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ABSTRACT

This report presents results of tests conducted with the Mark 7
Mod 3 arresting gear to determine aircraft compatibility and evalu-
ate arrestinge-gear performance. Instrumented A-3A, A-4B, F-4A, and
F-8D aircraft were utilized in the test program. Test data was ob-
tained for use in the preparation of aircraft recovery bulletins for
the USS JOHN F, KENNEDY (CVA67) and to insure compatibility of current
fleet aircraft with the Mark 7 Mod 3 arresting gear.

Testing was conducted with three basic arresting~gear configura~
ations/operating modes: (1) arresting gear with sheave dampers, using
actual weight settings; (2) arresting gear without sheave dampers,
using actual weight settings; and (3) arresting gear with sheave
danpers, using single weight settings.

Compatibility with A«3A and A-4B aircraft and qualified compatie
bility with F=4A and F-8D aircraft has been established.
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I INTRODUCTION

A. The Naval Air Test Facility (Ship Installations) (NATF(SI))
was authorized by references (a) and (b) to conduct tests with the
Mark 7 Mod 3 arresting gear to determine aircraft compatibility and
evaluate arresting-gear performance. Aircraft testing commenced on
7 June 1967, and concluded on 24 June 1968. Instrumented A-3A, A-4B,
F-4A, and F-8D alrcraft were used for a total of 244 arrestments.

B. The purpose of the test program was to obtain arresting-gear
performance data required to prepare gircraft fecovery hulletins, and
to insure compatibility of current fleet aircraft with:the Mark 7 Mod 3
arresting gear.
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II TEST EQUIPMENT AND PROCEDURES

gear at
as follows:

A, Arresting-Gear Configurations: The Mark 7 Mod 3 arresting
ﬁKTFTgfygwas utilized for all test events, and was configured

1. Reeving: 1-3/8-inch-diameter regular Lang-lay purchase

cable, NAEC PN A-92791-27, with an 18:1 reeve ratio

2. Deck span: 120 feet with crossdeck pendant, PN 507306-110-0

3. Cam: K-31

4. Weight-selector dial: NAEC PN 316152-1
5. 28=-inch-diameter fairlead sheave

6. Cam-chain initial tension: 400 pounds
7. Accumulator initial pressure: 400 psi

8. Cam torque: 90 T 20 foot-pounds

9. Port and starboard sheave dampers, configured as follows:

a. Control-flow orifice, damper end: -3 inches in

diameter

b. Return-flow flapper orifice, damper end: 3/8 inch in

diameter

¢. Return-flow flapper orifice, accelerator end: 1/2

inch in diameter

d. Damper accumulator initial pressure:

750 psi

e. Accelerator accumulator initial pressure: 20 psi

f. Fluid levels in the damper and the accelerator

accumulator: 2 inches

10. Port and starboard anchor dampers were configured as follows:

a. Control-flow orifice, operating end:

Inner reeve, 2 inches
in diameter
Outer reeve, 7/8 inch
in diameter
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b. Return-flow flapper orifice, operating end: 1/2 inch
in diameter '

c. Buffer control flow orifice: 5/8 inch in diameter

d. Damper piston rod, operating end (steel): 3-7/8 inches
in diameter

e. Operating piston, PN 410295-1
B. Alrcraft Configurations: Aircraft external stores configura-

tions were as indicated on the tabulated data sheets, Appendix B, and
are summarized as follows:

Alxcraft Configuration
A=3A Clean
A-4B 300-gallon centerline and

two 300-gallon wing tanks

F=4A (1) clean
(2) two 370-gallon wing tanks
(3) 600-gallon centerline and two
370-gallon wing tanks

F=-8D Clean

C. Test Operating Modes

1. Aircraft tests were programmed to provide aircraft recovery-
bulletin data for three basic Mark 7 Mod 3 arresting-gear configurations/
operating modes:

a. Arresting gear wicth sheave dampers
b. Arresting gear without sheave dampers

c. Arresting geer with sheave dampers, using a single
weight setting

2. The following arresting~gcar weight settings were utilized
during the single-weight-setting tests:

Weight
Setting

Alrcraft (Lb)
A-3A 50,000
A-4B 14,500
E-4A 38,000
F-8D 25,000
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3. Alrcraft tests were conducted over the minimum to
maximum shipboard arrested-landing-weight ranges of each aircraft .
for both ON-CENTER and 20-foot OFF-CENTER engaging positions. '

D. Power Programming: The following power programming was used
in an effort to insure that aircraft power was at military rated thrust
(MRT) at wire pickup. By simulating the most stringent aircraft power
conditions normally encountered during fleet recovery operations, this
test procedure produces the maximum a2rresting-hook axial loads which
normally occur.

1. Fly-in arrestments: Advance power to MRT as the aircraft
touches down.

2. Roll-in and taxi-in arrestments: Advance power early
enough in the approach to ensure that the engine(s) are at MRT at wire
pickup.

3. Upon completion of landing roll out, reduce power to IDLE.
Allow the aircraft to roll aft until the arresting-hook point clears the
deck pendant.

E. Frequency Resgonse- Data presented in this report is displayed
at the following flat frequency resporses:

Flat
Frequency
Parameter Response ' (Hz) ‘

Arresting-hook axial load 60
Aircraft longitudinal deceleration 20
Arresting-gear cable tensions

A~3 (Tabulated data - Appendix B) 60

A-3 (Performance comparison - Figures 60, 160 and 330

21 through 23)

A-4, F-4, and F-8 (Tabulated data - 330

Appendix B)

A-4, F-4, and F-8 (Performance comparison =~ 60 and 330
Figures 24 through 29)

Arresting-gear cylinder pressure 600

Alrcraft engine RPM , 5
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III TEST RESULIS AND DISCUSSION

A. Test Datg: Values of aircraft arresting-hook axial loads,
aircraft longitudinal decelerations, arresting-gear cable tensions,
and arresting-gear engine-cylinder pressures were obtained by reducing
data on a digital computer,

1. Plots of the peak aircraft and arresting-gear performance
parameters listed above versus engaging speed are presented in Figures 1
through 16.

2. Performance parameters listed above have been plotted
against time and stroke for representative events and are presented in
Appendix A.

3. Tabulated data for each test event is presented in Appendix

B. Test Results

1. The maximum allowable aircraft engaging tneed for each air-
craft and arresting-gear parameter for both ON-CENTER and 20-foot OFF-
CENTER arrestments are listed in Table I. These limits are based on
the speed required to obtain the maximum allowable values for the pa=-
rameters listed and have been obtained either directly or extrapolated
from the test data presented in Figures 1 through 16. Mark 7 Mod 3
arresting-gear performance is satisfactory within these limits.
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TABLE 1 ‘
Maximum Engaging Speed (Knots) |
ON=-CENTER/20-Foot OFF-CENTER
Alrcraft Arresting- Arresting- Engine~
Welght Range Gear Hook Axial Long. Cable (Cylinder
Type _(1,000 Lb) Config/Mode* Load Decel Tension Pressure
A-3A 48.0 - 50.0 WSD 137/133 153/149 130/118 132/128
W/0 SD 137/133 153/149 130/118 132/128
40.0 - 42.0 WSD 156/146 158/153  145/130 145/137
SWS-WSD 150/145 151/146  141/133 141/138
w/0 SD 151/143 152/146  142/130 142/136
A-4B 13.5 - 14.5 WSD 138/133 145/140 160/157 170+/170+
W/0 SD 124/134 131/135 143/138 170+/170+
11.5 - 12.5 WSD 142/137 142/135 158/162 170+/170+
SWS<WSD 140/135 140/133  169/165 170+/170+
W/0 SD 124/134 123/134  147/138 170+/170+
F=4A 31.0 - 33.0 WSD 133/129 145/140 151/140 152/149
SWS-WSD 131/126 133/128 155/147 153/149
w/0 SD 130/125 130/125 139/130 149/146
F-8D 20.0 - 22.0 WSD 156/159 160/163  163/168 170+/170+ . ‘

SWS-WSD 163/161 167/165 170/167 170+/170+
w/0 SD 150/148 155/153  140/134 170+/170+

% WSD = with sheave dampers; W/O SD = without sheave dampers; SWS-WSD =
single weight setting, with sheave dampers.

2. Table I shows that aircraft maximum allowable engaging speeds,
based on any one of the four parameters evaluated, are usually lower for
20-foot OFF-CENTER arrestments than those for ON-CENTER arrestments. For
heavyweight A-3A (48,000 to 50,000 pounds) aircraft arrestments 20 feet
OFF-CENTER, arresting-gear cable tension is the critical parameter (96,000~
pound tension limit) and it imposes a 10-knot reduction in engaging speed
as determined by the next most critical parameter, arresting-gear engine-
cylinder pressure (10,000-psi limit). Extrapolation of A-3A/Mark 7 Mod 3
purchase-cable tension data indicates that this 10-knot loss in engaging
speed could be regained if the cable-tension limit were extended to 110,000 e
pounds for 20-foot OFF~CENTER arrestments.

a. A review of references (¢), (d), and (e), Statistical -
Presentations of landing Parameters, indicates that shipboard landings of
various type aircraft 20 feet OFF~CENTER constitutes a rarc event. Consid-
eration of the functional relationships among engaging speeds, cable tensions,
and OFF-CENTER distances along with the probabilities of landing at various
OFF-CENTER distances, the cable-tension safety factor, and cable fatigue life
could provide aircraft recovery-bulletin cable=-tension limits close to the
ON-CENTER limits of Table I. |

6
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3. When the arresting gear was configured without sheave
dampers, higher aircraft and arresting-gear loads were recorded during
arrestments of all aircraft tested except the A-3. Loads recorded dur=-
ing arrestments of the heavyweight (48,000 to 50,000 pounds) A-3 air-
craft were identical to those obtained when the gear was configured
with sheave dampers.

[§

} 4. Review of single-weight-setting and actual weight setting
test data indicates that the present Mark 7 Mod 3 arresting-gear weight
setting dial is not well matched to all aircraft types tested. It is
reasoned that an optimum arresting-gear weight setting dial should con=-
sistently provide somewhat lower recovery loads (higher allowable en-
gaging speeds) for actual weight settings than for single-weight settings.
For the F-8 aircraft the opposite is generally true, that is, for ON-
CENTER tests the maximum allowable engaging speed, based on either hook
load or cable tension (Table I), is seven knots lower for actual than for
single-weight settings. A further indication of an arresting-gear weight
dial mismatch to individual aircraft types is evidenced by the arresting-
gear pressure/stroke histories of Appendix A. Comparison of single and
actual weight setting pressure/stroke histories for each aircraft type
tested shows the following:

a, F=8 Aircraft: The cylinder pressure peaks toward the
end of the stroke (underset condition) when using actual aircraft weight
setting, but is approximately constant (on-setting condition) for the
single weight setting,

b. F=4 Aircraft: The cylinder pressure peaks toward the
end of the stroke (underset condition) when using the actual weight
setting, and shows a slight peaking in the beginning of the stroke (slight
overset condition) for the single weight setting.

¢. A-3 Aircraft: For lightweight (41,000 pounds) aircraft
arrestments, the cylinder pressure peaks toward the end of the arrestment
(slight underset condition) when using the actual weight setting, and
peaks in the beginning of the stroke (overset condition) for the single
weight setting., For heavyweight (50,000 pounds) aircraft arrestments
the cylinder pressure is. fairly uniform from pressure buildup to pressure
drop-off (on-setting condition).

d. A-4 Aircraft: For lightweight (12,000 pounds) aircraft
arrestments the cylinder pressure tends to peak just after pressure build-
up (very slight overset) for both single weight setting and actual weight
setting, and for heavyweight (14,000 pounds) aircraft arrestments cylinder
pressure is uniform (on-setting condition) from pressure buildup to drop-
off.

5. The demonstrated arresting-gear capacity of 44.2 million foot-
pounds based on a 10,000~psi limiting engine-cylinder pressure, or 43.0
million foot-pounds based on a 96,000-pound limiting cable-tension load,
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is less than the design goal of 47.5 million foot-pounds. Some
improvement in performance could be obtained by the development of
a new cam with an increaced pressure rise rate to allow more air-
craft energy to be absorbed earlier in the stroke. The present
K=31 cam is less than optimum; however, it is acceptable for initial
use with the Mark 7 Mod 3 in the fleet.

C. Aircraft Performance

1. The F-8 aircraft arresting hook became disengaged from
the crossdeck pendant during high-speed (approximately 140 knots)
OFF-CENTER arrestments into the Mark 7 Mod 3 arresting gear configured
without sheave dampers (events 23099, 23100, 23101, 23108, and 23109).
Review of highe-speed camera coverage for each event revealed that the
crossdeck pendant was seated in the hook-point throat just prior to
pendant shedding. (See Figure 17, view A,) It appears that the trans~
verse wave (kink wave) reflected from the closest deck sheave twisted
the hook shank 30 to 40 degrees, causing the crossdeck pendant to shed
from the hook point (sece Figure 17, views B and C). Figure 18 is a
sample time history showing the oscillations in arresting-hook, longi=
tudinal-deceleration, and cable-tension loads that occur when the hook
twists and sheds the pendant. During event 23109, the arresting=-hook
up=-latch mechanism bumper pad and overtravel stop were damaged when the i
hook impacted the fuselage while twisted approximately 40 degrees (see
Figure 17, view C); view D of Figure 17 shows the broken bumper pad that
damaged the tail section of the aircraft during the following event,
Additional arrestments (events 23250 through 23265) were conducted into
the arresting gear configured with sheave dampers, using both actual
and single weight settings, to determine the extent of this problenm,

No premature pendant shedding occurred. Only two low-speed arrestments
(110 and 123 knots) were conducted into the Mark 7 Mod 3 arresting gear

in this configuration. These arrestments in conjunction with Mark 7

Mod 2 arresting=gear experience indicate that premature pendant shedding
probably will not occur below an engaging speed of about 120 knots.
Through film analysis, the problem is considered peculiar to high=speed
OFF=CENTER arrestments of the F=8 aircraft into the Mark 7 Mod 3 arresting
gear configured without sheave dampers.

2. The F8D aircraft arresting hook also became disengaged from
the crossdeck pendant during event 21778==the arresting gear was configured
with sheave dampers. Film coverage was not available for this event; howe
ever, analysis of the data trace indicates that pendant shedding probably
occurred as a result of the aircraft porpoising at wire pickup, causing
the pendant to be picked up by only the tip of the arresting-hook point.

3. The F-8D nose-gear steering stud, PN 548527-1, failed during
one 20-foot-to=-port arrestment (event 22079). This failure is not attrie
buted to Mark 7 Mod 3 arresting-gear performance. o

4. An excessive number of A-3 aircraft arresting-hook bumpers,
PN 4545527-501, required replacement during 20=-foot OFF~CENTER arrest-
ments. Investigation of this problem revealed that the clearance between
the arresting=hook-shank metal bumper, PN 3545538, and arresting=hooke !
well bumper was out of the specified tolerance.

8
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5. A series of F-4A aircraft fly-in arrestments, Appendix C,
were conducted to determine the incidence of aircraft stabilator/cross-
deck pendant contact. Approaches were flown in accordance with NATOPS
procedures and utilizes a Fresnel Lens Optical Landing System set for a
three-deﬁree glide slope. Six arrestments were programmed with the ar-
resting-hook touchdown point 60 feet before the crossdeck pendant and
five arrestments with the touchdown point ten feet before the cross-
deck pendant. The landing procedure consisted of the power programming
listed in paragraph II D, and positioning the stick full aft at touch-
down. During three of the five arrestments programmed for a ten-foot
touchdown point, the crossdeck pendant struck the stabilator leading

ed%e and inflicted minor damage. Similar contact with slotted sta-
bilators of later-model F-4 alrcraft would probably have inflicted

damage requiring replacement. Analysis of motion-picture coverage
indicates that stabilator/pendant contact is associated with high air-
craft pitch attitude at wire pickup. A rapidly moving transverse wave
in the deck pendant induced at wire pickup, travels along the pendant,
rises above and strikes the stabilator leading edge which, because of
aircraft attitude, is still in close proximity to the deck. Figures 19
and 20 compare an arrestment with stabilator/pendant contact to one
without stabilator/pendant contact and illustrate the significance of
aircraft attitude.

6. All aircraft tested exhibited acceptable tracking during the
runout for both ON-CENTER and 20-foot OFF-CENTER arrestments. For 20-foot
port and starboard OFF-CENTER arrestments, aircraft generally track slight:
in towards the centerline with a final stopped position of approximately

15 to 17 feet OFF-CENTER.

D. Frequency-Response Characteristics of Cable Tensions

1. Analysis of Mark 7 Mod 3 arresting-gear purchase-cable
tensions recorded during A-3A aircraft arrestments revealed that with
data obtained at the standard flat-frequency response of 330 cycles
per second (Hz), an extraneous high-frequency signal greater than
600 Hz occurs in the cable-tension instrumentation (three-sheave
tensiometers). This high-frequency signal is confined locally to the
three-sheave-tensiometer instrumentation and is not evident in other
data parameters. The signal is attributed to the interaction of the
cable wrap-around angle with the three-sheave-tensiometer sheave and
the external pattern of the cable weave. The extraneous high-frequency
signal becomes significantly evident only for high-speed/high-energy ar-
restments of the §-3A aircraft,

2. The presence of an extraneous higher frequency signal in
the cable-tension data is evidenced by the obscuration of the cable-
tension trace (Figure 21). One serious effect of this signal is the
apparent amplification of maximum cable-tension values. For manual data
reduction of a cable~tension trace of a highespeed A-3 aircraft test
event, the data must be '"faired'" (an average line drawn between the
maximum and minimum values of the high-frequency oscillation) in order to
eliminate the amplifying effects of the spurious higher frequency signal.
For a similar data reduction conducted on a digital computer, the cable-
tension values obtained-are the maximum recorded values scanned by the
computer and are always higher than those obtained by manual fairing.
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For example, maximum cable tensions displayed by the computer for
standard 330 Hz data are 3,000 to 5,000 pounds higher than those
determined by manually fairing 330 Hz data. This cable-tension
difference is equivalent to a loss of approximately 3 knots in
maximum allowable engaging speed based on cable tension.

A 3. In an attempt to analyze the amplifying eifects of the
extraneous signal on computer-reduced cable tensions, three separate
computer data reductions were conducted for the same high-speed A-3A

test event (No. 21650) by filtering the basic 330 Hz data to 160 Hz and
60 Hz (Pigures 21, 22, and 23). Analysis of this data indicates that
filtering to 60 Hz eliminates the amplifying effects of the high-frequency
signal without significant alteration of the real cable tensions. The
maximum values of the 60 Hz cable-tension data are in close agreement
with those obtained by manual fairing of 330 Hz data and are considered
appropriate for use in establishing operational performance limits. Also,
the phase shift accompanying data filtering is negligible for 60 Hz data
and should have no significant effect on time correlation with other

data parameters.

4, Because of the above phenomena, all cable-tension values
published in this report for A-3A aircraft test events are for a flat
frequency response of 60 Hz,

5. Comparicon of cable-tension data for A-4, P-4, and F-8
aircraft displayed at a flat frequency response of 60 Hz with that
displayed at a response of 330 Hz shows that the maximum peak values
differ by up to four percent (Figures 24 to 29). This range is
considered to be less than the overall accuracy of the data recording/
display system., Utilization of a 60 Hz flat frequency response eliminates
most of the extraneous signals (noise) from the data, which permits
easier and more consistent analysis.

10
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IV CONCLUSIONS

1. The Mark 7 Mod 3 arresting system is considered satisfactory
for service use within the limits outlined by Table I. (Section III,
para Bl)

2., The A-3A and A-~4B aircraft are compatible with the Mark 7 Mod 3
arresting gear within the engaging-speed limits outlined by Table I.
(section III, para Bl and C6)

3. The F=8D aircraft is compatible with the Mark 7 Mod 3 ar-
resting gear configured with sheave dampers within the engaging-speed
limits outlined by Table I, but is not compatible with the Mark 7 Mod 3
arresting gear configured without sheave dampers at speeds in excess of
120 knots. (Section II, para Bl, Cl, and C6)

4. The F-4A aircraft’ is compatible with the Mark 7 Mod 3 arresting
gear within the engaging-speed limits outlined by Table I except that
minor aircraft stabilator damage can be expected. This damage may be
more severe for F=4B/J aircraft equipped with slotted stabilators.
(Section III, para Bl and C5)

5. Generally, maximum allowable aircraft engaging speeds for 20-
foot OFF=-CENTER arrestments are lower than those for ON-CENTER ar-
restments. (Section III, para B2)

6. Alrcraft 20-foot OFF-CENTER engaging-speed reductions based on
cable tensions can be alleviated, by increasing arresting-gear purchase-
cable-tension limit from 96,000 to 110,000 pounds for OFF-CENTER recovery
operations in conjunction with consideration of the expected frequency
of 20-foot OFF-CENTER arrestments. (Section III, para B2)

7. A new arresting-gear weight setting dial is required for improved
aircraft recovery performance. (Section III, para B4)

8. Some improvement in performance could be obtained by the development
of a new control-valve cam profile. (Section III, para B5)

9, Use of 60 Hz flat frequency response for all aircraft/arresting-
gear cable-tension data is preferable to the use of 330 Hz flat frequency
response data because it eliminates most spurious signals (noise) and
facilitates more consistent data analysis. (Section III, para D)
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V RECOMMENDATIONS

1. Test data provided herein, along with aircraft data to be
obtained from the CVA67, should be used for the preparation of aircraft
recovery bulletins for the Mark 7 Mod 3 arresting gear.

2. The F=-8 aircraft should be restricted from recovery operations
when the Mark 7 Mod 3 arresting gear is configured without operating
sheave dampers at speeds in excess of 120 knots.

3. Aircraft-recovery-bulletin cable~tension parameter limits
should be less stringent for 20-foot OFF-CENTER operations because of
the rare occurrence of an operational 20-foot OFF-CENTER arrestment.
A progressive increase in cable-tension limits from 96,000 pounds for
ON=CENTER to 110,000 pounds for 20-foot OFF-CENTER is recommended.

4. Provide a new arresting-gear weight setting dial with proper
calibration.

5. Continue development of a new control-valve cam profile.
6. Adopt the use of a 60=-cycle=-per-second flat frequency response

for cable-tension data for all future aircraft/arresting-gear test
programs.
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APPENDIX A - TIME HISTORIES OF HIGH-ENERGY, ON-CENTER ARRESTMENTS

Figure
No.

Al
A2

Al
A4
A5

Ab
A7
A8
A9
AlO

All
Al2
Al3

Al4
Al5

Title Page

Aircraft and Arresting-Gear Parameters versus Time and
Engine Ram Stroke

48,700- to 50,000-Pound A-3A Aircraft; Arresting Gear
Configured:

with sheave Dampersl...l...’.l.'.'..l..l.'...'...’..I. A-2
Without Sheave DamperS..cceceescocscrsccccscccsonsscosa A-4
40,600- to 42,000-Pound A-3A Aircraft; Arresting Gear
Confijured:

Without Sheave DampPerS...ccccsecescvcsseocessascsosssoee A-6

liith Sheave Dampers, Using a Single Weight Setting.... A-8
With Sheave Dampers....ecee:.sssesuvevsssssssconssesees A=10

12,000- to 14,400-Pound A-4B Aircraft; Arresting Gear
Configured:

With Sheave Dampers....ccceccescvessscscrescssnsoseses A=1l2
With Sheave Dampers..ceccevvoceesvossesccessccacccsosss A=l4
Without Sheave DampPerS..cocccecece-cvososesseccvscsrse A-16
Without Sheave Dampers......ccecevveeecaccesvecceseves A=-18
With Sheave Dampers, Using a Single Weight Setting.... A-20

30,800- to 32,800-Pound F-4A Aircraft; Arresting Gear
Configured:

With Sheave Dampers....--.....-.-..---.....-.....u... A-22
Without Sheave DampPerS..cccvevcesascsoscvesvscnssscnss A-24
With Sheave Dampers, Using a Single Weirht Setting... A-26

21,000~ to 22,000-Pound F-8D Aircraft; Arresting Gear
Configured:

With Sheave Dampersl...Q.ll...0......‘........'.’I..Ol A-28
With Sheave Dampers, Using a Single Weight Setting.... A-30



b et
-ttt

H r
il -
- -
s =
t
et T ¥
r 1
s 1
1 o T |
1 1 m
1 I m
o 1 T smmmal u 1
v 1 ywa p) I i I
¥ T T 1 I
b i b - & L il L
=4 HH 1 HHTH
1 rn Ty 1 = sampre u
T T el 1 . m T
s + 4 aaas saeed
} L L - = =
spns gpaaginnas Sanud sy 08 regmashsen sugassntsy 4us
e = o o 8 HEEE B
5484 SRaBS 58S 1 . b asa!
i o 1 B et I e
=n EN b . - N rfarmmsarrerd e
! = e el i T it :
1 - Tt = "!i’""‘."_ b BT L
| _;"'E' E Anr ‘-‘:"T.- 0 o 1 -,
rau ra. rani -1 I e
o “F T 3 1 et 5 o
- - - =kl o 1 g e
1 sdadecaasingand i enj ez anbenshes) 25 ribe meman saa sl ¥
M B i pdan g b "
g8 a g anin e s 1 e e
1 o B T
1 pat ravd 1
- - —e
: HEHa biaa buadtvel
&: X i . M .
i
.y i | =nessiem s o1
X ¥ 4 X
' o0 g |
B 1 |
: I |
¥ I T
I e ITT
t t waa 1
! I 1 Tt * $ o
H 4 THIT 11
pu 1. o il B 1
s 1
451 ! wys ;
b  ma
It my 1
e P i -
1 agmyr 1
ban
HhERa 1
RIS :
1 ¥
T T
== 1] !
.
X T -
1 1 !
1
1 1
* e a
1] 1
T $ =
e :
! I
! - sar &
: ruas 1
I Rgn=aad
. I
: t 1
pm e a 2
= 1 ¥
= =

Sra 3383 LI I
PEE N AT RS AE RS EEL R i SENES =¥ 54 Pl el R I o iy SR e o
S5 e T g e SR ST L T et . "'"'["" B
S Ssitans b osdrpess fesas
2se e
2as 51
=i e
'rl ;. .+
i
E 1
: i T i3
by s +r sebbied gt . ot ms
(=] =] =] (=1 L= | (=] (=]
o~ b= s ] £ L 3 il ol = ] =] Wy s ~
. — vl =
' 1g1S B
(sannod 000°t) avol == , P [ -
TVIXV JOCH-ONILSTNNY (SONNDd 000 1) NOISNAL TTEVD




NATF-EN-1100

8

PSR L SR B s SR
s iaesinn
I - .
4 11 =
s y
. b S hee ey o
- = = 5 1 = Empmg,
*
B e
H 1"_1
H o
4 1
¢ 1
T T Ta]
1
P~
+ 1 p
. -
1 1
¢ '
k L 1
H 1 T
1 1 %
us ‘" 1
ke dr - —
sabass ranen swmsssessuange snans
T o
vdeeige e o
++-H+ s . |5
e = -
japes - HHE o
—rTr : : un=
i EEEE [Tt Pt 1OF
1 b | L
b -
et
- L
+
¥
T gl
0~
—
~,
)
= 2 u
T : &) a)
I % = =
= =}
S ~
g £
=
153
B
=
St
=
Hoi o g
¢ iyias svees n o
! = oy o
= I RT
g o bl el r——
[EER I ",
LT v
3 & 11 Nl )
* * - it ~ &
: i t R iR T 5
+ . 3 g
I
I - =]
v - -
T it 1
+ $
* + $
-
T
-
i e ."_;...'.{..
| !
1 i

- -4

R ———

4 l-

| B . L T m i

] W W (=] Wy o

? o~ [= e sl (o | =
- -

SO ' '9) (1sd 000°1)
A 20) NOTIVNATdO3d TINS5 TEd WAANTITIAD-ANTONA

-3

AN

—————e ———



- P —— T aim Jao L T I . = ol y T % L -
1 1] -4 4 54 o T
T T BN 1
1 e 4
- r
3
- It
T
: 1
T u: 1 T
- - -
: : : sgesas,: ianes
o i i = I 2
-+ I i 1
. ot : It
' T 1 T
* * t 1
t + Tt it 1 T
+ | t : 4 vs 1 I X
P - - H . iy X T T - .
B J B e =i = : - = et +
gl . : FU et 0 A Btind £l o i B '
e —g 2 o 51 B bl B s B i . b T ' b i O I -
" T o " i o i 3 e 8
h 1° 1 4 1 b 4 - -
- - - = v + : ==
2 mmna T 1 et ! e seenl
= i : . et e e e 3 s
: 1 Pt . A a2 - ;:i'{ : ++
1 i 0 3 o i g m -
= SRR e soassis e
- - —e s - . -
- 1 i T 1T
- it ~ -
£ 1 $ ‘v EEE T - !
> T o -— -
ma .5 s e =
i 1 4 o -5 an i
T 1 " v o
' ' . v - o
% T 1T 3 1 2 1
1T t - T 1 : X
* 111
o - " i > 1 &
- * ’ = 4 ' 1t
1 T T ' &
: 1 T 1 1 s
1 1 t T T r
: 11 1 T T X
5 . v sgwer ey + + . 4
i v
s e mama
T 1 |
a- : - 4 TR FREEE & - - = {
. s ‘i: e 1...4.....1..:#‘ H
—— | I ‘e s LLTE 4
i - =4 + rfas
i -] s M e
== . 5 m : [ 3E1SEEs:
i ey 4 = m x b= i
ree ena m % S e
L + 4 R
. ! bt - eeafald
[-i.34 I h.in...;-‘:

H - Head an i et
it TR e 1 p o rum bt
et Ml AR Eal SR + - 1 18 o | ¥
Reis e agere H ma e Fe s

eI ILY - Ehl et i 5
T
¥ e e s 4 I Tl T
H S . | s Al e * . B
.-E.. {...4. 8 PR . 1t S
(2221 SonTypEeue Mool ] 1 - s saa " 3
g s - Smm i - - -
b+ bg e b = 'y e i1
11 .
+
.
 #
-
.e
1
T T
EE:. i 1
i :
- :
o T o
- b :
- == - T 5 I - » T . & 1t
- b - - - - 4 -
e : ++ 1 T HH
13
! = > + e sk
T 1 : : t
i e Bist i r3e
e pe T T 3 i 1 n L L
e - 1 * o -5 1 : t
Easaiass rs v i:-l- pres mma e | =2 - + 1 * T == tgypitie 1
151 T - =4 ipdbdd - o 1 t -
et v '+ i 1 T
L T r i ) 4
3 4 *
- - o 1 ok hpan
. i . 1 ¥ v +
. 5 T
- - 1 X 1
: IREE: I I .2 =
11 1 : 3 ' 4 11 L
et B gt o b # =
: g e 1831 t i
T g T |
8 ++ :!,‘Ha... Hs -
= 1 i -
- 1t
- - 4 e +
: : H H
i .1 1
' ¥ + L
+ i
e | ma + "
= = T +
ey ok | = T i
111
ks ' SH .
s
H H —
B L LR - L L
e T 2 2 mas.
= .
Ll £ . H ¥
- - : LR T - " = !.
Lt Akt +
o o~ b w (2] - 8 E 1
™~ [ L -l =i -
(samnod 000°t) avon - -
—

TVIXV 300H-ONLISTWAV (SaNnod 000 ‘1) NOISNAL TTVD



NATF-EN-1100

0oz

54

nuiIuo’

HOINI )

AN HLS

0ot

7V @1na1g

HYVH

0°0

L4

0'S

£°L

0°01

1A

‘0

1 31

SL°¢

na

— — -
spfans 1 a7
ST - . B83Es 4531 BESRE AREE m i
® 4 ISERE nan .I..;_J H 1.
b+ Lt T TR SO H H | + 4
1elasraan == = e 1 e i1
4 4 4 {4 e i " 4 {4
1t HitgH i s i L
' N B T .u.H
0 H H ERRe H X I
i i i L4 ke 1 11
. e | H 1 i 1 i 8
- B i T 3
*..T .
SRR RS A 1 . T
= H A hh " e ]
1 b B i peefeas HHEH
4 a4 v LEE e [ [
H - o botaefds 8 4 LT . T
HiT + HiH ] hda i I 1 Smaus
o 8 R T B LHH it el I H I
SHEsE L4 H bl H R .
4 3 by s 4] L ]
: : } T HHgt T
H .
4 11 »
L b PRS0 bahad & HH & 1
: fpeeiies i : 1t
4 FEEEEE %54 e =)
H 1 . BERBNE b ol
1 T
3a: H s R L :
o fed T i 4 n i SRR
o . } e 4 i T H
S SET -+ E L3 b SEESR SRS FE B -} RS B o
il : 1 T
T T 1T » i ewilep
a 1 ." e m.."_ M “ .“ L
- T —— —— T T T T
_:" ad ._..“..._. i 1 4 1 | Il ) 6
¢ T i e o T
ISESRbEss SSEaR el - gl iedeiy 4 3 3
s wegs + o s H
] ' 8800s 1 8a 01 Py .—.. I e H O
a I 1 e
g R L ! : :
A .+ i :.L. H ™ H
H 44 (1 b
A e by
i Py es gadd 2 B
SEutes 1]
* T 1 i -
+ E SRS S SH e 4 -
S EASREARERS S Hy H 3
T i oy oy x 4+
11 Ll | H
s
T L] L4 z
4 o T 1
o §s 3821 12 82
1 4
i T H .....w
1 T EEBA & ®
LE LS 44 L L e i L - ge
4 b - 4 4 H 3
T 1 T 1H
et Lttt ] b f o L L
44 - - 1 BE)ERER §
f it A 14 ¥ =
" pow & FER SRR ¥
THH s £
SEEERRE N (L # . 3
o I § s
: T e " 3 1
f HHHH 3 Srsdmasdinngh iy aai .
2999930 2949 29809 0 2 oo 389 + H IR + 5
t 33233 $iIsasRRaEohs : §itiss : 1 38 1} : H
{3+ FH1 41 o8 - . ¥
IR $3883s 23808 §3g8atpeatises $ 8 t Sulbl: HH
[ s oase - N R EEREE
¥ 233233 3323823283 232 3 1 s 1IH H
288 S 0004 4+ t * IR T T “ be 4444 e o o g
=1 o 444 44 44 1 I 444 $ 44 + [35¢ $8858 888 s 2 ESE e
H s +4444 t+4 H 1] :« Theed i f b i
v -4 4 -4 898 IR M1
' S HH B '
H be e 1 e 11
9 . 331 14 + 4 H
4 1111 414 +41
2 &
890 + 444 *
+ =
2 2922 * 444 - -4 o
¥ + [-4444 $4 .
+ t4 H 44 [ 1] 1
® H 14 e  §
m 19 8o I b ad ]
I3 s98 1
- r be I jods & o0 14313343 T3 T
-4 b4 -4 XT 99 804 + 141 {444 292 1
b 44+ 544 sne SERRFEES) pRTRS FRRRIERIEES0S 4 ° [4 ++ Fedis I TorT T
N i 8 - i3 1

(182 000°1)

TASSTUd WAANTTAD-ANIONA

(9)
NOILVERTAOEd

A=-5

Z;



| TSOSH LDTEE SDeNt SO9DE TRGSE DPRDY SN | P . d e PESUEESEAMCS AL B E 54 DO SEI1L 4 BSOSO GBI BN OC .«»Noﬁ!w&" le

Sz°9i

bl 4q s mpsa

e

LY¥0d

P R e Tl TR T

e e R Tt 4 -

et

&
g

-

B

§ Al

4 i | -
...1.|I.._.|._J-rl..|r.-.._r.._.d.l|....

o

] TS B e e b

o S

e

S
DD N aaes

s
g B
fbans bnas

R i

E

ariee
a4dls

ety
2t
EievaRan

s

I ey S S8
o paned -

5

-
-

]
|

S - w.!vtI”A S GO

:

+

0 - o

(SaNnod 000°1) NOISNAL 374dV)D

avo

TVIXV HOOH-ONILSANYV

(SANNod 000'1)




ML TR
e

i
:
l

{ e ! : i
AR :
o= e ' o I 4
! Jis 1

b
.
3
44
Ched
-—

e

. = i s e e e
{ "
| -
. i | 'l
"

NATF-EN-1100

8

1] ™

44

175

a1

)

HES

Continued

M STROKE (INC

CATY

.

B

A

IGINE
gure

5,

3

it

5
]
2-5'.

‘)
1
L=

o

Li0d (9)

) NOILV¥3130dd

(1sd 000°1)

JUNSSIYd ¥IANITAD - ANIONI

A-7




td v pa

ko d g dda

EEE s s

4 ey

PR

L8 4

o
et -

it

ol

!
e

s LEE T
[l

{ i

:

.I_-.+_.

|
spiped] (oige wells

.

i

;

:
........_.._._n_' =

e e I S —

L[ s © Eidae dieel
1204—-
80—

200~—-

(sannod 000°1) avo1
TVIXV JOOH-ONILSTHYV

R e —

(SANNOd 000 ‘1) NOISNAL TI4VD



NATF-EN-

b
<

....1.,.........:.

3 iyl ¥

i s o
o famer

MR R

&)

ZEA NN YOI A
.

1
t

Spead of 146 Knots (Mar!h

a

ON-CENTER Arrestment of

”~~
%]
£
O
O]
; v
1 It +_‘= A
- aw = + R Sl . -
1 1 L 3
—t : wgaEpaE el )
= i : i g =
t +  prir = e B0
. Trre grot s )
23 I 1 P t 1]
/ =
e | o3
afzaaied <l -
1 =] -
. - _.'__1._.__-..'_ b ERukr L Sl S 2
-
| e
| -
|
| | )
42 } p
: g
| ]
] ]
gt ’
X 1S )
R0 .
Salles EEEE o
=<l d l f ¥ . e
. .k o=l TR ] o L.
. o et . I . ‘ ]
pi e -{ =
g = EES ERC T O L PN T
£ ol IR : ';;':r !
14 I
3 "2 \n o [¥a o
* L[] L] . . [ )
L ~ o ~ ["a] o~ o
(= - —

(9) (1sd 000°1)
NO11V¥Z1303a TINSSFUL YIANTITAD-INIONA
A-8




T0Z1

e bt i B T T I I I L I - R 2 Ead ’
ir kel st SRS REstTEesTs 1ot HHHH HHHEER Fﬂi i8e, i . i
LT . Y AR ETS EARE SRR Y 1 o 1 TR
8 11 8 LT 3 § | B EEA o 4 3 s
Hitiaatat adstiha be it A EL TNt enl T 138 HHAR + AR
I H e T HE p T 5 IHH 14 baid sudie . I ] 1
o red st b i t + aslateds y bl gk b ppeensfibis . siad gl iaNeiey
HaHRE } i R 3 H : 353 I30es foass
T rwl H HH ' T B i : e e ML _ 3 iR
$3353:3T: i t H H . i 1 Fris st
i i i} 1 H i bad t o 1 E.Hhr.wli .@ EHT w.*. "mw
e sibmnapuasis i H aiiiidae g2l sy 1H 4888881553,
b el b FREET B BBy - 5 . B 4
34 R T : i HT 5531 j3335 T s 001
HiHH N H o H 4 +- T i 4 IFEE N ER ha
- #t .|ul & # b L8 4 i + e
jitaeigeT e TR T35 T 448 TR { i na sy =
¥ 1t BHE R 1 L b 3as: i EREes pios: 1 saawaiii
. saRE] .m EEEarE - : ._..HHM oy ....HT.. L"._.nm |.mﬂ.. 1] + E
- i b nur. H . 444 =+ ‘o - - ba-m
ERAas snady L3 1 HH “ 1 1H SEEN sbdid saes
1asat el } i 1 i saziidiss i FrHH i 0
W R . H o 1 ..mu T w wn”. i
sl nhRa o1 HsH R TR Bis o Hn = LT EEsEziits
e 1 i H iS8ny suis
8343 13358 S8R5 s3aR 1 pRSE 1 = =k snogdigs e e 0T
i n...M:_ 1 H 1 ry 1 T “ dnadishes
aialile L L..+.. : + - H +f . Hi..m shndnes
;o ju . &
R I,_.Mm tr a2 e &
BT T H T i T £
el | 4 ) L H e € = bk + y
S e i o
r i 1 s 15k , it
1 1 1 1 ¥ I I 11t ' 4 s
3 .
e R u.“w._.,_?. : i r.,,.m 1
g38sH & £352 33881 Jectnass souul s, 3 sesesgasis fuse $isestdieiiineitaty  §21
T o +H T Hpr o e 4 SEESIRs SR 09 M
H 55 858 8 saaal R R R H R R T ¥ i 2 m
PR T s irtadgacd e 1 i
“ I e : - H _.....mu..-u....... H-ﬂ.._..u it S HH HH 1 HH L l..-.... 1 Baksann H
! mEagey f DHEHT T b i L FEit L H e stesbakormmns
: 08
- S . ._1__+ 3 paway # T 4 1
g TR e i it :
13 pas hadgn - ﬁ. - 1% .ﬂ..._ + e L+ 1
S T .,‘1. t anee 1 EEEE TRy s o 1 H
1 : ! Ho iR $a s = e i : 11 H
pzizgapzarafiasess S HH H EHH T T T T = b o H spes 1
31 13TTEEETas ppEmn s eI it T 53 B T mm TTrrfrrrene T 00
H ] g8 HT:,H ," HOh SE3sicErrasiaas o T ,.L gasass 2384 LEess is ¢ H
A b £ad feoadgibee I s ey rf H - -.m. g raad fad 44 IEEES FIEE ol H . =
TR e s T § naau » ut T
TR R Rt TR §R888 SHERS sines shseindett Sutal ihads hantined! THE 3t i
; 33382288 BT i RE R R o i el e t +
R piiee diice jasst! 14f¢ eaiily i e 2 HH ] .
[4]
5 =
OHkS 48R0 Bl -]
v ks '
- ~~
N -
oty e m
m
(7]
A4

91

BN . Byl RBd

(SANNOd 000 ‘1) NOISNAL FIEVO

JiF

TVIXV JOCH-ONILSTHEV




NATF-EN-11

F3NUIIvOH - vy 2Ind14g

(SAHDAT) THOWIS HVN ANTON
£t 001 cf

-+ .".._”._._. —. +t
$81 31 ]
% §as {11 __ ] 1 :
864 b - b k Ll
44 IRl 1 i § ¥ 1 P
i i SE Mo b S
e e P H L3542 saRFIc]a: : R
e : i H S
3 i385, 154 . SEEH st H ?i[?.
i HiH §3353icesacens 1 2333353 seess
H Seand iasen o g 1 jeqyeae rpant
g8 .4 : 1 id = b e e 1q |
- ”.:: b '..n.. J*Hc 8 ._w. —t
i HapER e e it
i s SH i
353 132 TE0E RR4E IIRRE $LSS) :
§aiaaiasasd sdads el igl
T 137 Seak I 8 baans
ekt bl LB g 8% SRGES B aE r.mr. 3
H i THi ]
i il
L B e
[ L ) fd o
-a
. E H -
L bt Bt l..m. e 1 -~
SEEEL T &4 + +
it T thit] q i i
|54 44 “m i B .. . e . b &
: % i ;
i ER X XX 1] # ¥ -
- 8 R i v X
- & - L....... “
a8 E i $
: T
- T i
i
3t H T Baraass T f
0 114 aaiis shiy T
- - 1 . i
Hid ? i : §isi e i i
.._J,... e = L.._.”H 3 4 Fee MH ﬂ
. FES e s i pea 23
1 L o 1 T 11 e
i T 1 I oA
H HHHHE R R T S : H 555 EEARL Hs e 341
L4 4] b4 g 5 e ¥ bhss B Ll - g d 1il 5 :".u = -4+
b4 a4 5. " 3 At ]
: Siiassiiiisipesisis S : HHH Hh HEHHH
SubeNE ] N 11 o HHH
" o244 b 3 -
sRaiRETs s : SHH ;
ml R . 1 +1H S Ea1-H hE
1 $oup 51 g ¥ teesssaais aidanshil] L | P
. 62" 9

P I i He e e e e B e L e e S e P 4 ERZEILEY
itk H +H HHH 3 Hu e diah
1! 4142 i Etast i i s 1 friiEet] fesnietnl HithHis
T THH I ST ST panna apant & 1 FEEE SR Y. 1 e
it SipprlimpRavriniiooaiiic S B R R
{114 bagap epus ettt e g4 ] 1 F g aEENeE
H
FHHH FER H 1 T
T - ¥ -
;- m._ R [ -
s 1] " s H .
- B :
"4 o T » ]
T HIRT T , T HHE 4 Hit im;
: SEHHEHEH THHR R H siaaiataiis
R T H R SH St Rt &
-+ H S : 1 e i i
H i it
LR T ge . 2884 rev sy L s
I - ALl
'L ..w.. HEH HE Prt s eddl A a thp e H u
L 14 i Ht I 3
nup e HHEHHE i .L, H ] H

-
ey
e

A-9

(153 000°1)

FANSSTd VAANITAD-ANIONA

(9)

NO11ViZ1303d

e————— e o




T T T T .
: - t T F
I -
. 1 o T
— -
1 H $
£ ¥ ¥ T T T
'y — 1 rws . i an
- + + 1 1 g
1 4 — - - > 3
t 1 1 1 o 1
. 1 ™t L 1
1 T o |
I LT LT TIrT ralone It
t 1 1 1 1 1 t
T i =ay = I 1 s I
1 i [
. 1 ol e
I 1 i
1§ Rl g + e
P o e il
L
s n o
T i iy e
. T
e Sk B |

B e

B R et e a

+

i

eiayees
PR S td-
i
(SR
i
H
-
.
:
i
T
1
13T RL
$
i
I
=
I
'YEE ""1'
SRR ¥ - e
[pasenaan
#|
|
-

ik

s wnat

bk

bdda

P A

Sraake b

.

11

: i s
1
H
8
H

; sogas - e -

UMD Supu. * * 4
PSSR T B | " - + .

(SaNnod 000°1) avol
TVIXV XOOH-9INILSTHEY

1) NOISNAL FIIVD



(siadueg aaeayg YIFM peaanBijuon Ieas Aul -
£ POH [ HIPW) s3jouwy 461 Jo peads BujpdeBuz ue = 50
punod-ppog*1y B JOo Juawlsalay YILNID-NO Z0O0Z7 uaay | 1 #u1l = ¢y 2an31g

o : I—.I {
. sl |
Ji23 EREA) I beke 2 ER R N P
: B b !
ekl EEER L RaneY b e |_4
1.

I
I
'
|

Sl
i
!
:

|
|
L
|
i
|
'
|

|
i
:
1
]

!
CIERETE t HH
390 1338 HHiH
3 rpmen g ImN.A
i Sa48 Laen
1 3
& -
! B ises:
- TRREY
: UL his .
" .._.* m N
- T3
* Ty
.+
<11

SL'¢E

e SEEh] tadel Bhane

P
b

l

00°S

s
- - dy

4 e e

sZ°9

- ! T .
i _ i R
i L 134t s fmii M-i HrH
THrte s s31 13 - Ssasnnes .. nh..i ._. .L..u.u I ' b i
.q_ = 1m HHHT HHHo b HEHH B Ha
iy 8 ...w. TR i HEH T S ee 53088 SRS SESS1TE20 S ¥ 014
i S it
H R T I 15 i
_ﬁ_.% i e T HE A C¥
' : R n i DL
R R T 13331 tRETREEE 3338 i H
HEEHE B L ++ R : R Hif 1 i
g T e . 2 32 sanas s PEEEY :
HEHHHA R SEIfiiiiaiiINiiinil: R HH 1 1 g
HER D i 8 i

(1S3 000°1)
TANSSTEd MAANTIRD-INIONA

10

A

p

(9)

NOILVYZTd03d




]
g o

H )

H 444
3
b e
b

-

-
4

:»-

) 0§

44

=4

.
et et

I
NN

T'.I.

I

b

i

,,.,
w4
3

9504 132884

. & 14y

L] sl L0

T
paas
ﬁ¥ sef it
e
|
re gl § 84

"f,

g 4T 1

Ld

¥
-r

& e
+4 4

"
T

e
)

s

1
1
J‘:p'

s+4
Ld o
1}
11

.

HHEH:

»
. P

At

§. i

- L b
aranhi

1

16
12
8
i
12
100
80
6
4
2
0
120
100
80
60
4

Qgls 1804
TVIXV XOCH-ONLLSTHAV (SANNOd 000 ‘1) NOISNAL TIEVD




NATF-EN-1100

8

oS
Sedos N
Rl
12904
-
b &
-
joag
- -4 W
59900 §300g po0ee
jSove puaae
* -~ —
Ll .
. "B
+ +
o pS Sopge
boi +
- Foe
111
L3NS
g —
Saaad tadns bllae
: + ~{ ©
wn
. ol ] et )
. - —doe
NSt 4 SOPRY SEPRS PEP:
. .. +e 3 e
d . 0 &0
oS 20008 OSSP SHPEN
. .. IETRY R
PESSE Sarps SOSES
. 1 pp=
&l [SO08 SQpe
o JOF 0SS SR
' .. . i Mt POS Y SO
. o4 SOPHE ope: o
1RSS5 DI D09 8¢ SESES D
N !.. [+ 4 1o gosvt § b oo
‘1 b
oot 0 seRraoRe
NIRRT T - .':44 PRRY -t
pk I gt -t -
PR &9 % 3680 094
e omy Ko [OUS Spa
200 I 1884 S0bus 8ot 12
SRR I e Sase Canes sa et
SRR ES e 28 iy o
3B S008e 2094 s
T3 ! b5ad $o3dz s, X o v
St ] . 4 23 3o8¢ 3 SREDS SRS | A o ]
) &l a [OPe Sp0eP 64 PO PRS0 SRGS
ShIREY iy 1 - [=}
- p 8 SO - - v + + P
: POPRE . M ¢ .‘*7 el e e DO PUPY ) P Sin s’ b
OO 06 PP RS PORET I 200 SORRY SPPEY PEPDT POYRE I = ) &
LRI Y X B . . .-»—-TQ’Q + P eads SRehl Riaitd c
e RO . §
EOORS 54 O3 SHERS MBS 6094 PHPOS SEPES PSS PESSH BHIY
' . Qo (&)
8 1 o
e e 2w g )
s 3 tibe [
LR bs Gidbasd 2 s o oy d [75)
Ly et "
apmes e =
P e <
as seges (eas FEER
B JRoes o
ieaizias aos 0 o
| aees m 3
s v =l z 60
<
e o - el
= . (4] b=y
: &
4+
1
13
43 -
"“Y '+'_"' 14
RO b
POnes i
S i
: SN - ot -
> [SOR SRPDE SRR g
> PR SUHEE 54
+- + + Rt hadans SRR -
+ [ FEOP CTR0 PEeC .
oo [ROes O00e PRy fisau wh
IRt ahads Same seww
[ness s0sss Spne
+4 sosdrasifsoeetory. foaas
(9900 aabey S B
SRR R
(R0 63000 SO0 ERE R 1
PREDP S 81 PR PSS S . -
SREp8 §R702 2522 dnAng pod |
T T IEE T P2 4
B e s L P PEERE P 1
® ppees PRORE PRE+5 Fu-wFF D5 % =
POORS D=0 -5 3 1 BN DBE-2 & g 1
|ORSE 906 08 Srial SESE SOGu FEG s I
S - PR S e e L Y SOE i
) PEPSS SSDEE PRPIY POOEE Ppat 0 T
EniILianIn ¢ :
ER R Sas e 440 # .-
T DRSS H49 89 PRG0S SEON i o
: tosidegotdietfberr T :
- z sreqdrdrrdioatefora I t >
.- - R R e e Bat SRt i » o
L0 £ 50k + 3 ! ! v
4 ol By [ e
1 [SSpe 894 [2e [ 1 | TRETS EEw
1 s . 1 ! i 3 ! B
[Pa0e Soge 2o2 . | i 1 i - ]
vt ] H 1 ' | G O
| F - . + o
Hest | I ] S04 | G il
P00 el I } I ! St | {
bttt e + + ] { i L | |
. < + = mee ESewcs andiia | R LT Se oY SPR Y
t IS US 808 5 1 I i ROy e 4 i
RS jos 5001 : ' § M el B
1 s.boe vanes 009! ) : ! 2 T T R
L LJ L]
o [Ta) o ['s) "] Wy vy
L -] - ~ w o~ o . . - 4 . .
o . . o o =] - iy [+ ] (=]
o -t o (o] —d

s (9) (1sa 000°1)
NO1IVERTAOZA TANSSTEI WAANTIAD-INIONA

A-11

e -



i pptvhhapa it ot

svidoeraq ity
PR = ‘PIAF re e

jSgcseaoetstsiagtons co0et st e redndsiistataas siety

_nN.o

21 eget

1y¥od

| 4

oY

23
b
-
23] 1
E5h] H
880 o £
2T s
i e
itss |
1ihs i
5331 T
BRI
T iy
prpdditdadellt
._.#._. - .
pa e e a4 od vaady
S T
TIEEE T
T
= Tt T
P S ]
Prpt i e
sa=2s
* HHIH !
- 4+ +4 - r
HHEEE : !
s TTIIge e
oY i =
* rhe IS -
e n 1
tHiE H m.
8 ¥
b Tt i H
- T+ i i -
1 L1 IT
seissas -
: : igsad] i
o8in Ie: b Lrrt s s
HH 11T 3B
o mm i o
e I 1
isiRieaiei ] 3 it gait
llnr 4 LH“ ih..—- i
H1 i 8ai prigt
HHHH H 11
i
T .JF" T mﬁ.
11} H o |

19290 FORDOPRGNY 155 1= 3 B3 T IP RO SRS >pe ’
+ 2 05060 Rbdd PR - .0.“ oy -
3 soi4el b9 32804 $0044 T
14+ * 4444 S84 + . [ S 11+t @4 .
144 + «tH4+41 vel o feres 1353 Enh.c“
314 o4 + pe B jpes m MDY S0 + < Lo
b 5444 e +4 + oo w; ‘o
bt +4 + 60 BSOS EETES B ¥ Q
- .
H SOQTS 20204 22009 04 P20 SOPPSRESSD o9
se orr .w» 1 w NAI ﬁooiqu ¢0«M +
cakas 22Xl LR R R s E R e b by + 4
e ++ septpsirifiveddrrrodovrdiniresded ja *
+ QS ST LRNR S S9ODE SHPOY L FPRa tyiett RS SoaDe Te PRPS SOOR PRSP 229 84
14 3 12088 82884 § 509 $000¢ 1060 pE58 M DR S0 3 ¢ 12 SRRt SR o “ 14
+ e R RO e el R oe R LS e ER } 9 94 2 el pe 5
404 v 2004 206 S99 £ 2000 FDOOE DOSDS SRS {es & e e e - PR vee “
4 23s 531 IRCEP 22902 2202 FRIDEAROPS S904 vy RS - 198323328
44+ e tbep besdre. IS 004 ror s PR 4 po . .cQWoHM
143 123 PRPOS SOBRL PRSI% S jgges ISP - papad o8
1 3¢ R f1et shee ST oeelet
3 crrfeivrgocs dqit-Fire I3R! 132 < bapencesogs
U +4 ridebiggace “»w. 4. Ho 4 P2 Sad F i b 4
e +4 rerfesd 'N I3 &% M 4 hrly. "y % [S00e
>4 LEES LR X ERRd LB &d L add Y*o + . - i + o °-
W + 22223221 2R N H 4 v & st e .4¢»_J . e w by
y bbor e ﬁ.v Wl e+ 3”1 - . + q - b + .4.~N.. Nw ‘1 4 1
rea g 598255800 80808 w. {4 bied oo 4ot tw et 899s¢
. IZRE 23 .4 + 1+ 444 44 + e 14 16 0000 oS08 s 4
t+ e * +
- + +4 e - 44+e 94 PROP SO
3381 $38823 85383 S8ga¢ 1828 1% iRt 2 i SRS Sl BE: o 1
9998 8¢ frebede bt 3 . o3 # e +
4 m PS94 mH rees g +ireferss - oﬁﬂw P . - ol 4+ ocﬂ

(S@MMOd 000°1) MOISKAL TTVYD

TVIXV 300H-ON11STUAV



NATF-EN-1100

(sa3dweq 3ABaYS Y3ITM paan3ijuo) awan Bujisaiay
€ POW ( MaeW) s3ouy /€] 3Jo paads BuyBwdug ue 3Ir 3JBIDITY gH-%
pPUNOd-00G ‘€1 ® JOo VBWISIIAY YALNID-NO 19617 3IUIAZF Jo A1038JH 9L - gV 2an8}g

(saNoD3s) FIWIL

-
3
&
Ias EREE:
S 3
8 b o0l
s T .5
- o I+
T ey S LE]
R 3+
i :
v we
THas pd
1] H uu..n
SO
FEETTSaaas npes
e s g e
L p8a o
25 :
| i
11 u:
T T
- 1
1]
¥
1
.w 1
1

ool

00°0

cpues e T p=ao = g ol
1 N A g e e e
. S 6 R L bebis Ho
41 ppbas gy iy ..u. .._“......Uu 1M+H e
™ T 1 (man 2@
$ i 8353 HEE
T ] gz ids -S4 58
yone swewe = -4 It
r EEH T 3 as + iH 53 H
B samad e i _H.Jﬁ.. H ++ & &4 _m..“ 14
.L#Hﬂl. T - 4 3 b HiT -z e -
s 81 ...r...rn.tc...u-f.w‘... .mmunl_. ........:..%M.—... L4 D i " $optd
R i g e 5 ]
i $EE80: 3ota et Ieese taens edat e aes : oy R 06 T
= S EEe ru T 1223 300 Tl 1 pea suma;
[ 5400e pania 4ui .H.__. b8 4 4 S5 ng R B AT Eas ) Eun b THe
- .Hﬁ;, i shiotageicadait Tt
s 583352000 15801 3} HibH
1 |23 YT RSN SRR I pere ke ot B e ] ' s
5125050 HEST ISR gt st S e e 5 tHE
et ld b glad 3 44+ B HE S8l (R ESd Sl SRS SRESS QP800 d S5PN L8888 4d ....r_...._.
she i gdiat qu.H e s $isl ...._1. b F R4 R R FY ¥O - -
i vuadd bay FERS ] Sa b & =_ B . b e
345303 1Y JRASE HERSS 20881 B85 12112 nd s S AT
v _.*..— PR IS0 d8ees s ot sadds sEAd 1 Myt ] IFBE S R S
=il sailaadadl shagi ool 3as asad he b U 2y =alas
T ToIT ™ Y oI s ugy = } *
SRS ERgeisRdaiiiaiiasioress HiY, T 133
iy H ._ + B H i o 1l | ) SRS
- . ..r.ﬁ..._. .__.+4||T......-. - e al] ml... - aw g o
e I T4 o 3 1 2 SRR ERRSS
s H ! 3 t ' benna g dagess iaveb
: S I H e THH
] < b - e - A 2
il e 1 1 HorH T
i . i i
bt d s ndia i AR rt TIL: - nﬂoo
*e
¥ e * P s T pOS 09 ¢ 2822322031 pS» 004 + w.» 1 -y D
© ODSE 80 +ot g * Lo d .. [ i .- . R & ++ 4y > 3 -+ 444 + 1 v
TEIIRN 13 [ 5 4 Y 5 2 .
82t ens 2400 asast 1osss 13355 sadRtihess bestssbessstsessste: ORRS HEEE) HIRE : : wxwwm 38 fo s 3 %«.H "
1 Y 4 $2820 sgeds colinisbe S02e30000s iuioboitns LORIR SRENY IY hB 1285280002 182831242 1889822335088 3¢ 14 BB
+344 - PR g PR . .o - +
1] ghogsa: 1 . Hesl s Attssib kil nmm.ﬁx jassssegat setat sl .E.i
1 x folalale : 59 . 190 094 3
> 98809888¢ b8 . 333050 sadde foin- ¢ - 138 LERRE FATN 22820200 3020800 S 138 »L od
pe & r + 1000y o0
484 03882 0n P oSt Seoht ShBas san s 1oahd s284 2aai wsa i 133! 223384
9 +4 * + e - -
bo84 54 11t ! tei by 1 L»Y%ﬁw« SSesytodstetey fol ) i i EER e b
Dy 1233823328 3082 ' T o0 @ & )9 0 00 5w BaN 1?._.....7.ﬁ DA PESLLLR 0-I0S 20 o
: + 33 S8 843 ¢ 190 ¢ s090¢ 12 20082 FEIES RSB ) PRR ITT S 2SRRI 2O2D2 FRODY 2O POOOS DOP4 Hd.m,o «.m pd
‘ PR be 19 849 954 j2 284 o1 SRt actaners: FDEE nORCHELE0 BASOS e DN mv 9568 §0984 m thrHH
¢ .he sttt Jupisggeisin tfiesodidestlionndiibiborrd ot¢yH¢»: (3 S IDOOS 20R2L 2994 +4 44
4 3 )P 2994 pe €4 5 PPORY =1 e . et 14
H] ] e e Rt st R SR R SR S S I R s
T -+ +- + + Al - L . . 4
' 2 L.‘J» ¥ pe vmmo 98 »‘uw j53% 238! Wobm |OPat «¢¢ v.ium.._?«.. Slie . JQE SRQ00 SpGRe 4nnﬁme T w %
988 0894 IS FRHB1 b PRS REES SDHEE ottt =it

[y
’

(ISd 000°T

TANSSTWd WAANITAD-INILNA

A-12

2

-~

(9)

NOI1VY¥3T303dd

¥0d



-

b _ sl e .u..l.r.l |.W|r....l
o et st IR .
I
_ S

. ..-...-.I......i. - —

i | 1
i I ok SR D, TR 1) RON 0N G
A H [ v ! 1
1 - S (T I baaad g, (B
! : | ik |
S UNE S P g - = o] IR TSR o ] S
I ) i i
1 i 2 L S H =R B *
i } : ' !
1 . ¥
L.. e = L. RESC Bl !-.Ilrll.r.l..llL AT fos e ¥

E |_|rl_ L

=8

102

i

001

LHDd

2 B

e e e poan

-———— +0zZ

bl R K-S SRFEEG BBEd GRS it
i N
.l 4
¥ 0y ¥a
! ek
2 Gml M LR
T = P i i
| k- |
= 1 B

ov

08

0Z1

091

aels

(SaNNOd 000°1) NOISNAL 314V)D

avo”

(SaNnod 000°1)

TVIXV A0OH-ONILSTYYV

1
|



panuijuo) - 9y 3an81j3

(SHHONI) THOYLS WVY ANIONE
omﬁ m»

=]
iy
=i
s
-

e

e
-

m 1. _ . .
S R “‘um.»-”” o
i 1
i

4:_.- PUDUSUI SIS YN
p

. ¥ i ~ 4

- i R o W i e

i | Rk = i _ o

m _ ! P : o i JEASL I _ :

B=n e A fie T o B = : : )

(o m i B e B : _

i B S N-f.- e i A _ # I

| h ! o bos _ | -

Lo : : ] : e ! | e TS 1/
I ! ! [ T ; H | ¥ 22

- i : » _ SRETES R i by ke o L fired - ._.._-.-
U S A TR TR O 0 P O 0 U S A S e

00°0

——-t5z°1

0s°¢

e

SL°e

00°S

t
+
X

€2°9

—toz

F0 Y

A-13

(1sd 000°1)

INSSTYd YIANITAD -ANIONI

(9)
NOILV¥3T303d

d



17 T [y B0 99% OON Y b LA .
It m.._ LB ST x&wg i BEH 3253 o 0
351 EIEE; $i 338 :3352 80281 ¢
e L E1] IRITT E503222282 2222332228 S2aas caste, H
1 1T T T T
& } e HE e e s T S : H
e +- oyt 4 + 44 8 a4
1 -+ &4+ Ly 41 s08g8 e 288
! t g3; i 44 : [4
¢ o g 19000 oF 3 °
- VW I‘A -t
T T e 10 ¢
i 1% e H HE i T 333382 13 tH
2 Hi1e 44+ L 1 el aRige s mm
J3s3ss o8y +Hd Hihit stagfeecss it NHL ssige
L W 4 u Fdk T o9 b -4+ { 4 44 H H .N
33385000 L i1 s ipese B0 894 S Fuga HA T 4 4 ~
v + & red b 5 282000 4+ ¢ ha 4 4 PhEpw 44 444
3 H.N ey g4t 44 sdd 5 +44 ¢ + theediss s 4 1 m (44 o
3 AT 12928 2o o T F S o © o P22 32282 20298 naaa 1 1 +HEH x
3 94 d i lla B S 53299 894 SO RN E P! 13¥ -
H 1230000 shbas s 111 12 H 183 00008 $o8e trefett LYW
eideseiss dEH Pl L 3 k 29000 8 1 ‘e ..M _”._.Tv "IN 8. L 4 o
+
*0s00008e sgun ™ 1 )pe seeun T PRY mymas 1 mn T
b ..TJ» s titH T o443 §855e sBBN Avwﬂ. w;;u,, i3 THE+ tHH
$333883 383 1 1 14 H 1 ﬁ.n‘ 4 i. B2 2catt 432 P § L8y . 4+
} [ . 3 282 ST 193 3 4105 4444
H 23, . i ¥ b 13 2O V00 P 2O 94 3 M -
SE3381 jadatasact HRs ] IERSS 20, HHEHH LR i e 111
¥ 5 o LT 3 RS o ] oge s ‘ee P Ees B3eE2a3s. s02ss ta s -
BEpatc: hityiisds 138881 241 8 551 TSR 32 sHHHE
}-4 444 F 14 w.... 4 1 - . 4 IERRS .+ ..<rw1.1’ [ SPed - b 4 Ow
anldg fen SETELRTT 088 Sl 5 (328 20098 38804 e
x 3 ST S LY " PooN IRE S8 200EQ SODRY & i
4 Tt1d it ittt *e frecs bty »
T ey 13323 3833 108! b o .
+ __ 34 |.“11 H 4 <+ o .
. o ol tx } H % 1
) 8 b § -
s sngassanssigaaifiled il
. H .Lr: w R RE bR
'
T - 4 T ’e .
H 1 ’e 1 133
] 1 1L e o
= -
- . N
e
T 1 4
HH +
3 : ::: I
P98, BOURSs 008 1» + 1 T -A
SOOGS0 NS pE 0NN R0 sas N
1958 00880 1o 4™ w
= T3T '+ sse F
¢ = 154 1 bol 1 ]
L 3stgeos: 3
$ . - - ; 9
mEEESIRE . 4 [ |2 202 S0g: H e S0
sofelnd o kb i bg+ 4 e 8 # <
2R Eas pab b sus il S0800 008 8 ¢80 g & d
= aw
- + 4 4 -+ S
-4 . BA T JaC
1 snlle 2a p e
' >
L1 4 a 2522829 mé
L § o :
' 1
. 1
441
<1343
TR RY ﬁ o b
+ H Nl.ia 1 1 > - ¢ T %2 ﬁ
e E EE SR RS FREE T R - 1 oy S B B o - b
i s A HH SR e o o g i
. i e e NI Fiie R 1 i o
I 15 bl L >
T » i t . we
N RS L
-+ HH
ta -
I ] '
L 13 ) | )
: SiigEE i : i
- a8 ndan [ ' =
] - & !
i e 3 -
ey
-+ x 84 B B
FHET T i i 08
H 2 e — it g fod i
% 4 4
FER SRR fpa PR & 5
L4 298 & A4 LLe T - 1 1 e i
3 3 X F 44 u
- jEue § 44 .
+ + Nﬂ
3 i sl & b b 4 g r-y
SE B R L s P :q v
HY 1 H anirgh
srissitlsiiyeitds : :
A4 4 11 - ) &

091

(sainod 000°1) MOISNAL TIEVD

IVIXV, %OOH -ONLISTWAV



NATF-EN-1100

(saedmeq davays YITM paan3ijuo) awa Sujisaaay
€ POH [ %IwN) sowy 6€T Jo paads BujyBeBuz uw 3w IJwadayy gy-v
pPUnNOd-00€ ‘71 ® Jo IUAWISIIIV WALNAD-NO :Z961Z IUdAF 30 L203I8FH dwWil - [V 9an31j

(SaNDO3s) INIL

o . .- X . . . .
S°¢ 0°¢ L 3 4 1 ) 4 1 0 g0 o°p
N
H 11 4t 1 HHI- H ¥ 1 2 S EEs e Sk siaLet ! 0"0
3 1 ® { ] &+ ¥ -+ P ~H &....... s 11ttt
1 R3ss H b b EERERRRE b s HH e
4444 2 1 pSpe 4 . T 5 [ 34— L1 | 1 :
$ -5 14 I S 2 + IR - . gaa
1111t o e o ' . \-N
-
9 ¢ 28 Iﬂf + 1 H 14 o
31443 1 'H 43545 doodl 1 1 = e
4 4+ 2989¢ -4 444 + 44 - b i
41+ 843 493434 ¢ . + 1 w - -
sdyde 3¢ 18884 8 T Lluu.... "..W 4+ paRie sndde budan
H H ]394 ¢ e 8s sde (s eeg 2998 L TR ¥ L
u Am \0 Xw > 4 bed 2o -9 [ 43 44 . 3 .oIrx SOFaE ¥ ¥ H £ PR = ﬂﬁu = h " .u n
e 14 3 pegs o ] spegs o Sgde } 4 JLL0E Y HHETOH IHH BRI
[ .0 p $ 4 (1N H1 33 384t o s 14 1 T aSEpe sdphy boney sagad afbas in 1 ¥
H ) ¢ - s B & i
1 1 I be 1 e D 8
. S84 SHL] 1 T T H
+4-4 +4 xmeII [ ¥ e e & A i .._11h
¥ 9 TP S R § " |
é.x‘u«ﬁut 3T PRS2 songd runay ib 4 aRE
2229 Y00 48 el o § o s 4
be evgan e ol :
4 1 ® }6&ed o - 8
i 11ifi 1t i £ $ HHiHH 0°01
.
L]
- g -r T r T TTIT o reeee=00°0
Tl = ' T 1T yedage
e It nsaRps ¥ T i IT T 164 H +4 444
HH- HHHPHHH T 1 8 13134
Tt smgmsagyns T T I
2 sige r@Bas dBAE0 adn I ¢ i el H
L4 4 .
. ba o i I |._p.| _mm T 1 4 ﬂ b
F4f -k ..wl.iu ¥ 4 N .H
e .“. IR B s 4 - T
e +1 B+ LT 34 ‘e 4 +H
. It 111t i s 1L
O I+ o T 4
s il 3 3 .
1l -8 L ' [ ”L mﬁnr
ot | - IT o %
FEFE e - -y 4 ¥ : 4 44 ﬁ‘ on N
. i . { ° H |
1 -4 . Lo+ 4 - + ° t-4-41 t 2
[ ja pdas 113 r.m.." %44 1 d 1 : 4+ H
- 4 - . = » & . t4 +4-4
- Lh o 8 B whuas il e (3 a 223232
1 v._l Ft o+ e B - “ 506 $90¢ 111
i HHL ; L€
I ITIT 4 F 4 B SN I
1 “ 41T rr-ﬂ ¥ n . Lfd 8 +
¥ L4 b ] HH .5 444 ++4
= aas il S0 S B -+ T T
4 -y T T
: I HHHHH it
¥ - mn... 3 HY T It t 111
. -5 -1 44 4 44 R *TrRrt: = s ?
[ i s T T ] S
® b - -+ ERs 13 TS . m.. it xm
[+ ! R AR H S v iie H
pe 3 LT TN EX . 4 S B Bas &t LR H
- b4
[ ® o amnn ¥ 5 1953 I3 s
H T J,Mr : thih esepanis
- X 1 " ® ¥ 1 - - > ¢ mN-o
T 2099 901 PRSP T PRPY S30uq B se9e . 9 8.9 pp o4 .e T T
b 9995 99008 089 S04 1318 H il 8e0s o1 1 T 348
2 29522 05039 ¢ va 8 e ) +
2 1eee H 29000000000
+ =) m =
pe 90 +4+ 0 H poge o PSS 29000 306 [one 08¢ + 898
! 1o%s TR 22000 594 S & pge S0ead §0us H :
1812 shs dons :w bése nﬁm* HH 11t iR oo es b+ 11+ 822 m +44 134 + e {4 ON
2 s oy
e { 85 v oy 1] . : 38 1]

(184 000°T)

TUNSSTAd WAANITAD -ANIONA

A-14

(9)

NOILVYIT1I030




+07

=
"

0%

g AL

7

L¥0d
(SaNnod 000°1) NOISNAL I74VD

Qals

(SANNod 000°1) AaVO1
TVIXV JOOH-ONILSTHNY




sT1

panujiijuo) - /v 2an3yJg

(STHONI) DHOULS WVH ANIONA
001 Sl 0

4
I
-+
_

T ..
¥
|

S

L 1
. —

_

|

L tc 7z

F0"S

=St L

0°01

00°0

§T°1

“T05°¢C

- — e

e e bt .t
i o

- —

.
. —————— e gr e ia -

!
=,

L f

4

SORS .-3_:‘,_.;_..._ bf_ ree

.._..«..J..-..!.__ ST ——

.
: . : — 1702
:

(1sd 000°1)

TINSSIUd VIANITAD -INIDNA

(9
NOILVY¥3TdDAa

1304
VD

A=18




- +
) B¢
b

56 904
29 64

S
]

8 s e
y I2Es
1] -
it I
IT 1t
i -

100

Lyod

e
o M’P—*
: 31
- S
b
[
. i
-
- -4
b
v
:4
4 =
1l b
4 ) 04
b
b &
B 4 4
o egedsr

-
R@S

220 009¢

i
Zig

i

.
i

Enil

-
.
1

i

191

+

6.25




NATF-EN-1100

0y St 0°t

(sasdwug aneayy IN0Y3im paaafijuon l1ews) Zujpisaa
o € POW [/ Ma®PY) s3I0UY Hz1 3Jo pasd; Zuiledug ue 3e 3jeadIT
PUNOZ-00%‘#1 ® JO IUIWIE31IY UHINTI-NO (€122 343AF 30O «inT]d

{SaNDOdE) FIHIL

(1S2 000°1)

U
|
L)
T N SEERIREREISRRIITRCENESEIIETICIZEER: : e 0°0
HihH -
siges
f ol
H 14
T ! iehas 1
s s
11 .ﬂ,
el i .
!_..H. aq = n
Y ; TErH i i
= i b8 = Ll 4 dd
T » w3 nmes &
H 5 4 +133 HUBH
[Eel st th4 \-QN
+H :.u_.mﬂnn... %:n T »
H Hf : i
T 3 H]
shis i ee ....#___. e q.......
: HaHR Bitedii bl il 0°01
-
e . p : a— 00°0
1X11 - EE
i f 3 i it :
H 1 b5 H1t
MRy : 3 g i i
2T + .1.- - - i by + n - -
H S i1es 1 i Trtr gzl
TR B waiE: w 3 H
T : eI 2 o ¥ !
1L ) TT o 13
-4 8 s " £
1 -
t + 4
L b |
T r “
1 b '
BT L H R T
- AT S RN BE G ._T...‘.%.
e LR EEEEISEIS IRERas e ﬂh-.ﬁ
3 ' TR
. + , a .". & ak ”h..- "
- * e -
- I It 2532
. H H
3 LT I .
1 TH I Tt = by . .ﬂ
434 S )4 I i | & 213
se3datasegsst s333884s 14321 i H
b+ =3 _" = 4 ++
: tH i HH H 4 dcze
sZ*9
vﬁ g a e oTas 85041 B :-.W.Jr R | R RE S iRse o Sifyees 0
XLL 12800 $2082 00000 2000 HRRES 1es  URSS ERSEI ROREY (G rd il 0 e9 el e 564 ki . = ibe CiE S eane.
mriipe neake Rain srerd 00 YKL paDag s S D0 : ; o ¥
:E3RE32EEE s300= SR ERNAE 28RS SRAE 02500 SRXRIRIS2S 2522 5NN, 12222 2222312200 : : bo

TANSSTUd WAANITAD-ANIONA

A-16

(9)

NOI1LVYITd03d




LR CN I . vy LA R E] R g -x* -
LR PR o mgwxﬁnufmvwmmu.:ww.;* Q 6 L

L¥0d

(SaNnod 000°1) NOISNAL 378VD

agl1s

(SANNod 000°1) avol

TVIXV XOOH-INILSINYY



NATF-EN-1100

175

150

125

R

b

g
ity

H

e
444

ENGINE RAM STROKE (INCHES)
Figure A8 - Continued

sd by byaga .

ittt b

1

t4 41

(9) (1S4 000°T)
o} NOILV¥IT303d AUNSSAUd YAANITIAD -4NIONA
7 A-17
/I



fie B B
il EPTE L PR R T | e=ll FILS
_ §ooH

.i.l.lu...*..-...lr.L!ltrrlt

' |2 e

[k N i

bacg s e
! |

4 ERea SR BN, 508

.._+.___.'._

i !
L0 sid 2adacl%
5 _
a2 21y e S PR (S
_ -
: : N
| | _
NS e T v i Y

cerodenes
T .
. ER

g

_..
A.r,. [}

1 M i M. Eeor i AL b g Tl
SN IO T TS MR EEONL MO
PRI Re 1 =GR IO AplehTEs

3]

st TR

S
4

ppage
fedn
veie

0z1

091

Lyod
(saNnod 000°1) NOISNAL 319VD

adls

/4/

TTVIXV AOOH-ONILSTYYY

(SaNNod 000° 1) avol




WAL -EN-1100

=}
-

(sasdweg aaeays InoyijM paandjjuon aess Jugisaray
€ POH [ daeR) S3ouy 771 Jo poads Fuileduz ue 3¢ IIRIDITY HY-V
punod-00E“zZ1 ® J0 JuawWISaIIV WAINIAD-NO :161Z7 Iuaa3 Jo A303sTH =ujl - g% =2and13

(scN003s) FWIL

- L o -
S _ﬁ "¢ L 4 [+ I 4 L |
-
e ras FREEE D T sowyws r B
HHT aa i e R 3 i R e Eets chaspees 11
ag ] Tt
wEms e =211 $251 : - i T il
el 14 I 1 1 TR o a8 b ey wa . '
i L s S A i
it i il $ L aa H .
44 - S IIE: I - sfiascgd Ll g e n N
11113031 1 1 - :%:.mmi 1 1} T i
4 = 44 - (44 d] . m:.. * - a 884 b it t b
4 T + -y FEd g
%.“..w..:ﬁ I ades of - HiEHT I . __mH LR
St Hire : HEf s HiB 1355 RS
H ] . - - 4 g - SETE PR - 211
shigiaat 1 i e R iR Hh i HHH fH
FEE R .*.. T + +3+1 - it . ._.. .m H
1 ....u.......“. M 5 . F.hn.._. i R EEaw IgEERE s PRFAE FRE pand ag gl
Sa3 : ¥ HH e L e 0 i SJHH
i ....._" (e 1 e _"__ -3 + e F A4 - rbeia i dtiiigiil ppea pa s m.s
- laa b = =i 2 B - 4 i . | 4 = . - - k- - 4
fietibotat eeis 8851 iREEERETE 10 IRERS S0 pnhe dante S5ent HHBRIR R R ErEtizan IR
Se401 SR3%s igaas redes 18531 toess 33 ikats iitaetptas aey L R 1hi
1T 1 i i I rTT: 1
HT it T tHH e Sstisasss salet SREES IH HHHH teHE
R ierl feees IRERE Sasat ERRRE IBORRTTIL BECR2 22000 3200 100E] Rady Fhoes el L3R halat s 0°01
g
i 552 EE T HEEIRERE Tt b 5331 (253 STE AL 353358 UL IEE 51 588§ : 00°0
etetsilsy jeient sipstibemaseih 48: $3882 13050 peRRY ERER &
i ; i e
it 4 i L1t jamnaBad '
I H S rmas a T Y T ST 1
Hi -._#.M qm T 1 sagaa "ty e
shaph _ bty h : 1
- SR 3 - +
1idasteady [ T t
ysesasap = t ! RN b : .
fH EH T i e Hith i1 244, +1 0s5°¢
AR - - . rEE LRE] H } 3
s i 1 H o .
'_". 1a b - 1 F w4
aaganag by sHE 3
iHH! t agds 83!
: .
- ; e - L€
1 st e
-+ : LT BRI -
rp 1 ____:.H....h.w 313
= a i ERER] ok EEE e .
.Vﬂo.HA tHt '] BE 44 nu ..._.ul_. .". uﬂ m
i = 13i41] 4251 ek :
i diaes HiHiE : 3!
s T RRT 1 T
”“« ,%“.w ! .w, o ..,T. : e

£Z°9

. ! e gl

21 By e 8 jr
©oroe

% !IT ; i -

” i ,

(1sd° 000°1)
TANSSIUd YIANITAD-3INIONT

A-18

/3

(9)
NOI1YY¥3T1303d




»»»»»

LTSS bOSSE 0860 | (A 0_

1304

e s e —

L

agls

(SANNOd 000°1)  avoT

(SaNNod 000°1) NOISNAL 319VD

TVIXV MOOH-ONILSIWHY



NATF-EN-11i00

e

o

oo oo 4 e e

13
150

wmu pmr
e
e
e
ssishd
i3 ned
o
"y
L)
—
. S ¥ i' 551 + T T + T E-ﬂ\
S EYE N AL § B i 11 : ! paRgEREad BE i
S TR et pads semdaasay  fash = o
ol ISRy il Eed S mm aai T Ha jadeasiiod ii HH [T 2
SIS . 3EeEmmgis rema tivyy STERLE: 2 esasauve spnas b ! =z 3
Ty SN SRR R Sy, N N 3 i o eshe taasy <]
[ &k 0 1 T 1] . Tt T J!'l: o -
! G ik ' o r Hi o
= 1e. - o= -+ I2xs Satt 5 b 8 [} o
! 2 T ! s FEEEEETERESS Ba e rge =
0 K : L] i H I Ly . B pi S 1<)
: g 331 1858, gastd b : H : o
e am] . Y 1T : amm I E
i i i 11 : o =y 3 : 1} t J
e I o 1 1 sk -
T T 853! 3330 333353 3 3 2
' e iy 1 ans gEe s 8 s 8%
= e e RERLaML e caadhaalil =i jasd i3t :
10 i T 3 I 3 3331 pi2d 43 3 5
. ol } . = - sradfoes f LK - Ta ] 3
SERI at : i HHH 3802 £28d 0 ~ =
5 o 1 nmp - oy T o0
i ] “ - (44 by * L ol
! e PRaa 4 o o S v
oo s e st : 7 s
i e l
! ' ‘i-__‘.. ppes
el e 412 ? Eat
! 3
bdLaad H
poses paoazitasite HHHH
[

v
drdadoe

. (9 (1sd 000°1)
70 NOILV¥31304a TINSSTYd YIANILAO-ANIONA

I A=-19
/>




e ey emed EemTavm=my==s) . SIS GNP |

Lyod

SR SIS S R

i . . i ESr e - i = i

i 1_ WO B SR R W3 00 O _T O B i

T e e T e e
“ : m > fx .q A o .._. ..I_. o} el R e wantiel o i ._ R R e SR T |.m.| ||.I.1.4......” & .-..._I.L.P.

“-m ] .!PIT o A L s M| Mtrertas it O —-109

i bt g i = u 0 O B i W L o B

- & AN T S 1 e S (oo SN | | S O O SO G e PR S s D R TS | SRS T Y [ deid E100 e

N HE | I O M O

s I (.l N o m w

D SO |
P . 5 oy
| i t
' . *
.vc _rr —- o ——
| : i
Sgo af '
N ]
W 1

.
t

. .
e e e e e o
. :
. .
\

(saNnod 000°1) NOISNAL 319VD

aals

s

“NDa 000" I) avo'l
v AOOH-INILSITNYV



S o

™ N

NATF-EN-1100

(8uy339g 3Iy819M 278uis ® Buys
‘ciadmeq aArayS YITM poan3jyuon aeadn Sujisaaay
€ POH L Yaey) s3ouy g¢1 Jo paadg BuyBeBujy ue e 3yeadayy gu-v
pPuUnog-000 ‘1 ® Jo JusmIS3aIIY YIALNAD-NO

(samoods) IWIL

108612 IuaAZ jo LI1038TH awIl - 01V 2an3yy

S
(s
(1sd 000°1)

NNSSTUd YIANITAD -ANIONA

Ny

F05°¢

€1

(9
NO11V¥3T1303a

»
e o sam mee b

L
i
.
} -
' H !
. S o
_w | |
1 i ]
_ §
JEs : w
|
i : M
i
' E il
i [ il
_ _ e,
R
S g e
1 ]
! |
i ." - .m.
] m P 3
H : |
H - il
T - i
1 ¥
)

A-20




e e T

1 vk
T T T py s
103 SBHE 431 beds] Iais
il i d el $48 b3 £ EReT
tot el 4l 11583 5% oy
4t HHs 48 4548 P o
[ b1 ._T.. i iv U
i A s+
14 Fofiid! liiGiH ik
'H ER Eg s s ek
} b IEESe ! . FIES S S -
_m.." it Hi HE oS
L e YeeEe g

i - e

f ﬁfkt i
P - P

1
+

o fEiey ]

..n.tnmc.v

[
e

1404
(SaNnod 000°1) NOISNAL ATEYD

agls

TVIXV AOOH-INILSTWAV

(sannod 000°1) avol

-

NS



NATF-EN-1100

. : panuUIIuO) - QTV 2an81g

(STHONI) THOUIS HVH INIONA

002 sL1 0ST _ 521 001 st 0§ ' 0
. -
R R e T T T e e e T e T T T e o 0
54 HEst EaR e oo zw,ﬁ.l-auqhw; 5 HEE 1351 11 W+ i :%m”-w g _-111.M$#hm --uu,"".ku.m.,; s31Ezs] aeas dgas it
thele P ﬁ 1 it T H e el .ﬂ: ..m.._. H H -M h i HHH .mn.: m ."" i H H......_r . e - T+ - 4..& -
¥ L H T " * + 4 +1 -
Re41 FEH EITE DEREH rhaqs sb3di spens: st o : 1H SR gt gt et e pdnifediid AR IR Hihe] .
13 i HHH “u“* by ..Tu..u utrl.".-.... T EREEEYE - - ¥ s et 4 p, e 1 ﬂ N
i _ﬂ 1 PR stye: fangcites dIRETIR4R: SRR I8 1 4RSS BHHHET i i $381%:
[ESE! T IRNES SR SeR3t iy pREH] cieby SEH 12 3 w# R B H i3] isesaen] : i
i b bttt Hesiphans st asaad 1%1nm:1. it i HH i iH: tHaHH] t 0°¢
[FEEL FL4H HEH T ge aRes L RRTER TRRREREa; LSRR RRE IS ; TR HR T HHHHHE
51 [00E] R081 RN ARES] punacant beseauntat ibe R B HRHE  HEH R T H R n.ﬁr:&x-r
SR e e e e R T 531 10301 I3 E JEILILIIIIENIICRIC: T {3338]iseEs
Lw m: t HM:, M“:Wﬂ mﬁwwwfwhu* it EMPW : e T R .M 6y
BESd E3 A% R o s e e e T e S i3indsanagl sfs: T3EaRaEss iRsaN s
(IRLE beddynna] ekl foset HOBIOgRS: mem HERUH IR RS B RHHEE HH R L "n.MmM
EEE: [T h Subbi et T o HH T R REH A HR e e e e B
gis 0T1 EEEEH ISR ESEES Fhess d453e choks RS Fbstehet] b SRS [T HERSH i sheds o LR R R

0°01

~+—-700°0

€1

R i e 5 el

~+—+10s°2

. A

S a——

S

e
!
e~
i
o
|

e ——
1
i
e
'

402

e e e mene e oo e ban

130d
¥0

e W
' °o
!

R e —t A== 0y

' Y B i i in ¥ S| ..w_.
S TRt SRR PN PRISPT] peres ewiy S LSSGE SR ES LENEI CET SIS DL IREL) 114
{ i =T g Tt
. - Ll pE IEEE TS FREwS .q«

' {1 i IRERS B3 h
PR SN UG Sl SN LIy 1 =k Al S58E0 SN

' | R T o v Y

A-21

(1sd 000°1)

TANSSTUd YAANITAD-ANIONI

(9)
NOI1LV¥3T3030d




see
soe

Ly0d

agqls

(sannod 000°1) NOISNAL IT8VD

g

(R
Lhis

=3 5
Ao

i3 I Bt 18
t
{
el W EES

v
boso qme ot - -
'

g.;

] it
bk ] 2l
i : | ;
S L, N
h : ! 3
H

3 [

| !

L ool -k

TVIXV NOOH-ONILSTWYY

(SaNnod 000°1)  avol




NATF-EN-1100

(sasdueq sAvays YITM paan8iJuo) aean Bujisaaay
£ POH ( daeR) sJou) #€1 Jo paads 8uyBeBuly ue e 3IJRIDATY VH-4

punod-00s ‘z¢ ® 30 IudWISIIAV YHINID-NO

1€L81C IudA<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>