- - . - -

~~~~~~~

. : :  
• V~_~~~V : V ~ V ~~~ V . ~~~~~~~~~~~~ Z &  --~~~~‘~ : -  . . v . ~~~~~~

• V - V

-V 
I- ~V

jj -::. 
-V

~~~~ - 
- 

,
- • i -  - 

:-V - V ~ ~ 
~~~~~~~ V~ :--~ ~~~~ ‘ -~~~~~~~~ - - - :~ :i: V:i

~

V ~ ~ V 
~~~~~~ ~ 

-
~~~~

- 
: V

• 
vi -~~~~~ 

~~~~~ :~ ~~~~~ 
-
~~~~~

- 
V ~~~~~~~

-~~~~~~~~ 
: - - - • - . ~~~~~~~~ *~ ~ 

- - - -
-

- :~ . - - 
V

— 
I _ V 

—

:~ - _ ~ ~ 
~~~~~~~~~ ~Z ~ ~ 

V _ V  

~;; ~ • -

11$ ~

L .~ 

• 
•

V~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
- - - ---V ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~



V ~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~ ~~~~~~ ~ V _  
~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~ 

-- -- 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~

c ~~~~ :~~~~

—

~ ~~~~ 
- — - - — - 

~~ ~r: ~~ fl ‘
~~ 

-

~~~ ~~ 
— - I ~~ ~~ ~ ~~ - - — — .~~~ ~~ — — . ~

~ ~ 
1 1 4. _ _ _ ~~~~~ 

~ ~~~~~~~~~~~~ _
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~I4

~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 
if

I l I~~ I ~~~~~~_ ~~; %~ ~ ~~
p 

~t F t~~ ~~I’ • 
~ ~~~—— ~~1 r — 1 J r — P — — r , r — ~~~~n — — — —

~ - ~-~-~~: ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

~~~ ~~~~~~~~~~~~~ ~ .‘ 3 ~~~~~~~ V~~ 3~~~ _ — —

~ V
, :... ~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

r. _ -
~~

. 
I~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r i,.— 

I~~~~~~~~_
1
~~~~ ~ 

.1. — 
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 

- — a

I
_~~~~~ F~ ~~ ~ ~~ - ~ I- ~~~~~~~ ~~~~~~~ I I I ~I 1* ~~ 11 ~~ i~~~L . _  _

- -
~ - - 

, 
~ t- - - : 1- 1-H - ttl ~II :. ~•~~~ V I V  lit  ~ -::- - ; -  I ~ , _ ~ 

~~~~~~~~~~~~~ ~ i~~: I 
V

•
V_ 

~~ - ~ :. . - •

~ . —- . ~ 
V :I - I  ~~ - . - 4 1 -i t , - I - - • V ~ • V ~~ -~~~~ - V V ~V V  • _ V ~~~ ‘V ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t ~ L~ ~ _I~ ~. 

~_ ~~~. ~~ ~~ —~ — — — ~~ — — — — ~~ — — — — — ~
- _ t i  - ~ ~ 

V ~ ~ V• I~V ~~~~~~~~~ 9- i ~ j~ 
V 1 . I —  • . .  ~ .. . I I -

~ 1.1. 
I 

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
t..I t .~~~~~..ê.

~ : ~: ~~~~~~~~~~~~~~~~~~~~~~~~~ — _ ~; —~ ~~ — — ~
_ — — — a 

~~ — — ~~ 
.
~
. — — — a

~ — V.- 
~

V r 
~~~~~~~~~~~~~~~ 

_ —~~~~~ 

~ 

— _ I 

‘~ ~~~~~~ ~~ 4 — 
~I ~ ~~~~~ ~~ ~~~~~~ 1~ ~~~~~~~ ~~ ~~~~~~~~ 

— 
~ I ~~ ~ ~~ •~ ~~ — — — S. — — -.~- ~~ 

_ — — — — — — — — — -‘ — — ~~. —~ — —

rr I 4H+~~~
_ i -. — ’ — — — ~~

~ ~~~ :~ 
: :::: :::::::: :_ ::: :: ::: :

~ 
; V ~~~~ 

, 
~ : .  ~~~

- 
-~ 

--
~~~~~ j ; :. 

• • ~~~~ 
~V~~~

• • 

~~ ~ ~ - 
V

• ~~i; ~ ~ 
:v .. - - 

~ .: ~~~~ 
-
~ ~ -

~ ~~~ ~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ V • . V  : I V .  
V V  

~~~~ ~H ;  :~~~~~~~~~~ . .  -

~ 
t~1; . : :  ~ : . 

;
: ; I a : : , .  

~~~~~~ -~ ~ 
-
~~~~~ . - -

~~~~~ :V V - V ~~ :::: ~  
: - . - —

I I I
V • - - I - i  ~: ~ - . _  _ _  -

~ 
- - 

~ 

- :, ~ ~ ~ ~- . ~~~~ ~ 
~ , 

- 
:~~

- -  
~ - - 

~ ~ 
- V ~ V~ ~ 

-  
- 

- V  
~ ~ 

• V  
V ~ - ~~~~~~~~~~ ~ - 

; ; ,

~: 
l~~~~~~ . ,

1
. 

- 
- 

- -  _
;

_ 
- -

- - V  
•

V ~ ~ : - . - - : -  - V v:— — — : V , — ~~~ I ~ - - :_ - _ - _V: I — _ 
V~ ~ • 

_ 
— —

- I I  I~~~~~ V : t - V I ~ 
- - -  V . -  :V ~~~ 

- , V V :
~ 

- .
~~~~~

. . , 1 - . , - - - . - V . V~~~~~ V •

-

~

- , : : ,  
- 

-

.

- .  - - 
: : V ~~~~~~ :

I- . V ~

~~ 
V I ~ ~ ~ - - : 1 Il ’  - • 

‘ ~ ~ V V ~ -~~
, 

-
V 

-~~~ .:. - . -

• •
- ;  V F~~~~~~ I ; ~~I

. , : P I I . ,
:. 

,I . ~~~~~~~~ ~~~~~~~~ :~~~ - - 
~ 

•
•

V 
V

~ I I I .t_l: I a ~

- . : ~~~~~
- .~~~~~~~~~~~~~~ V : 

I ~ 0*  ~~~~~ - ~I ~~~~~~~~~~~~~~~~~~ ~~~~~~~
- -~ 

~ H t

V
~~~~~~~~~

V 

:~ 
~~~~~~~~~ I II ~~ 

: -  V I I i
~~~~~~ I . ~~~ - - : ~~

- 11, • .

~~~ ~~~~~~~~~~ ~ 
i.— - - —V _ __

~~~~~~~
_ 

~____V~~ 

V V ~~~~~_~ VV ~ 
V ~~_L~~_ _

~~__._ .~~~~~~ ~~~ -~~ 
V ~~~~~~~~~~~~~~~~~~~~~~~ _V~V ~~~~~~~~~~ ~ _ V ~~~~~ ~~~~~~~~~~ ~ _~ - V



V ~~~~~~~~ ~~•

- -~~—
— —~~ —• —. •=V- 

~~~~~~~~~~~~~~~~~~ 
V~~V~ ~V ~~~~~~~~~~~~~

• T  

V

~~
.- rr~ -‘~~

- — ~~~~~~~~~~~ •~ ~ -~~
.

- r— —- — v- — —p—-— —
~
---- 

~ 
V _ V ~ ~:~~- ~ - V ~ I , I  • - -

V

1 V V ~~~ ~ -, - ~ : i V  V ~ • V : ~ ~ ~ I ~ - ; I ~ 
- ~~~~~~~~~~ ~ ~ • V~ ~~ ~~~‘ I ~ • 1

~ 
. 

~ 
I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

. ~ Iv p Cl ~ ~v ! ~~~~~~~ ~ j~ ~~ 
I -

~ ~ ~ ! ~ I ~ 
I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - i i : . .  :ti - . ~~. - . -. :V~~~~ ~~~~~~~~~~~~

~
€
~tH4 ~~~~~

- --
~~~
-

~~~~~~ 
1-

~ 
— -

~~~~~~~ 
a
:~~~~~~:

_V L~
- - — —  

~~~~~V • ”
~~~~~t P  ~1 ~~~~ ~ ~~~~~~~~~~~~~~~~~ !~-r~~1~J — a — J S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ * 4 _ i ~~ 2 p_ T _ o 4 I 1~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-~~ - !~ 

- — - -k -. 
__ 

_

_ a —  — - ~~~ -~~~~~ — 

- ---V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~— T _ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.4•_ _~ ....~~~~~

V ~ ~ ~ - 
V ~ : - - V ~ : ~ - - - V 

~ V V a - 
~ 

- : V ~ V ~ V - 
V .. ~ 

~ ~~~~ 
• V ~ ~ I~,

~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
a ~~ ~~ ~~~ a — ~~ .~ — — 

_ — — — _4 a 
~~ ~ 4 -r ~ — ~~~~ 

—V I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 1

— —~~~ a 
~ V r t ~~~ * _ _  — — —  _~~~ _I ~~ ~~~~~~~~~~~ — _ — —— ~~ a —  —— 

— — 
I ~ 

,:- — ~~ — — 1~ ~~~~~ — — 
—
~~~~~~~~~~-~~~~:— —  ~~~~~~~~~~~~~~~~~~~ _

~ , IS ~V V  V i  ~ ~ V V ~ ~ ~ ~ ~ ~~ ~~ 
S_ ~~~ ~~~ ~• ~~~ 

- 
- , -  - 

I V ~ ~ - - -

— •Ei~~~~~~~~~~~--~~ 
_ _ _ _~~_ _ V _ _ _ _~~~. e ._ _ ~~~~ a ‘

~~—
~~

• :  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — + ~ 
.
~ 

-i —- — a — — — — ——

_ .1a C .~ — — i .  —~~~~ —- ~ a

‘N. ~

TV
-V 

V. 
I

I a 
— 

I 
- - -~~~~~~~~~~~~

2 : .  - V

V : V : V V

V
~~~~~~~~~~~~ V

. 

- - 

~~ 

- V

‘ 
fj ~~~~:

I: .~ 
V 

~~~~~ 
V ~ -V i~~~1io - - -

~~~~~I 

I 

1 

~ 

~I. 
T~P A  C ( K O S  

I
• V V V 

120 
. 

.

-“ — — 

~~~~~~~~~~ ~~~~



~~~V V V  V VV~~__ __VV V V ~~~~~~~~ ~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
___  ~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

~~~~~~~~~~~~~ 
- 

~~~~
—- ~r~~r ~ -

t 
TSI
~
’.-•
~
:_ .-

ii _
t

_ - 

_i_•

~

__i_
i -

~I 
~~h l~~~~

1 4~ ~i 

~~ ~~ 
~~~I~~~~~~~~

j  %~
j j  ~~~~~~~ 

~~~~ ~~ ~ ~~~ ~lf 

. - 
~

~ ~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
a

.4. ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a V

_ C •.- .~t I ~ ~~ I ~- 0 2 J 2. 1 ~ L ~
_ 

~~ 1. — ~~ ~~~ ~~ ~~ ~ 
ti. I . V _ _ 

~~~ ~ ~~~ L
~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

..~~~~~!_ _
.
_ _ _  _ _ _ ~~~~V

4_
V~ .4. _  

~ :—  — 
V _ — —

p : ~: : : ; : : ~ ~ : : : : : : : : ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ; ~ ~ ~ ~ ; : :
‘ ~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .L. ~~~~

— — 
F 

— 
~~

‘ 1~ F~ — — ~- — — 
I~~I 

_ ~~ _ _ _ — ~~ a ~~. I~~ ~~ — ~~ — a

I~ 
— — — — ~~~~~~- — — — —  ~~~~~~~ 

_ _  4~~~ _ ~~~ l _ _

‘4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~T - ;~~~~~~~~~~~ _~.I ~~~ — 
h _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
a —

~ ~

II. V - V I ’ -  ; , ~~~~~~~~~~~~ V 
V - . :  - V

: ~~~~ 

V 

~ 

V 
~~~~~

V~~~~~~~~ - 
~~~ V ~~~~~

V 2 •
. . 

H V 
V V :.

a 
- - -  . 

V I . -~~ I ~~~~~~ ~ 

. -
- 

V
,

V

~~~~ 
V ~ - - V V 

, V ~ ~ ~ ~ ~ V

V
• 

~ ~ - :  : - 
V V~ ~~ • 

~ 
- 

. 
_ i  :~ ~ a V~~I~

r - 
. V V I 1 .  ~~ ~ •~~~ V~ :V ; - v - - :i~H ~ 

- 
. 

V~ 
.

~ 
V 

• V - ~ ~~~~~~~~~ :~ • •~~‘~~~ V # V i

~ ~ 
•
V: 

V ~ ~ ~ ~ : - , ~ 
‘ 

— 

V V • ~ 

IV
V V ~ -v - a I~~, ~ ~ ~ ~ ~ - ~ ~ U 1 ~ ~ I 

: ~

- - 
- 

V ~ 1 ~~~ ~ ~ ~ ~ ~~ 
i•~- - 

: V V ; ~~~ ~ ~ ~ 
- 

~
. : -

~~ 
- - t

~ 
~.; - ~~~~~~

_ 

V

~ V v ~ 
‘ ~~ ~ ‘ -  ~ V ~ ~ 

-
- 

. -  
- 

- 
- -  ~~ V ~ ~ :11 

I

V 

~ ~l.

$21 . -

- 

- .V _ _ _ _- 
I •. ~ ~ ~ *~ ~

. 

V 

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-V

- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V 
~~



ru— - V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T ~~~ 

VV~ __~~VV~ 
~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~‘~~‘ ~~
--

~~~~~~~~~~~~~~~~~~~ ~~~~~ V~V

~ ~ ~~~ j  ~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘
~~~~~;fr~~

-
—

- I  r~~~~~~~~~
V .

~
,i 

~ 
I T — — ~~~~E I r - —p — ~~~~

— t i r - —!  . ~~~~~~~~~~~~~~~ -t . I 
~~•~~~:~~~

-

-•~L F~~-~~-~~~I- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~* ;  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ F~- — —

— 

~~~iV~l ~~4 * 1.~~ ~~~~:‘ ~~~~~ •* L . $ _ J ~~~~~~~ V V~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~
p   4   ~- ~ -4. ‘1+ 

~~~ 

— 
~~ 

~ ~~~ — .4 —

~• +. 4~I~ — — a — -~ -. .4. .I~ .~. .~~ _ ~~~

V — _ — —* ~~~I 
~~ ~~ 

-
~~ 

.
~~ - _ — — — a ~~ ~~ ~I I ~~~ ~~ ~~ ~~ ~ I. .D I ~~ ~~ 

I~ ~~ L11 — .- — 
~~~~~* ~~~~~~~ 

~~ ~~

a — r- — j~r 1 ~ 
—~ ~4- — 

~~ _ — — — — 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~:

— — -. a ~~ ~~ ~~ ~~ — -a ~~ — — ~~ ~ .1 — ~~

_ H
~~~* a ~~- - ~ ~~~~~~~~~~~~~ ~~~~~~~~~ a _

— 1- s ~~ — ..t 
~$. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _

0 •
~ :i i~I ~: I ~~~ 

V~ IV ;4~ ~~~ j-~~ 
V - .. 

~ 
- - - - 

. V ~ 
~

a I~ •~~ .~~ ~~~~~ .1.. ~~ .1-
ê~~: . :  ~~~~~~ v . .  ~ 

- - -

~~~~~~ ~

V -
V V -

~: V - ; t a . ~~~~~~~~~~~~~~~~~~~~

- V V~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ v : ~-: . . V V v  • 

~ -
— :. . :  ~ 

- 
~ ~ 

- .

- 
V~ ~~ t t l  ~~ I

-~ ~~: ~ - 
- : :~ - -  

~ ~~ 

- 

- 
.- - 

~~~ 

V ~ ~ V ~ 
V - V ~ ,

~ 

v_
~

___ V _: _
. ~:

V v:V V i V
~~I i l :  ~~ 

- -~~~ 
- 

~ - - - V  -~ - - -  -

~ ~ 

- 

V 
• V ~ 

~~~~~~~~ 
V ~~ V 

•
,~~ V Ia i: V ~~~

V ~~ 
~~ V

• V •
~~~~~~~~~~ V

•
• •  ~ 

~~~~~~~~~ ~ ~ £ -~~~I :  V j V~~~~~~~~~ F

i: :.ii_ _ 
~ 

. 
-~ 

I 
~ •

V V ~ ~ V 1  ~ ~ ~ V 
I~ 

V
• 

~~ 
~~ V 

: - V L I ~ ~ ~ 
~~~- i~ 

. ~~ V •  ~ V • V • V  V

~ 122
~

— V ~ ~~~~~ • ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :-: - - - — - --- ~~~~~~~~~~~~~~~~ 
.‘~

.—- 
~~~--—---- -  V



~ - “~~~~~~~~~~
+
~~~~~

.

~~~~~~~~~

— -  : i 4 L ~~~~~~L 1 ~~~~ 1 ~~~~I 
.

~ : ~ , 
~~ 

- - —
~~~~~ 
;~

--  ~L_  !:~ r :~ ~~~~~~~~~~~~~~~~~~~ 
I ~ ! I~ ~ ~

. . 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— - . — J  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —

~,

. 
I 

‘-:-
~ 

~~~~~ — _ — : ~~~~~~~~~—~~~~~ — — — — — a  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
— — _ .- - 

I
_ 

~~ ~~ 
~~V V_ ~ _ ~~ 

I~~~ _ 
~~ 

_ —
~~

VV: : 

-

~~

, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 
fi k — I . — , . — —  f.. .~~~ 

-

~ ~~

— _ —~~~~ I N — — ~~ — — —  4 _

.V• 
U 

I I_ —V _ _  _ _ 
: ~~ ~ ~~~~~~~ 

4.f _ _  •_

~~~

_ _

~‘:~: ~~~~ ~~~~~~~~~~~~~~~~~~~~
— 

I I 
-V-

i
----

-

I 

: ~~ ~~~ 

_

~ 

I 

: 

I
T 

~ ~~ ~ 

I

: 
-V 

I~~ I 

•

I 

~I

,, ~ 11 •1  ~ - ,~ ~ 
- 

V V 
V

— - ~ 

II I 

1

~ 
I 

~ ~~ ~ 

L

123 • I 

•

~~~~ ~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~I ~ ~~~~~~ ~~~~~~~~~~~~ V • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_

~~~~~~~
V -- 

:



— 

—V 
V-V VVVVf 

__
~ ~~~~~~~~~~~~~ 

_V
~

V
V*~~~~~ 

VI
~2IZ~

V ~~~~~~~~ 
_.~,V_~~.~VV.-_ ~~~~~~~~ ~~~~ 

_ 
~~~~~~ 

_~VV ~V _V

p__..__w _ ~V ~~ ~ 
V~~~ V VVV ~ ~~~~~~~ ~

‘ 
-

~~~~ 

- :‘ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V

~~~~~~~~

: ~~ ~~~~~~

-

- 

~~~~~~~

- 

~~~~ 

_
- 

- 

- ~~ 

_

~~$_~~
p

~ ~~~~~~~ 
-
~~~~~~

- V
~~ ~~~~~~~~~~~~

—~~~~ ~~- t=~
I.:~ ~~~~~ VV:VVVr_

V —~~r — —~4 -, - - - —- V — ‘---- --- -4 --V ~~~~~~~~~~~~~~~
V~ 

- - -
~~~ 

- - 
~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~ 

. 

V

~
— V—~~ 

_
~.t
:: ~~~~~V :  

~ —- - 
~ =: ~ v ::1 : ~~~~:v~; ~I-v.-

V~__ ~ ~~ .: _ ::: T
:~ _~tV _

_~
_

~ _VVVi: ~:T: v _-~— :  ~ vv:.. ::~~: V VV •  . VV ~ - v -~ - -
~~

- - v~ :- -

- V v-:~ : ‘ ~~~;V,. :~~ 
V V  _~~V _ V r  _ -~~I 

-

~~~~ 
- 

a :~~~~
=—~~~ ~ I

-V ‘:: - - 

- 
_ _ _

_— J 
- 

;~ 
_ _

_

_
- - ~~-~~~ - . V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V

_ V . ::i=~
- L j E T ~:~ :.~~ ~~~~~~~~ ~~ 

. V
~

i~~ ~~~~~~ ±
~~~~~~~~ ~~~~~- ~

- 
-
~~: -~ 

• -  ~~~~~~~ _ _

~ :: ~~:~~ 
—

~~~~ ~~~~ - ~~~~~~~;~~~~~ _ ~~~~~~~-~~~~ i ~~~~~ ~
~~~~~~~~~~~~ . • - -:  - ~~~~~~~~~~~~~~~~~ ~~~ ~~~~ •~~~V V * ~~~V ~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~

E:-
~~~~:~~~~~~~ 

a 

; —V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~ ~~~~~~~ 
;
- -

~ 

—

4 i:~ : T~
E
~;:;: ~~~F:Hl

:: ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

~~~~~~~~~11~~

~:



V V 
~~~~~~~ 

• 
~ ~~~~ 

V V ~~~~~~~ ~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ — -V— -

.
~~~ .-. V

, —V

-

V

V V 

~ :: 

VV ~~VV

V ~~~~ -- T V ~~~~~ :FV
V
~~~~~~ :

V V ~~- 

~~~~~~~~~~~~~ 

-

~~~

V •~~~V V  V V •  

- V .  :=-- ~~~ ~~
-: -T: ~~~~:::~~v :

V~

-V V_ V _1: ,:::

-=V V : . •
VVV

•

V ~
•‘

~
• 

. - :~—L~v—- . V =~~~: V V

-• 
— V

V ~~~~~~~~~~~~~~~~~~~~~~~

V 
.:~~

L V V
~~

V
~~

VVV

-
~~~~~ 

-_ 
- 

- 

:~

- 

— 

: ~

, 

~

125

~~ . 
I 

_ _  

_ _ _

~~~~. L ._ 
~~ ~~~~~~~~~ ~~~~~~~~ ~~LL1~~~~~~ I _~~~~~~ _ .V.. .t ~~~~~~~~~ ~~~~~~~~~~~~~~~ 

- ~ - V . ~ -



V 
~~~~~~~~ V ‘ 4  ~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~ ~ 

V _

-~~ -V

126

V V V

h1~ -V-a. L ~~~~~~ 
_— -—---- L...... ~........ ~~—~-—~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . _ .

~~~ 
— -——

~
.- —- ‘

~~~~~~~~~~~

—

~

----

~~

-—-—- — — — -



- ~~~~~~~~~~~~ V V V V  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ :~~~ ~ ~ ~~~~~~ ~

V t
~ ~ 

--V VV~~V~ VV .~ V • V

-V 

~~~~~~~~~~~~~ ~ ~
. 

- 

V-
~~~~~~~~~~~~-~~~ -~~

•! -•V~~V • V - i  V V VI ~~~~~~~

V

- 

V .

r
~; —

_
~~ 

V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
IV. -V 

~
V
~ V~:V: :: -

—V--• 
-,- 

~~ 
-V
-V

~~~~~=
V 

v V V .  
~~~~~~~ 

-V :~~~~~~~ . - -  -~~~~~~~~~~~~

~~~~~~~ ~~~

- -

~ :_:E~ -- —V 
V 

~ :~ 
V

:::: ~ ~~~~~~~~~ a~~ ~ ~~~~ ~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~ 

.;~~: ;•  :: . ~~~ ~ ~~~~~~~ ::~~~:~ ~~~~~~~~~~
~i_

V 
. v ~ ~~~~~~~~~~~ :~:~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : V i: ~~~~~~~~~~ ~~~~~~ :~~~~;-:~:~ I: . . 

V . .V _ : V • 
~~~~~~~~~~~

-— •
~~~~ V V V V V V V  ~ V V V ~~ ~ ~~~~ .. .:: ~~ v V 1v V V V V 

~ : -
~~ ~ 

S. .. 
~ 

V •::. :~:: ::v::: ::v;::~ L. V . V V_ : V V ..r ~ V : .  : : vI.. - . . : . vV :~- :: :: ~_~~_
- _ : .  _ . ::v ~:.:.:v V : ’ V :_ ~~ : _ . :::. V _VV V :_ . 

~ ;~~~~~~ : : _ ; : :;::: ~~i :V V - : : V V I V j -  V V : ~~V : : V  i:::: : V V ~~ ;VV V V V V V V V V V~ V V V V . V V VV V V V V V . V ~ .:— V . V V . V ~~ V.. V V V ..:V .~~. • --  V V . .V V

I : V _ V V • • V : ~~~~. ::~~:. - ,:-:~. V .::. ~V
V .::- -  -::: ~~~~~ V : : : V ; V  ~~~~~~~~~ :~ 

V _ - V  ~~~~~~~~ .:• —•~:t: :~: ~~~~~~ ::vV : ’ .V ~::: :~ :— .~ . ::. ~ ~ ~ ~
V 

:.~:~~~~~ :~: 
-
~

-
:~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. :V _ . 
~~
. V .~~~: 

~~:::~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
: : j

V ~ • 1 .:. VV
~~~ V :  _ : V ~~~ .: . .  :~ .. ~~ ::“ :V I ~~~~ ;~ ,.:. ~~ :.:~~

- :.:: :: ~~~~~~~ .~~ :~~~~~ : .. - ::- I. :: : ::vI ::- ~~~.: : :
:::. ~~ :_ V V V~~~: _~~~ .V V 

~~~~ ~~~~ : ::. .. V : :: :t::. ~
-
~~

- -
~

—
~ .:-~:: ~::~_ V~~::}~. 

VV V V V  • V  VV •~~ V V . V : :V V . :: . :v:: :I- --  -

- :~~~::. 
.~~~v V~~ .:~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .V V V .  ~~~ ~~•-:~:~~~~~~H - :v. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
::j:: 

V :V~~~~.

V.
- 

-V 
~
- ~: ~~~~~

-
- 

_

VT~~~~~ ~i 
— —- - —

- 
I ~ - 

~;~: ~
VV 

V 
V V - v -  V : 

V :~~~. V V : V . . V~~~~: V  . :- 
~~~

•.:- ~~~~~~~~~ 
—

~~ .~::::tI~~ V • V V V V V V ::. ~~~:.. . ::~~~~~~V V ~~ ~v :  v:,V V V  
~ . .. 

~~~~~~

-- 
V

- - -V  ~~~~ ~ ~ ~~~~~ -: -

~~~~~ 

.V :-
-~~v ~~ . - . V - - V  ::.: . - V : : : : :: IV  :: V _  

•V ._ :_:~~V -~~ : :::: ~::. - : .  ~ ~:: :. : .::::: V : :  -::- —  .. -~~~~~
- - 

__~~~_~~_ t:.

~
- : : - -  

V 
‘ - ~~i:~:- 

V 
- H .  • - - -~~ 

:~ V V
~~~:~.~

V V V
~~~ 

V V
: ,~~i~~:~~~~:::~~

• V t :  ~ .~~~~~~.~~~~~::~~~~: ::: •~~~ 
V : . V~~ 

: : ~ ~~
V

I_ :VVV . V V V  ~V V :1: - 
~~:- V . V . V V:v :. ~~~~~~~~~ ~~~~ :Vv 

V : . . V : 
:~~~~

:-- ~~~~~~~~~~~~~~~~~~~~ ~ VVV 
V 

V V : V V . : :V : . 1.. .:~~~ 
-

~~~~~~~~~~ 
=

~~~~~
-

~~~

- 

~~~~~~ T ~ E~Ii~~~ 
:- ~~_  ~~~~ ~~~~~~~ 

I 
- ~ — f- : ~ ~~~~~~~~ 

-
~~~ 

- -

ph~~
TLf

~~ ~~~~~~~~~~~~ a ~ ~~ 
~~~~~~: ~~-EIII

I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~ r ”  ~ 

~~~~~~~~~ 

~~~~~~ 
.;.~: ~~~~~~ ~RE 

—~~~~~~ —~~ --—~ 

t

4~~V4 •-~~~~~ ~~~

~~ -_~~ 
_  ~~~~~~~~~~~~~~~~~~~~ A~~. ~ - ~ ~ ~~~~ L . ~~~~~~~~~~~~~ - - - IjLI ~~~~~~~ VA~~~~~~~~~~~~~ 4~ ~~~~~~~ ~~~~~~~~~ V ~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~. .. ~~~~~~~~~~~~



- r 
~~-.a-r 

~~~~~~ ~~1.~~~~r- 
‘
~ 

— -

~~VV~~V( -V ~~~~~~~~~~~ 
- V

V - -  - -  -
- I -

- .
,
~~~ . V - I V V~~~~~~~~~~~ V V V I V V V •

I .

V V . I I VVV .V V _ V  • . . . ...~~~~~~~ .

- .. ~~V V~~~~~~ i V V~~~~~~~~~~ VV V V V~~~~~~~

-_ _  _ _ _- 
- 

VV V _ _ _ _ _ _ _ _ _

V~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . .  ~~~~~V~~~~~~~~~.. _V V 1 L~~ ~~~~~~~~~~~~~~~~~~~~~~~~

Li.) i.. ~~~~ I

~~~~~~~~ 
.
~~~~~~ 

. . ,
~~~~~~ ~~

.. . . V V V •  _ _
~~ 

~Z ~~~~~~~~~ u .-. 1 Io — ~
— ~ ._, ‘ I IV ~~~~~~~~~~~~~~~~ 

. ~ 
_....4 . . .. .  

~~ ~~~~
. ... ..~~~~~~~~~~~~ L .  . .L 

II 1 ~K ~~~~ 
4 V . . . V,1 r VVVVV V 4 •~~

J -
~
- 4 - - . _ - _____

~~

. -

~~~ ~~~~~~~~~~~~~ ¼ / ...‘ -~ ‘ IQ.g / 
. 

~~~~~~~~~~~~~~~~~~~ . .~~ .~~~~~~~~ L_...~~~ -—
—z  C — I U- 

~~ 
( . t

~, 
V V • ..- -_. V V r4V V . .  I V - I VV~~V~VV~ V 10

o ~- ‘— / / \ ‘
~ 1 0 0  _I j

~ / I •. 
. I - I IZ ~~ -V V _ V V~ ~~~~~ . _ _ _~~~ ~~~~~~~~~~~ i 

~~~~~~~ f 
. L . .  

~ 
. .

— 

._ r 
~~~~~~~~~~ EEE1~ 

:-I 

;
V ~~~~~~~~~~~~~~ 

.
~~~~~~~~~~~~~

. - V V V V _ - V

,r 

V~~~~~~~~~V V V l~ 
~~~~~~~~~~~~ V F ~~~L )

: . . .: 
~~~~~ 

1 
•~~~~~~~~~~ • 

i~~~ V V~ ~~ 

‘ -

:‘c ’~ 
I .j \ .. V V _ _ V J f V V_ _~~

- -. V V V V V V V  V - - .
C •

. 
.~~ 

I
I

\ ~~~~~~~~~~ 
- .

V V ~ . V ~~~~ _ V _ . .~i- . .
~~~~ J

~ 

_ _ _  _ _ _ _ _ _ _ _ _  

~J

0 0 0 — -‘ I -. — — I ? (.1931 11114 MOW4 NLI
1~ 1330/030) 11 .1~ (0301 ~~ 

N0 Z .tlOOd 1OWLNO3
(.1334) 3’~~M 30~~’ L ’ i ~ 

1NN0LL33W10.JC 20fl1L11~ 3$flU3~d MbAN I 30(40)43

• I I I I 1 I I i I y J V I 1 I T I I I 1 1 1
2 10 0 tO 0 1010  0 tO C tO 010 0 SO C SO 01  SO tO ~ P~ N

p.- — 
I i (1i31 11114 W0W4 ~NI)

iN (03W £1 .1W (330/030) .11 .1W (030) .11 NUlL lOUd 1QNIHO3

~~~~ d1103010 310N 3011.111.10
40 1)0Mb 11GW liON

• . • • ~, r • • I I I I I I
o 0 0 0 0 050 0 VI 0 tO 0 0  tO 0 50 0 50 50 ~ m NN — — I 1’ 1 10H4 11114 W0$4 NI)

((N 330/030) ON 1114 (0301 0)) NOtItOOd 1O$.11403

~~~ O33dOWttl 3.10W 3011.11.11W 1UNLO11.110ND1
N! 30Nb)43 143.1 Id

12$

T~~~~~~~~
V1
~~~~T~~~~ ~, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V



- -~~~ 5_~~~55_V~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .V V~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—j.- --- —V .—
- - I 

~~~~~~~~ - ~~~~~~~~~~~~

f
- -—--  

. 

- —  __

V 
— T I

_ _ V  V V EV V V

[

V
~~~~~~~ 

- 

. 
~~~~V V~~~~~~~~~V

)~~~~~~~~~ _ _ ~~~~~

V fl~
1 

~~ 

— --

~~

- ~~ / 4

- V . .  i._ij_~~~ ~~.- - - -  .. .~~~~~~~~~~~~~~

- . - I  -~~~~~-—~~~~~~~~ ~-- - ~~ —- .. -—

- . 

~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~ 

~I~~~~~~~1
- -  V~~ V V . - V - V V  

T 1~~~~~~ 

— 

I~~~~~~ / ‘ ~I(’
- t I - I -~~~ .- .

~~~~~~~
. — —-- -....... . ___  _._. -~~~~~

V I; V
_ _ _ _ _ _ _ _ _  — V1~~

~~D 
~~~~~~~~~~~~ 

t a ~~~~~~~~~~~~~~ 1 V _ ~A V ~~~~p . _ V  V V V -V~~~~~~. . _V • _ V

I J ~~~~~~~~~~~~ ~ — ____  
I~~~~~~~~~~) ~~~~~I - . .-i ( . I

I I _ _ _  — —  ~~~~~~ 
..4i.-...~ —

z 
~~~~ - : - I I  . V

C ~~~~ : -
~~~ 

_
~-_ V?. . j ..... . ~ _.. ~~~~~~~~~~~~~~~~~ ... ~~0.. ELJE ’1~~~~... p ..I i~~ I • I I

~~~~~ b ___  

~ 
_~~~~~~~~ 

I .~. ___  _.~~~~~~~. 4_ —

1~~ ~ ~
•J r~~~~~~~ 

I 
SO

G~~~
° 

~~~~~~~~~~~~~ I I I

50 I I I .. .._
‘
�_ _J ____ ____ I _____.

g ( :,) - r - . 
- .~s r

____________  I- 

~
TVS - V_ V

1 ~~~~ :~
- — ____ - — —

- . .__ V —V - - ____ — ______

~~~~~ 

_ _

~
__

~~~~~~~~~ 
V ~~~~~~~~~~~~~~~~~ ~

~~~~~~~~ I i ( p I ~~ V

~~~~~~~~~~~~~~~~~~~~~ V~~~V V ~~~~~~~~~~~~~~~ -— 

~ 
.~~~~~~~~~~~~~~~ . _ .  . ..f_

(1 
_ _  

~~~~~~~~~~~~~~~~~~~~ ~

_ _  _ _

- - •
V V V~~V V _ V  V _

~
-V--V

~~~ 
~~ f _ _  

V 
-_  --

V V 
~~

I V V
~~~~~~

._ V V . V  L
~~~~~~~~

.V V k V Vt . 4V.
H

L
~~~~~~~~~ 

- ~~ VV

I __j \ t I 
— 

V r V
I 

_ V I . V ~~~frV_.. V V V V V V

I~~I I 
‘-i; 

• I t  9~—~
..- 4 è — t ~~~~i — • C

~ 0 0 g 2~~ 
0 tO C ~~ 0 0  VI 0 VI 0 1 0 4 -  VI to VI N

~ 2 — — — (1431 TIfl i WOW4 N1)
• IN 133L’OaO) 11 IN (030) I~ 

NQUICOJ 1001N03
(1334) 31WN ‘~fl 1U1W ~VNO1133NLC

J O  30111111W 3N11003WIJ MNA NaSANI 30NU143

• I I I I I V I I I I I V I 1 , 1 1 1  I I I  I
U? ~ 

I~ C~ b~ 0 VI 0 ‘V 05 0  0 VI 0 VI 0 r~ 50 VI VI N
- N N — — 0 0 — — 1 (1431 11(14 NOW4 N1)

(0) IN 1330/030) 11 iN 1030) 11 NOLII31Id 1OWLNO3
~ NO11WNT)3~3W ~JWW 3Ofl~~ .LiW 1WW3IN1

• V I V V I t V - I I I I I I I I I I I I  I I I I
0 0 50 ~~ Sfl 0 VI 50 S~ 00  50 0 VI o ml • ~~ VS VI

O I I p i s (DM4 11114 $0N4 N1)
W (210(4(1) flN 330/030) ON ((N (030) ON NO11IOOd 1OWINO3

~~~ 03342(11W 310(1 30(14111(1 1WN!D11ILONO1
N ! 10Nb143 (13114 143114

I 25

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -V-V- V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 1 - 
- .  -



— a —k

- ~~~~~~~~~

-~~~~~~~ I~~~~~~~ 
..V - - -  V V

~ 

V_  

~

__ V

~ 

V~~~~ VV ~~~ V 

~ f 

‘

~~~~~~~~~~~~~~~~ 
— _ _ _  _ _ _ _ _

r—H .

~~~ 

I .~~~~~
_ _  

—-

---I.- -- — — ~~~~~~~~~~~ -
~~~~~~~~ 

_ _ _ _ _ _ _

_ _ _ _  _ _  _ _ _

I 
—

, L~-
_

~
_ 

_ _ _  _ _ _ _I- -. ~1— . 1
V 1~ ?~~~~~~ 

t_ _
~~~~~~~~

L . t ~~ 
* 

-4---

~~ •(~~ 
,4

~~~~ Ii~i~~~-ii ~~~~~~ 
~

~~2tO~~
m

~~ ~ 
S r ~ ‘ I

~~~ ~ ~r1i 
—H 

~ I ~~ f~/ JH~ 
-r

•I~~ \ j’ ~/ 
-— — — 

~~~~

-— i ci H—
~fl ..-p..~~~~ N V I 5 I
~~~~~~~~~~~~~~~~~~ \~ 

~~~~~~~~~~~ 1_ ~~~~~~
V -V-V ?2 ._ _ VI : I _ _  .1i

~~~~ 
N 

_—:
~ LJ . . I-i

a 
_ _ _  

I
_ - ic— -_—

~~~~~~~~~

~~~~~ 1 -_

\i ’ :~~~~~~~_ 

___ 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~

-- 

~~~~~ 
~~~~~~~~

V i - I l  _ _ _ _ _  

. 

~I~ / — - Il l

9 

a . .  
\ ~ L _ _ _  

I 

~~~~~~~~~~ 
— - 

/ ~t —4 #
~~ ..a~~~~! ~ I I_I A V’J I 

. • ~ 
I

-J ~~~~~ 4 . -
~~~~~~

-. - ~~~~~~~~~~~ _. — — ‘• 1 -4

~~~~f~
_

P f

~

J i :E 
_ _

I L

~~~~~

4 ( % t 4

f ~~~~~~~~~~~~~~~~~~ 

I
i 

V

•1
~~ ~i- I I 

~~~~~~~~~~

. -

~~~~~ 

—

~~~~~ 

~~ H t I r — — .— —  

~~i~~t
.

~~~~~~

. l i t
’ .I~ ~~~~~ 

L ...V._ _L~~ .~~~
_ _

I I -  V J I~ I -—f-f I- • _________ ______ I —~~~~ •~~ VJ V V~ 4_~~ —

I I I I . 1 iJ 0
0 g g ~~~~~ 50 IC 50 VI 010 50 VI 0 VI O r • VI ~ Vt VI

uni 111)4 KIWi N 1)
V 1(1 (330/030) 11 LW 1030) 11 P0111004 ~O(1iP03

~
g a0flL1i4~9~ %523(14 ~~~ 30fl4.I.U(1 1NN01133N10

N! 3010)43

• I I I I 1 1  1 V p 1 1 V p 1 I V I I  I V I I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
VI VI — . 0 0 ‘ s (.1431 ,~flA MINi 11!)

I V I ~~~~~~~~~~~~~~ 
-. P V •~~~~~ I 1 I - 

NOU1~~ g~1ONLNO3

2 2 2~ 2 VI 0 5 0  VI ‘V VI VII- VI VI 50 VI VI
a p p s I r.ni 10(14 •(41 )

((N 9V030 ON ~~ ao
~?Tiv ~“

V 130 

. .  
- -

- 
I j - ~~~~~ L~~~~~ - - ~~~~---~~~~

L. - , .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-V~VVV- V~~ V~ - V V V  V-V-V ~~ V_-V V-V-VS- V V__V ~~~~~ V- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 
~~~ 41~~~~ 

.-V- V V_ V VV 
~~~~~~~_ V__

—V . - - V V~~~~~~~~
V _ V  _ _ - V __  — V . .——— V ~V _~ V _VV _~~~~.~_ _ VIVI V 

.~~~ i
~1 1 i —

F • V I I . . V l . V  — _ V • V  V J  V L.j~ H,
~~. ._ . t .j ._. ., _ H .

~~~ 

. ....f . 
.

~~~~~~~~

. 

~~~~~~~~~~~~~~~~~

I 
I F  

I I - ~ 1

- - -

~~~

— 
H

--±- -

~~~~~~
f-- I-

-- --~~~~~- •-~~~-- -j -- f-- -
~- H

_ _

_
~~

- -~~~-- -~~~-- -~~~~~

:4 

~~ 
L . . ~~ _ _ I _ _ ~~~1 fi I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~I 
II 

7

~
p
~~~~
1’I 

~~~ 1 

k 

‘

I ~IIi
1

I 

~~~~~~~~~~~~ ~~

t -

~~~~~~~~ . i  ii _ _ _ _ _  u.-.- 4L ir.

___ 

/1 ~~1~ I ,-

I
____ 

A! ~ I; \ 
I

~I_9.. ~~~~~~~IL_ -_
, 

— —
~cl-j~ 

— r—
~ /l - \ t_  —

~~~~~ 
— —

i 
_ _ _  

/1~~~ I I 
_ _ _ _ _ _ _ _  ‘ I  _ _ _

7~~~~~V 
— — 1  ~- \J \ I f  r ’ t

— ,  - —  fr I K ‘ 
V

~~ ~ .._ 7L ..... I ~ ~~~~~~~ j~ . — — ‘- .
~~ 

i~~ ~/ — ---? — —~~~—

S_ _ I —  ,‘ V 
V V / 5 I 

~~~~~~~ ) 
i~ _ J L I~ — ___________ ___

~~~~

— —~~~—

i~~ ~ _
~~,
l 

_______  

fl V 4
L

j 
1~ 4__

~
_ 

____

~~~ 
1

111
; 

\ 
) — — 

—_________ I Jj 1/ 
— . V 

-

_____

i \ I ~~ I - 
_____- _.f ~~.__ .~~~~~~ f. 

V~~ ~ I 
7 

-4 V

~~~ 
~p. (~~~~~~~~~~_ V 

~

, ( 

~ I 
k~I < ( ~ ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~ 
VS

V I~..i I I ‘ I l j  ~ 
I

2 _ _ _ _  L .. ~~_,_ J~~i 4_ , .  :
V I /

V

III _ IL1I [1 ~~
I I r~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

O 0 V I~~~~~~~V I V I 0 V I  g~ VI

Si SI — — 0 50 — I P 7 p (4431 11(14 MINi N1)
4 (0) II (331/030) 11 4(1 (030) 11 P0Lj~I00d ~0W4P03

~~~ P0110(11)333W 34IJ(1 3Q1)Jj~ 4~ 1N01133110

VI 0 VI VI 0 VI 0 0 0 ~~I. S VI 50 Vt N
7 

VI 7 i U431 ‘(1(14 Mlii N1)
4 10 1030) 11 11 (335/030) L~ 1(1 (030) 11 P0111104 1011N13

5 d1,9~tC 30qw11 ~W(131W1

I V V V I I V I 1 I I I T  I I I V I I  I I I I I
0 50 0 

2 20  0 
‘V 

00  VI 50 VI 0 0 4-  VI VI 50 VI SI
0 7 — 7 7 (DM4 11(14 11014 N1)

~ (010MW) flt (335/030) ~~ ~~ ~~ 
P01.11004 ‘(0(149103

~~~~ (4
)
~33d2W1U 301  10(UIUI 1WNIDIIVI ION01

131

_ _ _ _ _ _ _ _ _ _  

—
-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

-- -
~
---—--- -- -



rII
VV-V V-_-V

~~

V_ 

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~ ~~~~~ ~~

V--V-V 

~~~~~~~~~ 

V- V-— V--V-V 

~

V V -  

~~

V

~

-V

~

VV 

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ -

.1~

~ —V ..——

132 --

~~~~~ ~~_—- ~~~~~~~~~~~~~~~~~~ .__ -V - 



~~~~~

_— .— V V - --— 

~~~~~~~ ~ 

__

~

V-VV

~~~ 

V-V ~~~~~~~~~~ 
___

~_-VV 5V _V_V
~ 

V - V- V
~

VVV- 
~~ ~ ~ ~ ~

V-V-V
~ 

j_ vw—- V V V _ V -~~-~~ ~ ~~~~~~~~~ 
—.- . 

~~~~~~~
_ _  

~~~~~~~~~~~~~~~

~~~~~~

S-- V ~~~~~~ IV.- 

V *V

_  

_

~~~~~~~~~~~~~~~~~~~~~~~

- 

:*
~~~~~~~~~~~

t

:- =

,- V 

~ ~~ ~~~~~~
-

-
-
~
-
~ ~

—:---
~

-r  
_ _ _ _

V

i1~~~~~ ~E -
~H-±

. -V -  ~~ VV ~ V~ ~ ~~~~ ~~~

--~~ V 
_ _

~~~~~~

.•T
. 

133 a

~~ tI~ 
& V V _ _ ~I~I —V V ~~~~~~~~ ___ ~~ ~~~~~~~~~~ --_ -—— - V ~~~____ V~~~ ~ ~ __V V ~~~~~~~~ ~~

-V I



V •V~~V- V _V~VV V~~ V-V-V.VV. -V - - V~~~~~~~~~~~~~~~~~~ I~~~~ V V-V — ~r ~~~~V _ V~~~V •4~~~~~~~~~~~~~ 
-
~~~~~~~~~

. ~~~~~~~~~~~~~ 
- 

~~~~~~~-.--
-—--.- -—-—- - -

PIOUSE SO 
V

V ~- SIMULATED ENGINE FAILUREV JUN—IN (953 5/N 74—22335

GROSS CO OCN$ITY SIt tIll) TIll ) FUONT
NE1G9$T LICATISSI SLIITUOC IOTDM CSUISITCO CSND)T)IN

LONG LIT PE(0 SISIPEED(LI) (p3) (RU lET) (0(0 C) (RPll) lIt )
0240 135.111110) O.7 (RT ) l~720 22.0 324 I, LEVEL PUIIIT

NOT E s  NULT(N$ CIIW )SUIRT)$N

V
t —

~
501.10 SHIRt LONG
UNC SUM DII))

r 1200 600 - 

~
° I~~~

1.1
~
Tu I I I  _  _  

_ _ _
500 450 - 20 — -— a. . 

_______

400 ~~~ 40O - 10 — - — — — — 
~~~~~~~~~~~~~~~~ I — 

— t —  
— — 

H

‘
F ‘

~ ~1 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _

10 1000- 20 — —~~~~~~~ ~~~~~~ ~~~V 
I 

~~~~ I r -s*cslJlP I I
V ~~~~~-‘ S — 500 - ~~ 10 — - H~

-’v —
~~

- — — —
~~~

— — — _ _ _ _

500- 0 _  — —~~~rr’4~ 
::1.

~~
a _+

~~

_-

~

--_V

4 400 - -io ~~ ~ -_~-_ - —4- \ 
I I _ 

— — _ _ _ _ _ _ _

I ~~~~~~~~~ ,“-. — —- ‘-‘I. - j a -
20: 

_ _ _ _  _ _  _ _ _ _ _  _ _ _ _15 ‘° T~T 
_ _ _ _10 20 20 - —j--- —i---- — 

1
5

~~ .: ~~ ..~: ~~ ..~: ~~ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

V 
-10 _ —20 

~ 
—20 - —a— 4 I ‘~~~~~ I - — _____________________Z -

~ I 
- ‘~~~ ~OLL V

—so — s o- ~~~~~~~ I I I I - I

30 50 75- ~~~~~ S —- — V

= 4- I I ~~~~ 
VZ 20 40 50- — - I .1 — — —I - -

10 20 
1Tc~l—1-% i i  _

~-_ _--~F I

I I V 
V

E ~! 
~~~~~ 

1! ________________________ 
_ _ _ _ _ _ _ _ _ _ _ _ _

• $ • - _4 _
~~ I 

~ T

1
~~:~~ 

c~~~~~ 

~ 

_ _ _ _  

_ _ _ _ _ _ _  

Ii.ISII !j

134 - sccs~os
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— V



— ~~-V---V-- ~~~~~~~~~~
-V

~~~~~~~
I- 

~~~~~~~~~~~~~~~~~ 
VJ ~~~~~~~~~~~~~~~~ - _ _ _ _ _ _

,IOUIE St
SINULRTE D ENGiNE FAILUR E

JUN-IN USS L# 74-23115
.1 0503$ CO OCll$ITT SIT TRIM TRIM FUONT

MEION T LSORTISN RLTITI95( SOTSI C51.IIIRTEO CSNOITI Il.ONO LII PCrD StUPORS
(1.51 WI) (RU WV) 15(0 C) (RPM) (IT)
$200 135.5012 1) 5.71ST) $040 22.5 324 11 CUIISIIIG FUINT

NOTES NUI.TENI COIWIOUSATIOW

SOLID SHIRT LONG
LINE DISH 535$

U~OD- 100 
~lII~ 

1 1 I •
~~~~~~~~

i
~~~~

500 - 450 20- — — — 
~~~~~°~‘ 

I —

~~~~~~~~~~: !~E ii’~ 
4 

LT- - -
~~~ 

~~~~~~~~~
-500 - 250 -20 — — +—  

~~~~~~~ .:;::L=: - ~~~~
- I

- - - — _ Vi. _ _ 1  I — I 1 -
~~~~~~~~~ ~ED

1200 200 30 I ______ __________________

12- 1200 30 — _______ 
— V 

• L I —

1000 ~~~2o - — - 
~
- - 

J
,
P.\/j’ 

i
sirEslilP

i t H-i---- -—1
~
! ~ E: 

~~~! E 

_____ 

_________ 

____ 
____

~ 5 ~ 10 ~ 10 —i- ______. _____________ __________________________________

~~ : ~~ ~~ ;~~~~

‘t

~T~ 

~~~~~~~~~~~~~~~~~~~~~~~~
0 —10 ~~~20 ..—20 —

~~ - - 
- _5V.. \ P~ -

K -J V - V I TIM I

— 15 —30 - —30 I I V

30 SO - 76 —______  ___________

4- P.. • V - I S
_ _ _  I ___LTI 

- --

~~~~~~~ 
4~ : i-,, ±~ _ _  

_ _ _

5_ —40 _ 10 I ‘-..~ )r..- i I
-30 -50 -75 1 t—-1-—b-~

---
~—t- 1S ‘ . . i V _ — _ — _ 

I I ~~~~~1 I I
~~~~~ 

—

~~~

—

~

.—— I 
~•*••~~~~~~.__~~~_ 

I - -~

I~
i ~1 

~ 
11:1 ~~~~~~~~~~~~~~~~1!: 1!: ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~

1 3 
~~~~~~~l~0 I~2 44

133 lIMO - IECONDS

I~. - ___ 
_~~~&~~~ ~~~~~~~~~~~~~~ J~~~~~-~~~~~~~~~~-~~~~~~~~~~

- - 
--V - 

- -—-



- -—-_— V -V-
~

-_

~~~~~~~~~~~~~~~~

-— - -- —V.-.- ~~ ~ ~ ~~~~~~~~~~ ——V.----- V— V ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ V~
S
~VrIV V V__ 

~
~~~~~.- V - _V~V VVV _ V~~ V V~ VV~ V

~7I : : : — : : :- t- :- : :- -: : : : : : : : ~~ ~~ ~iii : : ~ :~ : : : :t :1: :
~~~~~~ - - — — — —  _ I _  ~ a J~~~~I_ p~~R!J ~1t!~I j i: t#1 _ _

~ 

• 1
V . — - - - —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _- __ V _ _tI~ ~ 

_ _ -_ . . i~~r.~i 
_ it taI_ ~~

- _ i  r ew. _ cx . _ .  __
V ~~~~~~ 

L N ~~~ .l~~~ A L I U (  I 6~~EO
I — — — 

~ i~I ~ ~~~~~ ~~ t F ~~~ ~ ~ J~ ~ ~~~~~ 
F )~ 

— -V (C)— -- 1 ?
~~

J 
V~

_ -VV. ~~ 
_ _ -V~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I ~

.6 — -
~~ 

— — -I-I ~
( 

~--R B I II ~ 
— I I N )- -

~~~
-

~ F ~~~ 
- - 3-~r6 f—  -

~ !4~- 
— -1 43~ I~~Jr 

•

_ _
~~~~~

r
~~~~~~~

- -T_  - - -N c
~~4 I ~~~F 1Gif4~ 

~ : ~ ~ + ~~ : ~ : =~: : : : : :~: :~ : ~~

‘
:j: :t: :~j 1 : : : : : ~ :

~ — i ~~’~-~— I~ 
— — — — — — —  — — _  —-— — -— .i— —L- ..-. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~ 
. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

= : ~ ~: ~::: : : :~:~~ : : : : ii : : :~ :~: : :: ~ : : i ~:

~ 
~~ *~ E E ~ ~ ~ ~ 

: : : :~: I ~+ E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~~

~~ ~: ~ ~ ~ ~ ~ ~ E~ E 
~ ~ ~ ~ ~ ~~ ~; 

ij : :‘~: 
~~~~~~ ~~ ~~ ~~ ~~~~~~ ~~~~~~

~~~~~~~~~~~~~~~~ fr I 

I I ~~ “

~ 
I 

-V

~ ~ ~ 
Tr 

-

~~~~~ i ‘~1Nh t~ ~tt1’~
t1
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— 

.!~~~
e l  V.V~I ~ ~ ~ I I TI: j J41 L ‘ ~ i~-1- H t t i

sip 
~~~~~~~~~~~~~~~~ ~HJ~I I I 

~~ 

I ~ L 1 4 1 ~ iTh~ ~ij~ H~p
~ ~ I 

‘ 

~ ‘ j 1 I I ~~‘ • I ~
.- -L_i _

~ ~ I LJ4
- 

- 

~~ 
• V ~ L~ ~~~~~~~~ ±--- -

~~~~~~
±-t  .4V~

I 
I [I I 1n  

~ F + h*~~~~~~~~~~~~~~~~~~~mt~~~t ~~~~~~~~~~~~~~~~~~~~~~~

~RLISRRTED RIR$P~Efl (KNOTS)

~~~~ 

I~ ~~~~~~~ ~~ - —V ~

_ 

~~ -VT~ V. - 

—

1.~~~ 4~ ~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~ 
V li ~~~~~~ --- —



I- ~~~~~~~~~~~~~~~ ~~~~~ V~~V~~~• ~~~V__~ V_ VVVVVV _ ~~~~~~~~ 5V~~~r~
5— -‘c—- 

~~~~~~ ~ ~~~~~~~~~~~ 
V—V.--- - - _--—- ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 

V ‘

~~~~~~~~ - V - -

V 0

— —
~~~~~~~~

— — - -
~~~~~~~~

— ,
~~~~

_ V — -

~~~
- - -  —

7. — _ — — —  _ _ +
~~~..i. _ . . _ _ _ _ _ _ _ ~~~. {  1~~L .  ~ - - -r - -

— - 4 - _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,, a I~~~
V
~~~ L L ~~ - - — — — - - 4

~ - - ; — — - - - — ~~~~~a -i . .  ~~~~~~ ~~ 
_ _

~~~~~~~~~~~~~~~~~~~~~

— — 4 t - — ~~~— i ~~~-i~~- — — - - - i  - - s - —  w~1 L ~~~~~~~~~~~ J~~~~~~~~U i’~~~~~.~~~ 1 p
E I I T - .UI I . ] r . -- L i- I~~. : :i ~ ~1~~~~~~J . a

~:• ~~~~~~~~ ~~~.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - i - —  P r I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - i i — -
~-

~d ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

:;6~~~:::L:::: ::::::::: f::: :::: : _ :: ::~~-
~~~

- — 

—~~~1 ip- - — — — — a  - -_ _ _ _
~~~~~~~~

.. 

~V =: ~ ~;:J: :~:::: : :::~ ~ ~ :~~~t : : :~ ::~~: :=: : ::::

~ E ~ E ~ E EF~ ~ ~ E E ~E ~ E E E ~ E ~ ~ E ~ E ~ E E ~ E E E ~ ~ ~ ~ ~ E E~
- —,;411I’- -- - — —

~~~~~~
— -

~~~~~~~
- - — — - -: — — — —

& - ~ 

: ~~ 
~~7 

~

ij 

I 

~ 

‘ 

~~~~~~~~~~~~~~~~~~~ ~~~

-v 

~~ ~ ~ 
j  

~

~: ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

a

- 
I 

-1 1 I ~ ~ I ‘ ~
_ : 

I ~ 

-- L:~ -iz-~ ~~~~~~~~~~~~~~~~~~ ~~ 

-V -V ~ ~ ~ ~ ~ 

a ~ ~~~~~~~ 

~~~~ I~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~

CRLIBRRTtO AIISrEEP (KNOTS)
137

-V -VTL
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

----w
— _ A ~~~~~~~~~~~~~~~~~~~~~~~~ L~ - 

~



—-V V ~ VV
~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~ V ~~~~ ~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~ 50 —-
~~~~~~~~ --:~~~~- ..-— -——~~~ - V

.7. 
f — T _

_
:rV ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- —  - — :- -
~~~ i1T~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- • 

V

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~~~~~~ 
I~~~ 

~~~~~~~~~

4
L ..V L’~R..’* .~ .1 1J~~~ ~ ~ L~ ~~~~~~~~~~~~~~~~~~~~~~~~~

- — 1~~~~ 

IL ~ ~~~ ~ ~ ~~_ -V — -V -V J ~ 
1j S M ~7 .

~ ! ~~ - ~~ _  _ _ 
— ~.I. _ 

- 

~1

V - _ — —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _  .
~~

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~— — — ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- V~ T::~-- .I~~~~~~I 
ii . .

~~~~~ L~~ J ! :  ~~~ E-O  - - -  V - : i .

-
p — - - - — V ~ . V ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

‘ 
—
~i-~

- —
~ ~~~~~~~~~~~~~~~~~-

V. 
— . f 1- L-

~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— — ~~~~~~~~~~~
.
~. :--~~~- — — -- . -. ~~~~.-~~~~~~pf ~~~— - —  -

~ :;~~~~:::: : : : : :~: if~: : : : : :: :: :
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~. - , — — .  
I- —

~~~~~~~~ i~~~
. — — —  —~~~- - - - 1 - - - - --- — k-- -

I~  ~
j

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V 

~~

I _ _ e
~~~~~~~~~~~~

_ : L_ _ _
~~

V_ _
~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V

~~ 
- -

~~~~i~~~~~~~~~
D . - — — —— _ - — - - -

~~~
- a.:

~~~~
- - _ -

- !.1~ - — I - V - - V ~ V
~~f i I~- 

- -- -- --- -.+ 
V _

~~ 
-

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ 

-
~ 

L~~ 

f~ ~ 

-, ~~~ ~
I ~ ~ ~ 

I

~ ~ 

~

V ~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Fh~~ ~ 

H
~ I 

~E ~ 
- U J ~ ~ 1 _ _  : . ~

~ 

a 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~I CALISftRTCD RIRSP(ED (KNOTS)

L - - ~~~~- ~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~- -- :.~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~



__________ - V  ~~~V ~
VV

~ 
VV

~~~
V
~

_
~ V V_V _V V ~~~~~~~~~~ ~ 

~~~~~~~~~~~~~~~~ 
V—.

~~ .—- VV ___.__ V V V . V ~ ~ _VVVVVVVVVV .
~~~~~ V* . V ~ ~ ~ 

._ ~~~~~~~~~~~~~~~~ -V-V _ _ _

~ ‘. V
- I

L : : : : : : : : :: : ~ : ~ ~ : : : : ~ ~ ~ ~ ~ : : : : I : = :~: 
r: 
: : : :V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~- V - - - -~ ~~~-~~~:- -

, —~~~F~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ _ - _ V :.- l  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

~ 
V _ : I ~~ I~ l~~ - - - . f r :~~~~~M - L U E : :;- : . 

~~~~~~~~~V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- I  — 1 — - I  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~ ~r1L I I U_ _  
VV. —~- f — - 1 I  

~~~1t~~~~~r D — O 9 R -- — 3 5 — e~~- - ~- i  S ~ - VV — — i t , -  N f t ~~~~~V~~~~~~~~~~~~H - — - — - - —V ~~~~~~~~~~~ V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I
— - f - - - — —

; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ 

•~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I~~~~~~~~~~~~~~~~~~~~~~~~~~ :~~~

~ ~ E~~E ~ E ~ ~ ~ ~ : ~ ~ ~ E ~ ~ E~ ~ E : ~ E E ~ ~ ~ E E ~ ~ E ~ ‘~t~ ~
~ ~~~ ~ ~ 

~ ~ ~~ ~~~~ ~~~~ ~~~~ ~~ ~~ ~~ ~~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ 

~T

I-li ~~~~~~~~~~~~~~~~~~~~~~~ + I ;: :~ ;:~ :::~~:::::: :~~:::jiI:

~~~~~~~~~~ 
~~~~~ 

~~~J 4 1 4 V 1 I f I I I ~~~I I I ~~~~~L j~~~~~j I  1 I I ~

~ i
~~~~~~~~

-
~~~~- F J  ~~~~~~~~~~~~~~ ~~

r-

V-

E 

~~~~ ~ ~~ ~ ~~~~~

V f -  

~~~~~~~~~~~~~~~~~~~ I ~~

~ ~41
- - 1 ’

~~~t-ff -
~~

t I ~ ~~~~~~ II 
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 1 ~~~~~~~~~~~~ ~~~ ~ ~~~~~~~~~~~~~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~~ ~

~ CRLIMRTED AI~8PEEO (KNOTS)
~ 

- 139 -

~~
.

L - - V -~~~I•  
~~~~~~ ~ ~ 

V IS ~

‘ 

~~~~~ ~~~~ V _ _~ k s.-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~



5.5— V—~—- VIV
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V S - V~ •~~~ - V ~~~~ 
_V_VV ~ SV~ ~ ~V V V S  

_______ 
~~~~~~~~~~~~~~~~~ ~~~~~~~~~ . ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~ ~~~~~

V 
~~~~~~~~~~~~~ ~V’~~~ 

V
.5.

~~ I

VI

r~~~~ 
- 

i r ~~r
j— 1-i - _ 

~
_- - 1-- ~~~ + - V — - —

~~~
- — — — —7

~~~~
— — —

~~~~
-.I

~~~5. +I-

V.a ~~~~~ — ~~~~~~~~ - VI a ~~~~~~~~~~- - ~ IV~ ~~‘j P J~~~ Jj~ P ~~~~ I ~ t~~~ 
_

a 
_ _ 

~~ _ ~~ — I— 
~~~~~~~ ~ 

s~ 7 ~?t S - _
~~~- 

_  —

- - -  - 

~~~~~~~~~~~~~~~~~ 
-

- ,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ m rr, .~~ .i ..

-~~ - - E :G IT _ L~~p~~ i r I  a L I U ~~ ~ ~~EEO . V
1 , 

~~
— — — 1 i I —

~~~~~
— F F ~~~~~

— —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ - — . e ip- - -. - ~N Tt-i L FI~~~-- - - H - - - -  - --1---- VI V- - -V V V V V . . V I l V • 4 ~~~~~~~~~ t~~ - - -  + - -

I
- - - -V -  - - --f--

—. : ~~€ 4~~ VI_
~~~~~~

i_
~~~~~~

4. — t r~ V~~~~~~~~~~

-

~~~~~ 
- t- -V 

~ ~~~~~~ 
-H - - -  -~~i~L

~

-
- _ _

V T  ~ ~~ :i T ~~ I~T I~T ~E ~~t :i: ~ I : ~ : 4 : i~ ~ i ~ ~i :V ~~~~~~~~~~~~~~~~~~~~~ i~
_ 
:~z i ~: :~:L~ ~~i~~~i:~i: i:iI !~ ~ ; ; ; ~ ~ ~ ; ~ ~ ~ 

T~:~t~ ~ ;~ ~ 
T: :~ ± EI E E E

~~~~~
_

~~~~~~
r1*.V - V _ - - V _ _ 1 - V -

~
1_ -

~~
_

-1_ 

V ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~
S
~~~

Ip- 
~~~~~~~~~~~~~~~~~~~~ -

~~~~

-

~~~~~~~~

V- --t-V- --V - i - - - -
~~~

-- - - - -
~

- - -
~

-= -- -t 
~~1o$~ - ~~~~~~~~~~~~~~~~~~ - - -H --t - -----  -

~rI~~4t ~1 1~ i 1t f i l  i1Fit ~~~~~~~ V VV V 1 1rr r~i~- - 

~~~ - f I f - - 5
~ -+ f~~~- V I I I H t V H~ V t 1HH I w j F iI +

~~~~ f [ft V r-Hft~--’ . 

~ ~ ~f ~ H- ~ --H
~-t~-;-I~*:ti ~ rrr ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~nL ~!-r-t4w1-i’ VT n ri~ t*~ n~n ri 1 ~ ‘ m~ ‘ -

~~~~~~~~~~~~~~~~~~~ 

V 

~ 
, 

~ 
j - 

~~ I ~~~
t--

~
--
~~~~

-+- - 
~ ~~~~~~~~~~~~~~ 

I I 1 -t ~~ 
!p 1 ~ ~ I i ~~~ ~ ~ 

I 
~ 

—r

CALIMATED AIKS~EEO (KNOTS)
140

—

IL V 4~~~~
- - -



- VV—-- -  _~~~ VV_ •VV5VV~_ VV-V~-_ - VV- VV 
~-V~

V
~-VV_ 

~ 5V
~

V
~
_V -~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -V 

~ ~~~~ V

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ V V ~ 
V

V.’.

V -S — - — —- — •a~a r - a— -~—r~—— — -
~: 

— —
~ ~

— 
~ ~~~~ 

— ••-:
~ 

-— - — - — — — 
~~ r 

— —
~- •r~ ~r~’ — ~~ ~~~ — ~— ~~~ — V ~~ ~~~ ~~i I ~~~~~~~~~~~~~~~~~~~ ’ -~~~~~~~~~_ 1 1 Jf 1L ~~~; ~~~~~~~~~~ _

I. ~~ ~~ ~~~~ 
.
~~ - I~ !~fl’R il l  _ 

~~ ~ i 0 1 ~~ ~ ~1 L S ... _ ~ t,~ ~~~ . ~~ ;~~~~.

~~~‘- --r ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V 

_ _ _ _
~: ~~~~~~~~~~~~~~~~~~~~~ 

-~~~F - — 4 ~~~- - - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I ( C T  I~~~ 1 l~~~IJl~~ 5 g 0  -

1~~~~~~~~~ I r r r r c~~~~~~~~~~r - —

‘~ ~~~~~~~~~~~~~~~~ — VC~~~ ~~ 
.
~~ I( V.. 

~~ ~~ ~ M 0 - O~ ~ ~~ )~ 
— -

~~~~ 1- — — 3 S ~ — 1.L(— — .( 
~
( 

~~~~ — 
~~~~~~~~~~~

VV — —

— — J .~r~~~- - ~s ~~~~~~~~~~~~~~~ 

; E~* : : ~ ~ : ~ ~ - : : i:
—~~~e:i - 1-

- - - -
~~~~~~~~~~~- - - - - — - ~~~~~

- —- - - — - H} - - 

~~ ~ 
; ;
~ ~ ~ ~ ~ ;~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~

- 
~ ~ ~~~ :: T I

~~~1~~€ rt  - -  V

~

. .
~~ 

--V V-V ~~ -V _  - :1— - - -- - - -: - - — - V
i~:~: :~: :~: : : : : : : : :

~~~ ~ 
- I f l 1 l I  V - V - V

~~~~~~~~~ .
- 

_ _ _  _ _

~~ 
~p 1  —1-.- 

‘~ 
I 

~ ~ ~ ~ 
I ~ ~ ~ ~ -~-V-- VVV ~V_ ~ L-- 1 ---~

--

~~~~~~~~~~~~~~~~ 

i
_~~~~~~~~~ ~ 

L~~~~~~~ 

~Lbt t~ 4b ~ ~ ~
~~~

ip

~~~ 

I ~ ~ -H~ -~IH - 

~
f- ~~-1~i

V LI: .

~ 

[ r:t ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~V ~
—
~

———- I
~

———— - I 
I ~ 

~ ~ ~ 
I

~ 

: ~~~~~~~~~~~~~~ 

V Li~ ~ ~~~~~~~~~~~~~~~~~~~~~~~ ~
•
~~~
‘

~~~~~~t ~CALIMATED AIRSPEED (KNOTS) I S

141

L - ~~~~~~~~~~~~~~~~~~~~~ ~~~
- - ~A ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~~~ . .



:~
:-

~~
-
~ ~—:-~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V.’.

V V ~ 
_ -r V —T_ — . V I~~V ~~~~ V~~~V~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ’-V~~  

_ V _ _ _ 5 _ __ __ _ 
V

— ~~~~~~~ J x I ~ ~~~~~~~~~~~~~~~~~~~~~~~~~ i t f ~~~L~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~— a . . — — —

j~~~ ~~~~~~~~~~~~~~~~ — — ~~~~~~~~— — - - ~~~~ -
- I_ ~~~T L Y t~~~l —

—
~~~~~~

- —  £ _ ;~~~~~~~~~4 I ~r~~( ~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1_ ._ _
~~

_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~ V V V 5~ ~~~~~~~ 

j e  L E D  • .: . 

V 

I F r f r ~~~~~~~~~~c r r  —

~~4~~ -~:
~~~

— 1
~~~

—
V

V~~i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
4_ -

~~~~~~ -~~~~~~V~~~~~~~

V

~~~V - - - - - - - - $ c . L v ~~~? I ~I I ~ --~~~~~~~~
-- —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

V i E~~~~~~~ k _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L ~~ 

=t~ ;~ :~: ::J:::J~ :~. :~ : : 4i ::: ::: :::: ~::::::::~~ ; :::: :: 1: i~: :-L~~ i~ ~: :: ::: ~~::: :::::::: i
a~ ~ - - - _ L_ _- - _

~
_ -~~ -_ _

~
_ _ - - --i- ~~~~~~~~~~ 

~~~~~~~~~~~~~~~~ 

_
— - - i — - _ -

~
- - - — -  

V. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
E~~t~~~: T 1  II~~I~i~ ~ I ii I ii ~~~ 1 1 1

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
: : : ! :t: 1~: Ii

_iIf~j p t~~~
- V F _ ~~~~~~~~~~ _

fVT~~ 
I r L~1c~ ~~~~~~~~~~

~~~~ ~ 
- -

~~~~~~~ T 
~~ 

~H+ -~1H--~±~ ~c:f~~:H:~
~~~~~~~~~

4 - ~t ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~CRL I~RRTED RII~SPiED (KNOTS)
142

~~~~~~~~ 10
. V( :~ ~~. ~‘

. 
~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V—V -V 
~

V

L~ i ----.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-V



~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - V 
~~~~~~~~~~ - V 

~:-~ _ ~~ .- —~iui~

‘I

~.5 
I ~~~~~~~~~~~~~~~~ 

- 

~
-V
~a E E E E V E E E E ~: E E E

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~4- 4w~~~z~~ -V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I~T~~i±::~~~i~- -tl- - I 00- I$7 - I V~ ~~~ 

‘ 

~~~ ~~T ~ ~Zt~T ~~ 5~ø ~ ~ t OD!JSt ~~t$
V- V V~

_ _ i: ~~~:- i~8 ~
-
~Jt U .~ D~~~~ RTh - — - -

~~~~
-<1Q- ~

i_: 3* ~ -~~!4 -- -- - -( OØ~~T~~~69- —
~~~~~~_ _ . C

~*.~~
L — — — M 1 ~ *L ~V L - F * ~I4 — ---4-- —~---- — — - —

t

~~ 
I~~~~?~~~~~~~ ~~~~~~~

- -

~~~~~~~ ~~ ~ ~
L ~~

;
~t’ ~~~~~~~~~~~~ ~

- 

~~ ~~

- 

~~ ~~ ~~ ~ ~~

V ~ ~:T ~E ~ F~E ~~~;-

I = ~ ~ :~: : : ~ ~ : : ~ ~ i I~~~i : ~ :~ ~ z ~ ~ ~: i ~ ~ S

~~~ ~~ ~~ ~~~~~ ~~~~ ~ ~ ~ ~ ~~ ~~ ~ * ~ ~ ~ E ~ ~ ~ ~ ~~~ ~ ~ E ~- 
~

- 
~ ~ E * ~ i, -

~~~~~~~~~~~~~~~~~~~~ -
— - V - V  

~~~~~~~~~~~~

- * - j - - - - -

~~~

V- 1- - - -V  - - - - -- -- -
~~~~

- - -  

~~~~
6

~~~~
- 1- - -- -t -.t-

I E ~~~~~~~~~~~~ ~~ ~ ~E E -

~~ ~ E ~ ~ ~ ~~~ ~ ~ ~~ ~ — 4.. ~ ~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ [ ±

‘
“

V - V -
~~~~

---h- - -
~~
- -r- -I - - - - -- - -i  

~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~~~tT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ f~~~~

1 - V

~~~c~29- -
~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

~~~~~~~~~ 

_ _
CALISRATED AIRSPEED (KNOt S)

143

V - V . - •V~ V ~~~~~~~~~~ - -  —V - — - ~ ~~~~~~~~ - - I V 
• - 

- - V . -~~- .~

I I -~ ~-
~~

- ~~~~~ ~ i.1II1I 4



V-V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- _ w_ ’_
~~~~~~~~~

__
V~~~~

__  --V - —V 
~~ 

~~ ~1~

V.,.

Figure 70
Vibration Characteristics
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Figure 79
Vibration Characteristics
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APPENDIX F. EQUIPMENT PERFORMANCE
V
- I 

REPORT 
V

1~~ Ie ~,.V SQUIPUONT ~~~ POM4AsCI ueoot L22 August 1977
- (A v3cc.~ P.4 ~p .43I IV~~~~ I.I DAVIE—TA V -i
TO: co NA~o~

p P00M Comaander
IV STIM$ COMMAND US Army Aviat ion Engineering Flight ActyV p~~p~~~p.p ATTN: DAVTE-TA

I~ 5.0US$. Nissoumi ~~~~~ Edwards AFB, CA 93523
I III NIiMSIN I. •NP~ (C I IIIiMSIM 5 u I ?  YITI. 5

77-09-01 77-09 HULTEWS
$ICT SCN A . MA SOS SlIM DATA

• JIll—PM I’ “~~‘~~‘~~~~° 74-22338
• I5IAI~?I?I 1 ea . MANUPACTU IV4. Bell HelicOpter Textron

~$SCTSOIl S PA ST DATA
• NOMINCI.* ?IJNI ’OU*CPIPTION I. MIII

Ground Handling Wheel Assembly (212) ___________________________________________
N P N  P AN ?  NO II. .S&NUPAflUaSØ

Bel l Helicopter Textron
,
~ OU& N?I? ISV MIS? ASSIMILY
1 ea.
___________________ $ICTSOM C .  II$ CSDIM T DATA
IS. OS5I~~~ AO DI~~~IM S I5 . Y ( 5 T  U N V I M O N M E N t  I~~. INCIDENT C5.115 S? A C T S MM T UMI N

•. OPISA TION )ry, level , hangar S. OUPICIENCI NIPS.*CSO

~ AI ?ENAIICE floor (concrete) I. •MO*YCOMIIIS 5*145150 
V

JH— l 8750 lbs. ~. ~~~~~~ IMINOVIMIN? 
— 

ADJ USTSO

___________________ 
d. OTN(N 

— _____________________

— •~~~~ VED —

IS O A I C .IVONOUA OP INCIOIN? 19 AUG 77 0545 hrs.
$ICTSOH 0 . *MCSDIHT DUCISPTSOIS

IS O• $C M I 5 I INCIOCII T P51 5.5 .?  (O.II.’ III.. I4JS..l. 15V4. 5,5 5,W .VE t• ,..l.. .Il,.Il.. )
In preparation for flight , ground handling wheels were being pumped up to move
aircraft outside of hangar. The UH-IH being moved was Configured for MULTEWS and was
at a gross wei ght of 8750 lbs . After raising the ri ght airc raft skid approximately one
inch, the unit failed in two places dropping the airc raft back to the ground. The 212
handling wheels are raised by hydraulic pressure on two separate rame that in turn
move the main load bearing member down. The inboard ram failed at the point where it
leaves the hydraulic pump - a threaded collar also failed at this point. The secondV fail point was where the ram attaches to the main load bearing member. The ran is
attached by a hollow bol t with integral grease ni pple. The bolt was sheared in two V
places leaving a plug of bolt material in the main load bearing meter attach point.
The 212 handling wheels were being used due to restricted antenna clearance on the
MIJITEWS configuration and due to the high gross wsights -:

S OUPUC tIll MA YINI&A VIII? I
~~~~.. . ._

C!

1002 IdI,5... • l i  A.p U MIl Vs ...d.
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