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igational aids include an Inertial Navigation (KLAS). Equivalent airspeeds (KEAS) and 
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. l_NTRODUCTlON 
/‘I 

Except for repetition necessary for emphasis or continuity of thought, this 
section contains only those procedures which differ from for are in addition " 

to the normal procedures supplied in Section II. 

INSTRUMENT FLIGHT PROCEDURES 

These aircraft handle well during all phases System, TACAN, ILS and ADF. IFF is also 
of instrument flight when operated in accord- installed, as are the directional and ranging 
ance with procedures specified in the fol10w- features of the AR C/50 radio. ‘ ing paragraphs. As with all high perfor- 
mance jet aircraft, constant attention to The ships pitot static system is.the primary 
flight instruments is required. Normal jet speed and altitude reference during takeoff 
instrument techniques are satisfactory for penetration, approach and landing. Speeds 

~O\O~O\O 

\lU'|U'lO0 

operation during instrument conditions. Nav— given here are knots indicated airspeed 
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SECTION Di 

altitude information from the airdata com- 
puter system (TDI instrument) can be used; 
however, TDI response may not be as rapid 
as the ship system indications during tran- 
sient airspeed situations. . 

The stall warning indication is referenced 
to pitot total pressure and to the attitude 
probe in the Rosemount pitot-static boom. 
It is independent of pitot-static pressures 
sensed by the ship and air data computer 
systems to that extent. Pitot heat should be 
sufficient to keep both the pitot head and the 
attitude probe operating during icing con- 
ditions. 

NOTE 

Keep pitot heat on during all sub- 
sonic instrument flight operations. 

BEFORE INSTRUMENT TAKEOFF 

After aligning the aircraft with the center- 
line of the runway, check synchronization 
ofthe FRS compass, check the INS mode 
selector in FRS position, and set the atti- 
tude indicator so that the miniature airplane 
is level with the horizon line. The BDHI 
No. 1 needle selector switch is placed in 
the TACAN position to display TACAN bear-' 
ing information on the No. 1 needle of the 
BDHI. 

NOTE 

The FRS compass will be used for 
heading reference during all take- 
offs and instrument departures. 

9-2 
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INSTRUMENT TAKEOFF 

Maximum thrust will be used for instrument 
takeoffs, using procedures identical to those 
contained in Section II. The following pro- 
cedures supplement those given in Section II: 

a. Rotation - Begin at computed rotation 
speed. Apply smooth, constant back 
pressure to establish an indication of 
+ 10 to + 12 degrees on the attitude 
indicator in about five seconds. The 
aircraft will fly off the runway at nor- 
mal airspeeds. 

b. Maintain 10 to 12 degree pitch attitude 
indication while accelerating to desired 
climb speed. The altimeter and ver- 
tical velocity indicator should show a 
definite climb indication before retract- 
ing the landing gear. Care must be 
exercised to insure that a positive rate 
of climb is maintained during accele- 
ration to climb speed in order to pre- 
vent the aircraft from settling back to 
the runway surface. - 

NOTE
_ 

Initial indications of the altimeter 
and vertical speed indicator may 
be that of a slight descent. 

c. Landing gear lever - UP when definite- 
ly airborne. 

d. Throttles — Minimum afterburning after 
gear up is indicated. Military thrust 
may be set as 300 KIAS is approached 
when a Military power climb is used 
for instrument departure. 

NOTE 

Use Indicated Airspeed during take- 
off and climb until proper climb 
speed schedule is reached on the 
TDI. 
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A—l2 

INSTRUMENT CLI MB 
A 

ii l 

Instrument climbs using the normal air- 
speed and afterburner schedules can be 
made safelyf It may be desirable to main- 
tain maximum afterburning after takeoff 
at heavy weights, but allowances must be i 

made for the more rapid acceleration and 
steeper than normal climb attitude. It is 
highly recommended that the normal after- 
burning schedule be used after takeoff. This 
minimizes the possibility of exceeding the 
desired climb speed schedule. It also pro- 
vides more time for EGT control ifithis is 
required. Maximum thrust may be resumed 
if desired after stabilizing at the proper 
climb speed. 

NOTE 

. Reduce climb speed if rough air is 
encountered as described in Op- 
eration in Turbulence, this section. 

. The TDI and ship system‘pitot— 
static flight instruments should 
be cross checked periodically 
during instrument flight to con- 
firm proper operation. 

Restrict all turning maneuvers to 300 max- 
imum bank angle during low altitude instru- 
ment flight. _ 

MILITARY THRUST C LI MBS 

The optimum VFR Military thrust schedule 
is suitable for instrument climbs to inter- 
mediate altitudes. As soon as the climb 
schedule is intercepted, the TDI beeemes 
the primary pitch control instrument for 
the remainder of the climb. 

INSTRUMENT CRUISING FLIGHT 

Establish cruising airspeed at the desired 
altitude and retrim the aircraft. After 

Approved for Release: 2017/07/25 C06535944 

Instrument Departure Instructions have ‘ 

been accomplished, the BDHI may be 
switched to display INS navigation infor- 
mation as required for mission completion. 
Readjust the horizon bar on the attitude in- 
dicator to indicate level flight attitude when 
the aircraft is in level flight at cruising 
airspeed. These aircraft have excellent 
handling characteristics throughout their 
normal flight speed range if properly 
trimmed and flown by reference to the 
flight instruments. V 

NOTE 

Below Flight Level 180, the alti- 
meter must be set to station 
pressure and used to maintain 
assigned altitude. 

TURNS 

A constant 300 angle of bank may be used 
for all turns except rate turns when re- 
quired or__ desired. 

STEEP TURNS 

Any angle of bank exceeding 300 is consid- 
ered a steep turn. The aircraft is easily 
controlled on instruments in banks up to 
600; however, due to structural load re- 
strictions, bank angles in excess of 450 
should be avoided. 

HOLDING 

Holding patterns and descents between 
holding levels should be flown at Z75 KIAS 
at altitudes from 35,000 ft to 20,000 feet. 
(KEAS ranges between 260 and 270 knots at 
these altitudes.) Approximately 6200 rpm 
will be required. At normal weights, 
average fuel flow while turning varies from 
approximately 5500 pph per engine at the 
higher altitudes to approximately 6500 pph 
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JET PENETRATION AND TACAN APPROACH (Typical) 

HOLDING: 275 KIAS 
6200 RPM 

HIGH ALTITUDE 
INITIAL APPROACH FIX 

TYPICAL TACAN PENETRATION 
AND STRAIGHT - IN APPROACH A 
PROCEDURE (HIGH ALTITUDE) 

—° 

300 KIAS 
5500 RPM 
CLEAN 

TACAN 
STATION 
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GEAR DOWN 
27 NM 
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Figure 9-1 
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at 20,000 feet. The rate decreases about 
500 pph per engine during straight legs. 
Somewhat lower airspeeds can be used, if 
desired, if there is little or no turbulence. 
To descend between holding levels, reduce 
power until 500 to 1000 feet above the de- 
sired altitude. Refer to Appendix for loiter 
performance. 

NOTE 

. The INS mode selector must be 
placed in the FRS position prior to 
initial station passage and entry 
into the holding. pattern. 

. Check the FRS compass for syn- ' 

chronization and that the BDHI 
No. 1 needle selector switch is 
in the desired TACAN or ADF 
position. 

. When the BDHI N0. l needle se- 
lector switch is placed in the 
TACAN or ADF position and the 
INS mode selector switch is placed 
in the FRS position, the No. l 

needle of the BDHI will display 
magnetic bearing to the selected 
ADF or TACAN station provided 
the AN/ARC-50 function switch is 
not in the ADF position. For the 
same conditions except with INS 
mode selected, true heading will 
be displayed. 

JET PENETRATION 

The ships pitot-static instruments are the 
primary flight instruments during a penetra- 
tion procedure descent. These penetrations 
are flown at 300 KIAS with power s_et at 
5500 rpm. Initial rate of descent will be 
3000 to 4000 fpm. Approximately 4000 pph 
per engine fuel flow can be expected for 
normal weights when starting from 20,000 
feet. The initial rpm should be maintained 
and fuel flow allowed to increase as altitude 
is lost. 

SECTION, IX 
A-12. 

NOTE 

Engine speeds below 5000 rprn 
should be avoided to prevent cy- 
cling of the engine start bleed 
valves. TACAN will be inoper- 
ative if left engine rpm is below 
approximately 4500. 

The landing gear may be used for additional 
drag during the penetration if desired, but_ 
should be extended no earlier than middle 
station passage and no later than the turn 
to final approach when making a procedure 
turn to final approach heading. In a normal 
teardrop penetration or straight in approach 
the landing gear should be extended prior 
to the final approach gate. At normal ap- 
proach gross weights, maintain Z30 to Z50 
KIAS after. level off through the turn to 
final approach. Total fuel flow increases 
to approximately‘ 13,000 lb/hr with the gear 
down. Final approach speeds are identical 
to those for normal traffic patterns and 
landings and -will be adjusted for existing 
gross weight. For a single engine approach 
the gear should not be extended until final 
approach is initiated. Minimum approach 
speed is 200 KIAS for a single engine ap-

h proac . 

NOTE 

Fuel required for a typical tear- 
drop penetration is from 1000 to 
1700 pounds. ' 

INSTRUMENT APPROACHES 

These aircraft are equipped to make either 
TACAN, ILS or ADF approaches. Pre- 
cision Approach Radar (PAR) approaches 
may also be made. When flown as recom- 
mended, aircraft control response is good 
at all times. The downwind or outbound 
portions of all approaches are flown at 250 
KIAS with the landing gear» down. The base 
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RADAR APPROACH PARIASR 
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leg or procedure turn portions are flown 
230 KIAS. The minimum final approach 
speed is 165 KIAS and should be increased 
by one knot for each 1000 pounds of fuel re- 
maining over 5000 pounds under normal op- 
erating conditions. With one engine inop- 
erative, hold gear extension until the final 
turn is completed and maintain a minimum 
final approach speed of Z00 KIAS. 

NOTE 

. When the left engine has failed, 
the landing gear must be extended 
using the Emergency Landing Gear 
Extension procedure. The pilot 
should be aware of the time required I 

and of the other aircraft systems 
which are affected by loss of the 
left engine. 

. Altimeter position error correc- 
tions are small at instrument 
approach speeds and may be 
neglected. 

. Use the rain remover and wind- 
shield defog and deice systems 
as needed. 

SECTION IX . 

A—1Z 

MISSED APPROACH AND GO-AROUND ' 

Apply Military thrust as soon as it is de- 
termined that a go-around is necessary. 
Use afterburning or Maximum thrust if 
necessary. Raise the landing gear only

i 

after a climb has been established, and 
climb to the missed approach altitude at 
250 KIAS. When positive rate of climb has 
been established adjust power as necessary 
to maintain 250 KIAS and approximately 
1000 to 2000 foot per minute climb. In the 
event a single engine missed approach is 
necessary, follow the single engine go- 
around procedures in Section III and ob- 
serve the single engine minimum control 
speed. 

y 
NOTE 

Fuel required for a missed ap- 
proach and GCA is approximately 
3000 pounds. A VFR closed 
pattern go-around requires ap- 
proximately 1000 pounds. 

ICE AND RAIN 

Detailed information on flight through icing 
conditions is notconclusive at this time. 
Flight to and from terminal areas where 
heavy icing conditions and/or heavy rain 
are present is undesirable. Extended flight 
in any known icing conditions is prohibited. 
If icing conditions or heavy rain at near 
freezing conditions is encountered in flight, 
theengines must be examined for damage 
during post flightinspection.

A 

WINDSHIELD ICING 

Without hot air deicing, forward visibility 
through the windshield is unsatisfactory 
under all icing conditions at penetration and 
approach speeds. Ice buildup occurs very 
rapidly and dissipates very slowly, parti- 
cularly with heavy build-up, even after de- 
scent to lower, warmer altitudes. Ice will 
build up on the spikes at penetration and ap- 
proach speeds and enter the engine as it 
breaks off upon descent to warmer altitudes. 
Engine damage due to ice ingestion is not 
normally severe enough to cause engine 
shutdown and can be minimized by reducing 
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A-12. 

rpm. Hot air flow on the windshield is satis- 
factory for de-icing and inhibitingice build- 
up if used prior to the time that icing condi- 
tions are encountered. If windshield icing 
is anticipated or encountered: 

1. Windshield deicer switch - R, or L 8: R, 
as required. 

FLIGHT IN RAIN 

In rain, forward visibility is obscured by a 
water film which extends over almost all of 
the windshield area. Use of the rain re- 
mover liquid during light and moderate rain 
conditions improves visibility to a usable 
condition at approach speeds. Visibility is 
momentarilyi obscured as the liquid is ap- 
aplied, then the windshield clears and beads 
of water form which stream across the 
glass.» Rain remover application is needed 
at ten to fifteen second intervals for best 
effectiveness. The hot air deicer should 
not be used in light to moderate rain, as the 
hot air by itself does not clear the wind- 
shield, and the rain remover liquid is ap- 
parently blown away before it can become 
effective. The rain remover system is not 
effective with very heavy rain conditions, 
and, although hot air deicing provides very 
slight improvement, visibility remains ob- 
scured. 

NOTE 

Reduce speed below Z50 KIAS 
before applying rain remover 
fluid. 

Do not apply rain repellent on a 
dry windshield. Prolonged ob- 
scuration may result. 

1. Rain removal button - PUSH. 

NOTE 

Momentary cloudiness will occur. 

2. Repeat as required when visibility 
deteriorates. 

HIGH HUMIDITY CONDITIONS ' 

If fog emanates from cockpit overhead dis- 
tribution ducts: 

1. Q—Bay temp control - INCREASE as 
required. Y

‘ 

If condensation forms on inner or outer 
glass: 

2. Windshield defog switch - INCREASE 
as required. ' 

3. Windshield deicer switch - ON R, or L 
8: R, as required. 

LURBULENCE "AND THUNDERSTORMS 

areas where extreme or severe turbulence 
is forecast. ln the event that such condi- 
tions are encountered however, airspeed 
should be maintained between 250 and 350 
KEAS as a general rule. Refer to the 
Structural Capability In Gusts chart, figure 
9-3. 

Approved for Release: 2017/07/25 C06535944 g*_ 

° Flight should not be scheduled through OPERATION IN TURBULENCE 

Gust conditions are defined in terms of 
extreme", "severe", and "moderate to 

mild" conditions. (Refer USAF AWSM 55-8 
15 June 1965). Aircraft structural capabil- 
ities in turbulence air do not penalize nor- 

9-9



Approved for Release: 2017/07/25 C06535944 
SECTION. IX 

» A—12 

mal operating procedures except when below 
40,000 feet. In the event of extreme tur- 
bulence below 40,000 feet.“ airspeed should 
be maintained between Z50 and 350 KEAS. 
Figure 9-3 shows that the aircraft can be 
operated safely in severe turbulence at the 
design speed unless in the altitude range 0 

between 20,000 and 25,000 feet. A speed 
reduction to 400 KEAS should be accom- 
plished by reducing power if severe turbu- 
lence is encountered while operating at high 
speed in this area. (The normal Mach 0.9 ' 

climb speed in this area is below 400 KEAS.) 
Normal descent speed, 300 KEAS, ap- 
proaches the optimum path for rough air _ 

penetration. 

Transonic Acceleration in Turbulence 

The probability of encountering unforecasted 
severe or extreme turbulence in clear air is 
relatively small. However, if there is a 

EOLD AND HOT WEATHER PROCEDURES 

reasonable possibility that this may occur 
during the transonic acceleration phase, 
modify the normal climb procedure. After 
reaching supersonic conditions, climb at 
375 to 400 KEAS instead of 450 KEAS while

‘ below 30,000 feet. Increase the climb 
speed above this altitude so as to reach 
normal climb speed between 35,000 and 
40,000 feet. Be prepared to reduce air- 
speed to 375 KEAS if severe turbulence is 
encountered below 40,000 feet.

u 

Jef Penetration and Landing Approach 

Normal penetration and approach speeds 
are compatible with rough air penetration 
schedules. However, the normal turn to 
final approach speed may be increased 
from 230 KIAS to Z50 KIAS in order to 
avoid the possibility of maneuvering diffi- 
culty during this phase. Standard rough air ‘ penetration techniques apply to this aircraft. 

Detailed cold or hot weather procedures are not available. The pilot should always be 
aware of the effects of non-standard temperatures on takeoff and landing distances and 
minimum single engine control speeds. The pilot should also be aware of the effects of 

. >

I .) 
wet, icy, and slush covered runways on takeoff and landing distances and on ground hand- 
ling characteristics. Refer to Section V for cold weather Oil Temperature operating limits. 

NIGHT FLYING 

Detailed specific night flying procedures are not required; however, the normal precaution ‘ 

of memorizing the positions of switches located in dim or unlighted locations should be ac- v complished. Lower fire warning light covers to reduce glare in event of illumination. i 

9-10 
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PART ~

l 

INTRODUCTION 
- List of lllusfrcitions 

Title Figure No. 

PositionError Corrections vs MachNo............ .. .....Al-1 
iPosition Error Corrections vs IAS . ................Al-2 
Approximate Differences Between IAS and EAS. . . . . . . . . . . . . . . . . . . . . .Al-3 
Position Error Corrections - Alternate System .. . . Al-4 A 

Airspeed Compressibility Correction Chart . ... .. Al-5 
' True Mach Number vs Equivalent Airspeed . . . . . . . . . . . . . . . . . . . . A1-6 
‘Mach - ‘Airspeed - Temperature Conversion Chart . . . . .. . . . . . . . . . . . . . Al-7 
StandardAtmosphere Table................................. ......Al-8 
Standard Units Conversion Chart . . ....A1-9 

DATA BASIS ' 

I

- 

Engines 

The performance charts are based on test 
data with YJ' and/or YJ-l engines. 

Fuel and Fuel Density 

These data are applicable to aircraft fueled 
with PWA 523E with PS 67A additive. De- 
viations from the nominal fuel density of 
6.45 pounds per gallon have negligible effect 
on performance as long as actual aircraft 
gross weight and fuel load are known. How- 
ever, with all tanks filled to capacity, the 
maximum fuel load changes 1060 pounds for 
each 0.1 pound per gallon change in fuel 
density. This effect on operational capabil- 
ities must be considered. 

AIRSPEED SYSTEMS 

Airspeed, altitude, and Mach number are 
available from the ship system instruments 
and from the triple display indicator (TDI). 
The ship normal and alternate systems sup- 
ply conventional altimeter and airspeed 

. Approved for Release: 2017/07/25 C06535944 l 

Mach number indicators. The TDI provides 
digital values for equivalent airspeed (KEAS) 
corrected pressure altitude, and true Mach 
number. The differences between indicated 
airspeed (KIAS) and KEAS are a function of 
speed, altitude, and ship system position 
error. A comparison of KEAS from the ' 

triple ‘displayindicator and KIAS from the 
ship's normal system instruments _is shown 
by Figure Al-3. For example: at 400 KEAS 
the normal ship system will indicate 420 
KIAS at 20,000 feet indicated pressure alti- 
tude and 475 KIAS at 50,000 feet indicated 
altitude. Other combinations of indicated 
altitude and KIAS can be determined from _._____ - 

Figure A1-3 for use in the event of TDI 
failure. 

POSITION ERROR CORRECTIONS 

Triple Display Indicator . 

The Triple Display Indicator of the Air V 

Data computer system is the primary in- 
strument for climb and for all operations 
above FL 180.‘ Its digital indications are 
almost completely compensated for position 

Al-l
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error and compressibility effects; however, 
the TDI airspeed lags during takeoff. IAS 
from the normal ship system should be used 
until climb speed is attained. The ship sys- 
tem should also be used for pattern opera- 
tion and landing, although the TDI follows 
these speed and altitude changes without 
excessive lag. 

Normal Ship Sfifem 

Figures Al-l and Al-2 show position error 
corrections for the altimeter and airspeed- 
Mach number indicators when the normal 
(Rosemount pitot static) system is selected. 
Corrections for operation at subsonic speeds 
were obtained by calibrations in flight and 
during ground runs. Corrections provided 
for supersonic speeds were obtained from 
wind tunnel results. Standard corrections 
for compressibility effects must be applied 
(subtracted) after the position error cor- " 

rections are made in order to obtain equi- 
valent airspeeds. The compressibility cor- 
rection is supplied on Figure A1-5. The 
position error and compressiblity correc- 
tions havegbeen combined on Figure Al-3 
in order to allow a direct comparison be- 
tween KIAS and KEAS instruments. 

Alternate S hip Sfifem 

The alternate system senses pitot static 
pressure by means of a flush static port 
and total head tube located under the right 
hand chine. When the alternate system is 
selected, these pressures‘ operate the ship 
system altimeter and airspeed-Mach num— 
ber indicator. The position error correc- 
tions are provided by Figure Al-4. 

COMPRESSIBI LITY CORRECTIONS 

Standard corrections for compressibility ef- 
fects on KLAS are provided -by Figure Al-5. 
These correction should be subtracted from 

Al-Z

f 

A-l2 

KIAS after the airspeed position error cor- 
rections are made in order to obtain KEAS. 

TRUE MACH NUMBER VS EQUIVALENT 
AIRSPEED 

Figure Al-6 shows the relationship between 
true Mach number, pressure altitude, and 
equivalent airspeed, based on a X of 1.4, 
the standard atmospheric parameter. 

MACH-AIRSPEED-TEMPERATURE C HART 

Ambient air temperature and true airspeed 
can be obtained from the TDI Mach and CIT 
gage as shown on the Mach-Airspeed-Tem- 
perature Chart, figure Al-7. For eréample, 
at a TDI Mach of 3.05 and CIT°of 300 C, the 
ambient air temperature is 72 C and the 
true airspeed is 1680 knots (28 nmi/minute). 
The affect of adiabatic compression and 
temperature rise on atmospheric character- 
istics has been included by using a vari- 
able X parameter. i 

STANDARD ATMOSPHERE TABLE 

The-1956 ARDC standard atmospheric table, 
Figure A1-8, provides reference tempera- 
ture, pressure, air density, and sonic 
speed information which may be of assist- 
ance in over.-all flight planning. 

‘

' 

STAN DARD UNITS CONVERSION 

The standard units conversion chart,
A Figure Al-9, provides a means for direct 

conversion of temperature, distance, and 
speed between English and metric units. 

Approved for Release: 2017/07/25 C06535944
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8871 
8832 
.8793 
.8753 
8714 

2517 
2393 
2274 
2159 
2050 

990.7 
9864 
982.0 
977.7 
9733 

31000 
32000 
33000 
34000 
35000 

36089 
37000 
38000 
39000 
40000 

-69.7 -56.5 
-69] -565 
-69.7 -56.5 
-69] -565 
-69] -565 

6.683 
6.397 
6.097 
5.811 
5.538 

472.7 
4524 
4312 
41L0 
3917 

.2971 

.2844 
' .2710 

.2583 

.2462 

.5450 

.5333 

.5206 

.5082 

.4962 

.2234 
2138 
2038 
1942 
1851 

.7519 

.7519 

.7519 

.7519 

.7519 

8671 
8671 
8671 
8671 
8671 

1937 
1854 
1767 
1684 
1605 

9685 
9685 
9685 
968.5 
9685 

36089 
37000 
38000 
39000 
40000 

41000 
42000 
43000 
44000 
45000 

-69.7 -56.5 
-69.7 -56 5 
-69] -565 
-69.7 -56.5 
-69.7 -56.5 

5.278 
5.030 
4.794 
4.569 
4.355 

3733 
3538 
3391 
323.2 
3080 

.2346 

.2236 

.2131 

.2031 

.1936 

.4844 

.4729 

.4616 

.4507 

.4400 

1764 
1681 
1602 
1527 
1455 

.7519 

.7519 

.7519 

.7519 

.7519 

8671 
8671 
8671 
8671 
8671 

1sa0_ 
1450 
1309 
1324 
1262 

9685 
9685 
9685 
9685 
9685 

41000 
42000 
43000 
44000 
45000 

46000 
47000 
48000 
49000 
50000 

-69.7 -56.5 
-697 -565 
-69] -565 
-69.7 -56.5 
-697 -565 

4.151 
3.956 
3.770 
3.593 
3.425 

2935 
2798 
266.7 
2541 
2422 

.1845 

.1758 

.1676 

.1597 

.1522 

.4295 

.4193 

.4094 

.3996 

.3901 

1387 
1322 
1260 
1201 
1145 

.7519 

.7519 

.7519 

.7519 

.7519 

8671 
8671 
8671 
8671 
.8671 

1203 
1146 
1093 
1041 
09928 

_9ss.s 
sss.s 
963.5 
.ssa.s 
9685 

46000 
47000 
48000 
49000 
50000 

51000 
52000 
53000 
54000 
55000 

-69.7 -56.5 
-69.7 -56.5 
-69.7 -56.5 
-69 7 -56.5 
-69.7 -56.5 

3.264 
3.111 
2.965 
2.826 
2.693 

230.8 
2200 
209] 
1998 
1905 

.1451 

.1383 

.1318 

.1256 

.1197 

.3809 

.3719 

.3630 

.3544 

.3460 

1091 
1040 
.09909 
.09444 
09001 

.7519 

.7519 

.7519 

.7519 

.7519 

.8671 

.8671 

.8671 

.8671 
8671 

09460 
09018 
08592 
08189 
07805 

9685 
9635 
9685 
968.5 
9685 

51000 
52000 
53000 
54000 
55000 

56000 
57000 
58000 
59000 
60000 

-69] -565 
-69] -565 
-69.7 -56.5 
-69.7 -56.5 
-69.7. -56.5 

2.567 
2.446 
2.331 
2.222 
2.118 

1815 
1730 
1649 
1572 
1498 

.1141 

.1087 

.1036 

.09877 

.09414 

.3378 

.3297 

.3219 
13143 
.3068 

.08578 

.08176 

.07792 
..07426 
‘.07078 

.7519 

.7519 

.7519 

.7519 

.7519 

.8671 
18671 
.8671 
.8671 
.8671 

07438 
07089 
06756 
.06439 
.06137 

9685 
9685 
9685 
9685 
9685 

56000 
57000 
58000 
59000 
60000 

61000 
62000 
63000 
64000 
65000 

-69] -565 
-69.7 -56.5 
-69.7 -56.5 
-69.7 -56.5 
-69] -565 

2.018 
L924 
1.833 
1.747 
1.665 

1428 
1361 
129] 
1235 
1118 

.08972 

.08551 

.08150 

.07767 

.07403 

.2995 

.2924 

.2855 

.2787 

.2721 

06746 
06429 
.06127 
.05840 
05566 

.7519 

.7519 

.7519 

.7519 

.7519 

8671 
8671 
.8671 
.8671 
.8671 

05849 
05575 
05313 
05064 
04826 

9685 
9685 
9685 
9685 
9685 

61000 
62000 
63000 
64000 
65000 

66000 

68000 
69000 
70000 

-69.7 -56.5 
67000" -69.7 -56 5 

-69.7 -56.5 
-69.7 -56.5 
-697 -565 

1.587 
1.513 
1.442 
L374 
1.310 

112.3 
1010 
102.0 
9719 
92.63 

.07055 

.06724 

.06409 

.06108 

.05821 

.2656 

.2593 

.2532 

.2471 

.2413 

05306 
05056 
04819 
04592 
04377 

.7519 

.7519 

.7519 

.7519 

.7519 

8671 
8671 
8671 
8671 
8671 

.04600 

.04384 

.04179 

.03982 

.03795 

9685 
9685 
9685 
9685 
9685 

66000 
67000 
68000 
69000 
70000 
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ARDC MODEL ATMOSPHERE - ‘I956 

Ah Temp. t Press. P P :: 
ft °F °C in. Hg lb/ft 2 

(T 

P0 ‘IL 
Po 

P_ l_ L P T c P.._'6 T.._0 VT. P.V . 

Alt 
ft 

71000 
72000 
73000 
74000 
75000 

-69.7 -56.5 
-69.7 -56.5 
-69.7 -56.5 
-69.7 -56.5 
-69.7 -56.5 

L 
L L
L 

248 
190 
134 
081 

1.030 

8828 
8414 
8019 
7843 
72.84 

.05548 

.05288 

.05040 

.04803 

.04578 

.2355 

.2300 

.2245 

.2192 

.2140 

.04172 

.03976 

.03789 

.03611 

.03442 

.7519 

.7519 

.7519 

.7519 

.7519 

.8671 

.8671 

.8671 

.8671 

03618 
.03448 
.03285 
.03131 
.02985 

T ft/sec 
.8671 . 9685 

9685 
9685 
9685 
9685 

71000 
72000 
73000 
74000 
75000 

76000 
77000 
78000 
79000 
80000 

-69.7 -56.5 
-69.7 -56 5 
-69] -565 
-69] -565 
-687 -585 .'ao99 

9815 
9355 
8916 
8497 

69.42 
6616 
63.06 
6010 
5128 

.04363 

.04158 

.03963 

.03777 

.03600 

.2089 

.2039 

.1991 

.1943 

.1897 

.03280 

.03127 

.02980 

.02840 

.02707 

.7519 

.7519 

.7519 

.7519 

.7519 

.8671 

.8671 
8671 
8671 
8671 

.02844 

.02711 

.02584 

.02463 

.02347 

9685 
9685 
9685 
9685 
9685 

76000 
77000 
78000 
79000 
80000 

81000 
82021 
83000 
84000 
85000 

-69.7 -56.5 
-69] -585 
-681 -586 
-684 -547 
-64.8 -53.8 

7718 
7349 
7012 
6685 
6374 

54.59 
51.98 
4959 
4728 
45.08 

.03431 

.03267 

.03104 

.02947 

.02798 

.1852 

.1807 

.1762 

.1717 

.1673 

.02580 

.02456 

.02343 

.02234 

.02130 

.7519 

.7519 

.7550 

.7582 

.7613 

8671 
8671 
8689 
8607 
8725 

02237 
02130 
02036 
01923 
01858 

9685 
968.5 
970.5 
9725 
974.5 

81000 
82021 
83000 
84000 
85000 

86000 
87000 
88000 
89000 
90000 

-63.2 ~s2.9 
- -51.9 
- -51.1 - -50.1 
- -49.2 

LHU1(J'lUI 

9P9? manna 

6079 
5799 
5533 
5280' 
5040 

43.00 
41.02 
39.13 
3745 
3865 

.02658 

.02525 

.02399 

.02280 

.02167 

.1630 

.1589 

.1549 

.1510 

.1472 

.02032 

.0l938 

.0l849 

.01765 

.01684 

.7645 

.7677 

.7708 

.7740 

.7772 

8744 
8762 
8780 
8798 
8816 

01777 
01698 
01623 
01553 
01485 

976.6 
978.6 
980.6 
982.6 
984.6 

86000 
87000 
88000 
89000 
90000 

91000 
92000 
93000 
94000 
95000 

- -42.3 
mm PP um 

a>aL PP@F mmaa 

Luau W59?‘ u:c>aw 

4811 
4594 
4387 
.4191 
.4004 

34.03 
32.49 
31.03 
29.64 
2832 

.02061 

.01960 

.01864 

.01773 

.01687 

.1436 

.1400 

.1365 

.1332 

.1299 

.01608 

.01535 

.01466 

.01401 

.01338 

.7804 

.7835 

.7867 

.7899 

.7931 

.8834 

.8852 

.8870 
8888 
8906 

.01421 

.01359 

.01300 
01245 
01192 

986.6 
988.6 
990.6 
992.6 
994.6 

91000 
92000 
93000 
94000 
95000 

96000 
97000 
98000 
99000 

100000. 

bkébb 9?FNP wowmw

é 
-45.1 — 
-43.4 - 
—4L8 
-40.1 — 

3826 
.3656 
.3495 
.3341 
.3195 

2106 
2586 
24.72 
23.63 
22.60 

.01606 

.01529 

.01455 

.01386 

.01320 

.1267 

.1236 

.1206. 

.1177 

.1149 

.01279 

.01222 

.01168 

.01117 

.01068 

.7962 

.7994 

.8026 

.8058 

.8089 

8923 
.8941 
.8959 
8977 
8994 

01141 
.01093 
.01046 
01003 
.009606 

996.6 
998.6 
1001 
1003 
1005 

96000 
97000 
98000 
99000 

100000 
110000 
120000 
130000 
140000 
150000 
£00000 

Y\)U'1(pJ>—l@Ul 

?b@P?9 w~oomo 

-23.7 - 
-7.19 - 
+9.27 - 

25.7 - 
42.24 

-s.7a - 

.2062 

.1352 

.09000 

.06076 

.04156 
00621 

1458 
9.561 
6.365 
4.297 
2.940 
0440 

.008196 

.005179 

.003327 

.002170 

.001436 

.000238 

.09053 

.07197 

.05768 

.04658 

.03789 

.01542 

.006890 

.00451B 

.003008 

.00203l 

.001389 

.000208 

.8407 

.8724 

.9041 

.9359 

.9676 

.8732 

.9170 

.9340 

.9508 

.9674 

.9837 

.9345 

.006318 

.004220 

.002860 

.001965 

.001366 

.000194 

1024 . 

1043 
1062 
1081 
1099 
1044 

110000 
120000 
130000 
140000 
150000 
200000 

AT'Mo$P|'|ER|C STANDARDS 

Gravity 32.17405 ft/sec” 9.80665 m/sec2 
English Metric 

Absolute zero —459.688 °F 
Standard Values at Sea Level 
Pressure 29.92 in. Hg

2 Pressure 2116 lb/ft 
Temp 59°F 
Abs temp 5l8.688°R 
Specific wt gp. 0.076475 lb/ft“ 
Density 0.0025769 

lb sec“/ft‘ 

Standard Values at Altitude 
Isothermal alt I-1 36,089.2 ft 
Isothermal temp —69.7°F 

—273.16°C 

760 mm Hg 
10332 kg/m” 
15°C 
288.l6°K 
1.2250 kg/ma 
0.12492 
kg sec“/m‘ 

11,000 m 
-56.5°C 

GENERAL PROPE 
Pu: RTorP : pgRTo 
Constant Volume P./P. 
Constant Pressure V,/V: 
Constant Temperature P1 

Reversible Adiabatic % 
7-1 

%=(%) =03?) 
Polytropic PIV1" : P,V." 

1-n Le) ~e> T|_ V; 
-' 

Pi 

7-I
7

Q 
71 

RTIES OF GASES 
rPV::mRT I T1/T: : T,/T. 
/P: Z V!/V1 
= (%Z)" 
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PART I A_1Z 
STANDARD UNITS CONVERSION CHART 

TEMPERATURE DISTANCE 5'55"
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A1-14 
Figure A1 -9 

U S GAL.L.ONS MUL.TlPL.Y LITERS BY 0.264 

POUNDS MULTIPLY KILOGRAMS BY 2.20 

IMPERIAL GA|_|_ONS MULTIPLY LITERS BY 0.220 
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PAR T II 

FIELD LENGTH REQUIREMENTS 

Title
A 

Figure No. 

Normal Pferformaince Takeoff . . . . . . . . . . . . . . . . . = . . . . . . . . . . . AZ—1 
Maximum Performance Takeoff . . . . . . . . . Q . . . . . . . . . . . . . . . L . AZ-2 
Acceleration Check . . . . G , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .t AZ~3 
Refusal Speeds,. . .

' 

With Drag Chute, Dry Runway . . . . . = . , . . . . . . . . . . . . . . t ._ . L AZ—4 
With Drag Chute, Wet Runway . . . . , _ , , , _ _ , , _ _ , _ _ _ _ , _ , , _ , A.2—5 
Without Drag Chute, Dry Runway . . . . . . . . , . . . . , . . , _ , . , A2-6 
Without Drag Chute, Wet Runway . . t . . . . , . . . . . . . . . . . . .. AZ—7 

<Maximum Weight For Single Engine Flight 
Gear Down — In Ground Effect , . . . . . . . , . . . UL . . . . . . . . . . . . AZ--3 
Gear Up - In Ground Effect . . . . . . . . , . . . . C . . . . . . . . . . G . . . AZ-9 
Gear Up — Out of Ground Effect . . . . . . . . . . . . . . . . . . . . . . .. A2-l0 

Landing Speed Schedules . . . . Q . .i . . . . . i . . . . . . . . . . . . Q . . , . . . . AZ-ll 
Landing Dsitance - Normal Performance ' 

With Drag Chute, Dry Runway . . . . . . . . . . . . . . r . . . ¢ . , . . I2 . . .AZ-12 
Witll Drag Chute, Wet Runway _ . . . . . . . . . _ . . . . . . . . _ . , , _, AZ-13 
Without Drag Chute, Dry Runway _ _ _ , _ , , , , , , , _ , , , _ , , _ , , _ AZ~l4 
Without Drag Chute, Wet Runway _ , , _ , _ _ , _ , _ _ _ __ , , , , , , , _ A2415 

Landing Distance - Maximum. Performance ' 

' With Drag Chute, Dry Runway . . . . . D . . . . . . t Q . , . . . t . . . . . A2.—16 
With Drag Chute, Wet Runway . D = , . . . . . ¢ . . . . . . . . . . . . . ., . AZ-17 
Without Drag Chute, Dry Runway . ., . . . . . . , . , O . . . . . . . . . A_Z—l8 

, Without Drag Chute, Wet Runway . .p , . . , . . , . . , _ , , , , , , , , _ , A2-19 

TAKEOFF -

_ 

Takeoff performance data are supplied 
for two types of takeoff operations. One 
applies to normal operation when field 
length is not critical with respect t-0

i 

takeoff distance. This type of takeoff is 
based on a rotation speed of 190 KIAS 
for airplane gross weights of ll0,000_

H 

pounds or more a'nd'l8O KIAS for all 
lower gross weights. This permits a 

variable‘ liftoff speed and allows a slight 
margin for takeoff with tailwind before 
being restricted by tire limit speed 
(239 knots groundspeed). ' 

4 

4

. 

The other type of takeoff applies to 
maximum performance operation where 
takeoff and rotation speeds are varied 
with gross weight so that takeoff speed 
corresponds to a lift coefficient of 0.60. 
Airspeeds at takeoff and the resultant 
ground run distance with this. schedule 

'_A2-1 
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are always less than for the normal per- 
formance schedule. Pitch angle at ‘take- 

. 
. . 0 

off is approxirnately ll at 22% c. g. . 

This schedule results in minimal tail _ 

’clearance.at liftoff. Therefore, this 
schedule is recornrnended only“ when the, 
inormallschedule or an intermediate - I 

schedule is inadequate for takeoff or re- 
fusal requirements and/or__ tailwind con- 
ditions. - 

. .,

2 

Normal Takeoff Performance and ' 

Rotationggfipeegd Schedule . 

The normal performance takeoff speed 
is based on a constant nose-wheel liftoff 
speed of 190 knots for gross weights of 
110,000 pounds or more and 180 knots 
for gross weights less than 110,000 
pounds. Time from nosewheel off to 
main gear off is assumed to be 4.5 sec- 
onds, based on average rotation time 
from test data. (Start of stick input to 
initiate rotation should anticipate nose- 
wheel off by about.15 knots or 2.5 sec- 
onds.) -The normal performance takeoff 
speed schedule based on constant rotation 
speed is incorporated in the takeoff 
ground run distance chart. When the 
takeoff is to be made with a tailwind 
component, the nosewheel liftoff speed 
may be decreaseclslightly, if neces- 
sary, to. avoid exceeding tire limit ' 

speed. Takeoff speed is also reduced 
by one knot per knot decrease in rotation 
speed. Reducing the rotation and takeoff 
speeds results in a one percent decrease 
in ground run distance per ‘knot decrease 
in airspeed. ' 

.
~ 

The normal performance takeoff speed
_ 

provides a margin- of control during “

. 

clirnbout in the event of engine failure 
just after liftoff if immediate corrective 

Approved for Release: 2017/07/25 C06535944 
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' PART II 

action is taken. Takeoff speeds are . 
- - 

higher than the mininium single engine 
control Sp8eClS fo0r' steady flight (speedos 
at which 5 to 10 of bank with up to '5 

sideslip can be used t0_ maintain flight 
path, utilizing up to; full rudder deflec- 
tion with maximum thrust on the‘ op— .

, 

erating engine. See figure 3-2). After‘ 
takeoff, a sideslip and bankttoward the 
operatiéig engine are recommendedl with 
up to 9 rudder trim to minimize drag. 
The trim required decreases with in—‘ 
creasing airspeed. - 

*
_ 

The takeoff speed schedule for normal
_ 

performance is incorporated in the take- 
off ground run distance chart, fig-ure 
A2-1. . 

" 
- » 

I
. 

Maximurn Performance Rotation and 
Takeoff $peed Schedule 

The maximum performance rotation and 
takeoff speed schedules are shown in . 

figure A2-2 as part of thetakeoff dis- . 

tance~chart. Maximum performance t 

takeoff speeds are based on the takeoff 
attitude which provides a lift coefficient 
of 0.60 in ground effect at 22% c. g. . 

Therefore, takeoff speed is a direct 
function of airplane gross weight and

p 

takeoff speeds are listed on the -gross 
weight lines of the takeoff distance 
chart. Rotation or nosewheel liftoff 
speed is that speedwhere the airplane“ 
rotation is initiated a.nd is scheduled. to 
occur 4.5 S€COI1€lS.pI‘iOI‘ to liftoff. Ro- 
tation speeds are plotted on the chart _as 
a function of ground run distance and as 
affected by wind and slope. 

_

. 

. . K 

A2 -__2
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TAKEOFF GROUND RUN DISTANCE 
Eigiires A2-l and A2-2 present normal 
and maxirnum performance takeoff 
ground run distances as a function of 
ambient ternperature, pressure altitude 
and gross weight. Correction ‘grids for 
wind and slope effects are included. 
Limit tailwind areas are incorporated 
for reference and may be used as an in- 
dication of takeoff overspeed margin 
(the difference between takeoff speed and 
"tire limit speed). The takeoff distances 
are based on test data and have no ser- 
vice allowance included. 

Normal Performance Takeoff Ground 
Run Distance 

Figure A2-1 shows normal performance 
takeoff distances obtained by use of the 
normal performance rotation speed and 
the takeoff speed schedules incorporated 
in this chart. _ 

Example: - 

For an ambient temperature of 8601?, 
pressure altitude of 4500 feet and air- 
plane gross weight of 120,000 pounds, 
determine the ground. run distance and 
takeoff speed. '

' 

Enter figure A2-l at the ambient temper- 
ature and pressure altitude, proceed 
horizontally to the gross weight and read 
down to deterrnine a zero wind zero 
slope distance of 8300 feet. Continue 
down to the 190 knot rotation speed line 
(applicable to weights over 110,000 lb.) 
and read to the right horizontally to de- 
termine the zero wind and zero slope 

- APPENDIX I 

PAR T II 
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i 

takeoff speed of 213 knots.. For a head~ 
wind of l0 knots and a downslope of 1%, 
continue to read down to a distance of 
7300 feet. The wind does not affect the 
takeoff speed but the l% downhill slope 
decreases the takeoff speed to 212 knots. 

Maximum Perfo rmance Takeoff C round 
Run Distance '

' 

Figure AZ-2 shows maximurn perfor- 
mance takeoff distances consistent with 
the CL = 0.6 maximum perforinance 
takeoff speeds and the rotation speed 
schedules which are also shown in this 
chart. 

Examle: 

Using the same conditions as in the pre- 
vious example, determine the lmaxirnurn 
performance ground run distance, ro- 
tation speed and takeoff speed. Enter 
figure A2-2 at the temperature and 
pressure altitude condition, proceed 
horizontally to the gross weight and 
read down to the zero wind zero slope 
distance of 6700 feet. The takeoff speed 
listed on the distance line for 120,000 
pounds is 192 knots.“ Continuing to read 
down, intersect the rotation speed curve, 
read to the right for the zero wind and 
zero. slope rotation speed of 168 knots. 
Continuing vertically, determine the 
distance with wind and slope as 6050 
feet. For the wind and slope case, 
the wind does not affect the rotation 
speed but the slope decreases the ro- 
tation speed to 167 knots. 

' AZ-3 
Approved for Release: 2017/07/25 C06535944 _
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Intermediate Takeoff Speed Schedule 

When the norrnal performance schedule 
is inadequate because of runway length 
and takeoff weight and temperature, or 
other condit-ions, an intermediate take- 
off speed should be considered before 
reverting fully to the maximum perfor- 
rnance schedule. When rated tire speed 
is the'lin'1iting factor because of a tail- 
windcondition, base the takeoff speed ' 

on the rated tire speed. Rated tire " 

speed can be deterinined froin figure 
5-7. If a nominal “pad” of 5 knots is. 

desired, the intermediate takeoff speed 
will be the rated tire speed minus the 4 

5 knots. The corresponding takeoff dis- 
tance can be obtained by using the fol- 
lowing method: At the same temper- 
ature, pressure altitude, grossiweight, ' 

wind and slope conditions», find the nor- 
mal performance takeoff ground run dis- 
tance. Subtract the intermediate takeoff 
speed from the normal takeoff speed. 
Thisnui-nber is equal to the percent re- 
duction of the normal performance dis- 
tance. Do not schedule takeoffs at .

* 

speeds lower than the schedule for maxi- 
I1’1L11‘X'1 perforrnance. 

0

‘ 

Acceleration Cheek Speed 

Figure A.2—3 provides a means for mak- 
ing a speed check at any required dis- 
tance during the takeoff run. ‘Use the 
takeoff speed and distance values found 
from figures A2-1 or A2-2'to 1-ocate the 
position of a guide line on the accel-

\ 
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eration check speed below the intersec- 
tion of this guide line and the check dis- 
tance value selected. The break in the 
acceleration lines at 50 knots approxi- 
mates the change in acceleration as 
maximum thrust is obtained. 
Example; 

4

g 

For example, in the 120,000 pound nor- 
mal performance takeoff example where 
the zero wind distance was 8300 feet at 
213 KIAS, the guide line illustrated '. 

shows that an acceleration check speed 
of 127 KLAS would be reached at a 3000- 
foot che_clZ_d.istance. In the case where 
the takeoff run was 7300 feet with a_. 10 
knot headwind and downslope, a guide 
line drawn from a point at 7300 feet and 
212 KIAS intersects the 3000-foot check 
distance at 133 KLAS. The 3000-foot 
check distance p_<3_iiit is recommended 
for operation at weights over 100,000 lb, 
since airspeeds reached at this distance 
allow reasonable accuracy in making the 
speed check. The 2000-foot check dis- 
tance, however, is recommended at 
light weight or low temperature condi- 
tions. c 

_ 

r ' 

y

~ 

Takeoff Fuel -Allowance 

Ramp fuel load can be adjusted to allow 
for fuel consurnption up to the lift off 
point. Idle fuel flow is approximately 
55 lb/minute/engine». Fuel consumption 
during a takeoff run is approximately 
l0_00ypounds. A. normal allowance for 
ground operation and takeoff would be 
Z000 pounds for a l0 minute ground op- 
erating period from first engine start, 
assuming 2 minutes is required to start 
the second engine. » 

. 

~ AZ-4



Approved for Release: 2017/07/25 C06535944 
' A—l2. APPENDIX I 

PART II .

- 

REFUSED TAKEOJTFS calculations are as follows: 

Planning data for determination of accel— 
eration check and refusal speeds may be 
obtained from the refusal speed charts, 
figures A2-4 through AZ—7. Refusal 
speed without chute inay be used as the 
acceleration check speed instead of the 
nornial line speed check, if desired, 
provided the corresponding check dis- 
tance is also computed. Either the 
scheduled rotation speed or the rna:/zi- 
mum refusal speed with chute, which- 
ever is lower, is the 1‘1'1E1Xl.IT1\J.1’1'1 speed at 
which a decision to abort a takeoff ifs 

recoinmended. I 

The charts show actual rnaximum per- 
formance refused takeoff capability with- 
out conservatism or service allowances. 
However, various factors rnay contri— . 

bute to perforrnance less than optimum, 
such as blown tires, delay in drag chute 
deployment, etc. Brake energy capacity 
is assumed to be 90% of full rated one- A 

stop capability, thus allowing sorne nor— 
mal service use prior to the refused 
takeoff. This factor is presented as 
I’1’13.Xl1’1'1LlIYl refusal speed.‘ For abort 
conditions where brake burn-out might A 

occur before a stop can be inade the 
aircraft is assuined to free roll at re- 
latively low speed and not stop. 

Refusal Speed With Drag Chute 

The refusal speed with drag chute charts 
are shown in figures A2-4 and A2-5 for 
dry and wet runways, respectively. 
The abort speeds are given as function 
of ternperature, pressure altitude and 
gross weight for available runway length. 
Assumptions made .in the refusal speed 

Normal rate of acceleration is. 
maintained to the refusal speed at 
which time coniplete and instan- 
taneous loss of one engine occurs. 

Ma:~:irnum afterburning thrust is '

. 

maintained on the operating engine 
and zero thrust is ‘obtained from the 
failed engine for 3 S6COIlCl'1:‘, before 
the throttle on the o.peratin_g engine 
is retarded -to idle. 

Note 

No rotation is attempted when 
a takeoff emergency occurs be- 
fore reaching rotation speed, ' 

even though airspeed niay exceed 
rotation speed during this re- 
cognition and action period. 

Lf the takeoff is aborted after rota—‘ 
tion has been initiated, aerodynamic 
braking is utilized until the aircraft 
has decelerated to chute deploynient 
speed of 190 knots. (Refer to 
ABORT procedure, Section Ill. 

The nose is lowered before brake 
application if aerodynamic braking 
has been required. (See 3 above.) 

Braking torque is obtained one sec- 
ond after retarding the throttles 
unless rotation has been initiated. 
The allowance for chute full deploy- 
nient is 4.75 seconds after drag 
chute switch actuation.

_ 

Optimum wheel braking is continued 
until the aircraft is stopped.

_ 

A2—5 
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7. ' Drag chute is jettisonedat 60 knots 
on a dry runway and is retained to 
full stop on a wet runway. (The 
chute should always be retained - 

until stopping is assuredl) 

8. Zero wind and zero sope. 

9. Hard surface runway. (The effects 
of water, slush, or snow on accel- 
eration have not been considered.) 

10. The takeoff is cont.inued if rotation 
V has been initiated prior to an engine 
failure when a positive climbout 
capability exists.

g 

Example: 

Using the same conditoions as in the take- 
off example, i. e. ,‘ 86 F temperature, 
4500 feet pressure altitude, 120,000 ‘ 

pounds gross weight, find the refusal 
speed with drag chute for a 12,000 foot 
dry runway. ' 

Enter figure AZ-4 at the temperature 
and pressure altitude conditions, pro- 
ceed horizontally to the gross weight, 
then downward to the available runway 
length (accelerate and stop distance 
available) and read a refusal speed of 
170 knots. (This refusal speed is usable 
only if 90% of thebrake energy isn't ex- 
ceeded.) Proceed downward to 120,000 
lb dashed line and read a 1’I').B.Xll’T1U1'1'1 re- 
fusal speed of 135 knots andinterpolate 
the distance to accelerate and stop as 
8500 ft. 

Approved for Release: 2017/07/25 C06535944 _ 

Using the sarne procedure for the wet 
runway case, enter figure A2—5 and 
read a re.fus:il speed of 151 knots. 

Refusal Speed Without Drag Chute 

Refusal speeds without drag chute are 
presented in figures A2—6 and AZ-7 for 
dry and wet runways, respectively. The 
refusal speeds are given as a function of 
tenfiperature, pressure altitude and 
gross weight for the available runway 
length. Assurnptions made in the no 
chute refusal speed calculations are the 
same as those made for calculating re- 
fusal speeds with chute with the follow~ 
ing exceptions: 

1. Drag chute deployment is attempted 
as the nose is lowered at 190 KIAS 
(if rotation has been accomplished) 
or at start of braking if aborting 

_

‘ 

from a lower speed. Drag chute 
failure recognition is normal chute 
deploy time of <1-.75 seconds plus 
3.0 seconds recognition time. 

2. Wit}: a wet :u'ri\va"y', one engine] 
is slrtut do‘-."/‘n after recognition of 

0 

chute faii."t1re, up—elevoz1 drag is -

4 

used (hut the nose do‘:/n attitude 
maintained), ant.i—sl!;id is turned‘ ~.\ 

-offend the stop is with all. tires X 
-blown. " 

' ' 
‘

\ 

Example:
A 

Using the sarne conditions as in the pre- 
vious examples, find the refusal speed 
for dry and wet runways. u 

For a dry] runway, enter figure A2 -6 
at the temperature and altitude condi- 
tions, proceed horizontally to the gross. 
weight, then proceed downward to the 

A2-6



v 
- p . 
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maximum: refusal speed line for l20,'O00 
lbs and read a maximum refusal speed 
of 112 knots. Using the same proce- 
dures for the wet runway conditions,

0 

enter figure AZ—7 and read a refusal 
speed ofl07 knots. ' 

_ 

5
' 

SINGLE ENGINE CLIMB CAPABILITY 
Three curves of single engine climb 
capability are supplied to -show the effect 
of speed and temperature as an aid in 
judging performance at takeoff weight 
With maximuin thrust. Figures A2-8, 
A2—9 and A2-10, show the effect of air- 
speed on maximum weight for gear ' 

down in ground. effect, gear up in ground 
effect, and gear up out of ground effect, 
respectively. The illustrated perfor-I 
mance represents wind. tunnel tests re- 
sults.~ A degradation factor of 10,000. lb 
should be applied before use and a sup- 
plemental scale inc1o'rporat.ing' this factor 
is'p'rov'ided. The values shown are for’ 
cg = 22”/OVMAC. For deviation from 22% 
cg, decrease gross weightby 1500 lb for 
each one-percent forward shift from 22% 
cg, or increase gross weight by 1500 lb 
for each one—percent aftjshift from 22% 
cg. If operating at less than the maxi- 
mum weight for climbout, the excess 
thrust indicated by the maxiznum'weights_ 
.sh_0wn. can be used for acceleration and 
delayed climb, instead of immediate 
climb at low airspeeds, This proce— ‘ 

durelis usually perrnitted by the takeoff 
situation at the operating base. .The ' 

best climb speed with gear down close I 

to the ground is approximately 250 
KIAS. The gear would ordinarily be 
retracting during an acceleration to - 

this speed, so the value represents a. 
target speed for transition to a shallow 
climb attitude». The best single engine 
climb speed with gear up‘ away from ' 

ground effect is above 400 KIAS; how- 

Approved for Release: 2017/07/25 C06535944
' 

' APPENDIX I 
- PART H '- 

ever, 300 KLAS provides an adequate 
angle for sing-le engine climb to pattern 
altitudes. In normal operation, 300 
KIAS represents atarget speed for‘ gra- 
dual pullup to normal climb speed.

p 

Example: ' 

’ 

g

I 

Using the same conditions as onrthe 
takeoff case for gear down in ground 
effect find the single engine capability 
speed. Enter 'figure,A_2-8 at 86°F and ~ 

4500 ft altitude and using the ten"1po‘ra,ry 
decrement weight scale gives the speed 
as over 250 KEAS. Use of the gear up 
out of ground effect curve, ‘figure, AZ-10, 
gives the speed as Z32 KEAJS. . 

i

- 

LANDING FIELD LENGTH _. 

R EQUIREMENTS 
Landing speed schedules and-landing . 

rollout distance information are provided 
for dry and wet runways, with and with- 
out drag chute, and for normal and ‘maxi- 
-rnurn performance techniques. '- 

NORMAL A.ND MAXIMUM 
t 

p _ PERFORMANCEIJUUXNGSPEED 
SCHEDULES ~ -» 

Figure A2-ll shows the normal and 
maximum (heavy weight) performance 
landing speed schedules as a function of 
gross weightfdown to 60,000 pounds. »At 
gross weights less than 60,000 pounds 
the landing speed is a constant 145w 
for normal performance and. 135 ___Kl_1}§ ' 

for maximum performance operation. _ 

The maximum performance landing 
speedis are 10 knots less than normal 
landing speeds for all weight conditions,
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In addition to the landing speed schedule, 
the tailwind at which tire limit speed - 

will be exceeded may be obtained from 0 

this chart. 

Example: * 

l. For a normal landing at 70,000 
poundsgross weight, determine 
final approach and landing speeds 
and limit tailwind for a pressure 
altitude of 4500 feet and ambient 

- o temperature of 86 F. 

Enter the chart at 70,000 pounds, 
proceed up to interceptthe normal 
approach speed line at 175 KIAS 
and the normal landing speed_s_f2hed- 
ule at 155 Enter the temper- 
ature altitude chart at 86017‘ and 
4500 feet, read up to intersect the 
155 knot landing speed line. This 
determines the limit tailwind com-

_ 

ponent to avoid exceeding tire limit 
speed as over 30 l-znots. 

2. Determine final approach andIland— 
ing speeds and limit tailwind for 
touchdown. at 120,000 pounds, .4500 

. feet pressure altitude and 860}? arri- 
bient temperature. Enter the chart 
at lZ0,000 pounds gross weight, 
proceed up to intercept the final ap- 
proach speed schedule at Z35 KIAS 
and the heavy weight landing schede 

‘ ule line at 195 KIAS. Enter the V 

vtemperature—alt.itude chart at 86°F, 
- proceed horizontally to the 4500' 

foot line, read up to the intersection 
with the 195 knot landing speed line, 
and read 22 knots as the limit tail- 
wind component. 

, . 

PAR T ‘ll 

LANDING GROUND ROLL DISTANCE 
Normal Performance Landing Ground 
Roll Distance? With Drag Qhute " _ 

The normal performance landing» ground 
roll distance with drag chute for dry 
and wet runways is shown in figures , 

A2-12 and A2-13, respectively. Perk"-’ 

formance is given as a function of am- 
bient ternperature, pressure altitude . 

and gross weight. Wind and slope effects 
are included. Standard landing technique 
assumes chute deploy switch actuation , 

approximately 1 second after touchdown, 
chute fully deployed approximately 6 
seconds after touchdown, and the nose 
down at 120 .Full braking pressure 
requires about l second after initial 
pedal depression. The chute is assumed 
to be jettisoned at 60 knots for the dry 
runway case and is retained to full stop 
for wet runway conditions. , 

Example: 

For conditions of 86oF air temperature, 
4-500 feet pressure altitude and 70,000 
pounds gross weight, find the norn'ial_ 
performance landing ground roll dis- 
tance with drag chute.~ 7 

l. " Enter figure A2-l2 for the dry. 
runway at the temperature and alti- 
tude condition, -proceed horizontally 
to the gross weight and read down.- 
ward to deterrnine zero wind, zero 
slope ground roll distance "of 4109 
feet. For a headwind of 10 knots 
and a downhill slope of 1% the 
ground roll distance would be 3700 
feet, as shown in the chart. '_ 

» A2-8 
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Z. Applying the same procedure in the 
wet runway c.hart, figure A2—l3, 
shows a zero wind, zero slope dis- 
tance of 5950 feet. For the wind 
and slope case the distance would be 
5300 feet. 

Normagl Performance Landing Ground 
Roll Distance Without Drag Chute 

Normal performance landing ground rol.l 
distance for landing without chute is 
shown in figures A2-14 and AZ-15 for 
dry and wet runways. Nornial perfor- 
mance without chute assumes the same 
sequence of events as for landing with 
chute. The nose of the airplane is 
lowered at or before reaching 120 KIAS 
and bralzes applied. ln the no chute wet 
runway case it is assurned that one 
engine is shut down and anti-skid is 
turned off at start of braking. 

Example: 

Using the same conditions as in the ‘\ 

landing with chute exainple, find the 
normal perforniance landing distance 
without drag chute.

l 

1.. For the dry runway case, enter 
figure A2-14 at the ambient tem- 
perature and pressure altitude con- 
ditions, proceed horizontally to the 
gross weight, then. read downward 
to deterrnine a zero wind, -‘zero’ 
slope ground roll distance of 8500 
feet. With wind and slope, the dis- 
tance is 7900 feet as shown in the 
chart. 

2. For a wet runway condition, the 
zero wind and slope distance is 
13,5500 feet, as shown in figure 
A2-~15. The wind and slope dis- 
tance is l-3,100 feet. 
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Maximum Performance Landing Ground 
Roll Distance W.ithgDrag Chute 

When using the minimum roll landing 
technique, distances with drag chute 
rnay be obtained in figures A2-16 and 
A2-17 for dry and wet runways, respec- 
tively. Performance is given as a func- 
tion of ternperature, pressure altitude, 
and gross weight. Wind and slope effects 
are included. Minimum roll technique 
assumes touchdown at 10 knots slower 
speed. than normal. If touchdown is at 
speeds l.ess than 190 knots, chute de- 
ploynient is assurned to be initiated and 
the nose lowered as soon as the main 
gear touches. If at speeds over 190 
knots, chute deployment a.nd lowering 
the nose is delayed until 190 knots is 
reached. Brakes are applied as soon as 
the nose gear is on the ground. The 
chute is assumed jettisoned at 60 knots 
for the dry runway and is retained to 
full stop for the wet runway. 

Example: 

Using the same conditions as in the nor- 
mal landing examples for 70,000 lb find 
the inaxirnum performance landing dis- 
tance with chute. 

l. For the dry runway case, enter
V 

figure AZ-16 at the ambient temper- 
ature and pressure altitude, proceed 
horizontally to the gross weight. 
Read downward to determine a zero 
wind, zero slope-ground roll dis- 
tance of 3600 feet. With wind and 
slope the distance .is 3300 feet. 

2. In the case of a wet runway, the 
zero wind, zero slope distance is 
5500 feet as shown in figure A2.-17. 
The wind and slope effect gives a 
distance of 4900 feet. 

AZ—9
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Ma_ximum Perforrnance Landing Ground 
Roll Distance Without Drag 

g

' 

Maximum perforniance landing distances 
without drag chute are presented in 
figures A2-18 and A2—l9 for dry and wet 
runways, respect.ively.. The sanie se- 
quence ’of events is assumed as for land- 
ings with the drag chute. A three sec- 
ond recognition time of chute failure is 
incorporated before shutdown of the 
right engine and turning anti—skid off for 
the wet runway landing. 

Examgler 

Using the same conditions as used pre- 
viously, find the niaximuni perforrnance 
landing distance without chute. 

l. For the dry runway case enter figure 
" A2-l8 at the anibient teniperature 

and pressure altitude,_ proceed hor- 
izontally to the gross weight. Read 
downward to determine a zero wind, 
zero slope distance of 6450 feet. 
Continuing through the wind and 
slope corrections gives a distance 
of 5800 feet. ~ 

2. In the wet runway case, the zero 
wind and zero slope distance is 
13,200 feet as shown in figure AZ—l9. 
With wind and slope, the distance is 
lZ,600 feet, as shown in the chart. 

-A2 - 10 
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APPENDIX I 
A-12 PART III 

, PART III 

CLIMB AND DESCENT PERFORMANCE 
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NORMAL cums PERFORMANCE 
Figures A3-1 through A3-12 present normal 
performance to cruise altitudes for" super- 
sonic operation with 1956 ARDC Atmosphere 
and "MEAN TROPIC" Atmospheric condi- 
tions, respectively. The data is computed 
from results of Flight Test a.nd Operational 
Testing with YJ'-1 engines. The climb is 
segmented in three phases and includes the 
effects of varying gross weights and air 
temperatures on fuel used, time, and dis- 
tance. Phase I is the subsonic portion of 
the climb from brake release at sea level 
to 38,000 feet and 0.90 Mach. Corrections 
for time, fuel, and distance are listed in 
the chart for takeoffs from other field ele- 
vations. Phase is the subsonic portion 
of the climb from various refuel altitudes 
to 38,000 feet and 0.90 Mach. Phase II is: 
the transonic acceleration portion of the 
climb from 38,000 feet and 0.90 Mach to 
30,000 feet and 1.25 Mach utilizing the 
"dive through" technique. Phase III is the 
supersonic portion of the climb from 30,000 
feet and 1.25 Mach to the altitude at which 
cruise Mach number is first attained. 
Phase IIIA is the constant Mach portion of 
the climb from the end of Phase III to the 
altitude for start of cruise. The following 
is a tabulation of the average results of 
flight tests for Phase IIIA. '

' 

Avg. Avg. Total 
R /C Fuel Flow FPM Power Lb/Min. 

Cruise 
Profile 
Scheduled 

Long Range 
_ 

2500 Cruise 666 
(zo,ooo/ 
PPH/enig) 

High Altitude 4000 MaxAB 
_ 

900 
(z7,o00/ 
PPH/eng) 

A3-2 

Example 
§ 
1 )2 

Obtain the time, distance, and fuel re- 
quired from brake release for takeoff at a 
field elevation of 4500 feet to 3.10 Mach 
and173,000 feet for a standard day. Fuel 
load at brake release is 64,000 lb after sub- 
tracting ground fuel allowances for normal 
ground operation. (See Appendix, Part II, 
for ground allowance computation proce- 
dure.) Find the initial gross weightlat 
brake release by adding the zero -fuel weight 
and the fuel load remaining. If the zero 
fuel weight is 55,150 pounds, the initial

‘ 

gross weight is 119,150 pounds. 

Enter figure A3-1 at the initialgross 
weight at brake release and read fuel used, 
time and distance for Phase I as 7800 
pounds, 6.47 minutes, and 48.6 nautical 
miles, respectively. 

From the table in table in figure A3-1 for 
the 4500 foot field elevation, reduce time, 
fuel, and distance by 0.30 minutes, 500 
pounds, and 1.6 nautical miles. Therefore, 
fuel used, time, and distance for Phase I 
are 7300 lb (7800-500), 6.17 min. (6.47- 
0.30), and 47.0 nmi (48.6 - 1.6). Recom- 
pute the gross weight at the end of Phase I 
climb as 1l1,850,pou.nds (119,150 - 7300). 
Enter figure A3-3 at the recomputed gross 
weight and read fuel used, time and dis- 
tance for Phase II as 1420 pounds, 1.20 
minutes and 12.2 nautical miles. Summa- 
tion of Phase I and Phase II results in the 
fuel used, time, and distance to the start 
of Phase III as 8720 pounds (7300 + 1420), 
7.37 minutes (6.17 + 1.20), and 59.2 nautical 
miles (47.0 + 12.2). The recomputed gross 
weight for entering Phase III will be 110,430 
pounds (119,150 - 8720). Enter figure A3-5 
with the recomputed gross weight and at 
73,000 feet and Mach 3.10, read fuel used, 
time, and distance for Phase III as 13,500 
P01111615. 9.9 minutes, and 205.6 nautical 
miles, respectively. Add all three phases 

- and obtain fuel used, time, and distance 

Changed 15 June 1968 
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as 22,200 pounds, 17.3 minutes, and 265 
nautical miles, respectively. Fuel remain- 
ing at 73,000 feet is 41,800 pounds (64,000 - 
22,200). 

Service allowances and/or allowances for 
deviations from the normal climb schedule 
can be applied to an affected phase when re- 
quired. (For example, a subsonic cruise 
operation prior to reaccelerating might be 
schedule in the flight plan.) The effect of 
such an allowance must be accounted for 
when computing the initial weight to be used 
for the next phase of the climb. 

Example (2): 

Obtain the MEAN TROPIC day time, dis- 
tance, and fuel required from refuel at 
29,000 feet to 0.90 Mach at 38,000 feet 
(start of Phase II). Enter fig.. A3-8 at 29,000 
feet and read fuel used, time, and distance 
for Phase IA as 3740 pounds, 3.60 minutes, 
and 31.6 nautical miles, respectively. The 
recomputed. gross weight for entering'Phase 
II will be 118,710 pounds (122,450 - 3740). 

PHASE Ill CLIMB WITH TURNS 

Turns during climb are not recommended, 
however, if mission requirements include 
a turn, compensation for range lost due to 
the turn must be included in the flight plan. 
For examople, consider a 450 heading change 
with a 30 bank at an initial altitude of 
45,000 feet. 

To minimize the rate of climb loss due to 
turning, the recommended procedure is to 
advance power to Maximum A/B during the 
turn and maintain the speed schedule of 
450 KEAS. Resume the normal climb pro- 
cedure on completion of the turn. 

Comparison of straightaway climb and turn- 
ing climb on time, fuel and distance results 
in an overall range loss of 32 miles for a 
Maéch 3.20 profile. On completion ofthe 
45 turn, at 49,000 feet; time, fuel and dis- 
tance to that altitude will be 0. 35 min, 730 
lb, and 6.4 mi greater than for a normal 
climb with no turn. 

A- 
APPENDIX I 

12 PART HI 

MILITARY THRUST C LIMB PERFORMANCE 

Figures A3-13 thru A3—16 present Military 
climb performance for a schedule of 300 
knots equivalent airspeed (KEAS) while be- 
low 33,300 feet and 0.90 Mach number when 
higher altitudes are attained. This power 
and speed schedule provides the most climb 
distance for the fuel consumed when sub- 
sonic cruising flight plans, such as for ferry 
or buddy missions, are used. 

Example (1): 

Find the time, distance and fuel required to 
climb to 30,000 feet from S. L. on a std 
-10°C day with an initial gross weight of 
105,000 lb. Enter figure A3-13 at 30,000 
ft, and at 105,000 lb initial gross weight 
read 8.5 min, 56.6 miles and 4200 lbs. 
Adding takeoff allowances results in time, 
distance and fuel values of 9.4 min. (8.5 + 
0.9). 59.2 miles (56.6 + 2.6) and 600011» 
(4200 + 1800) for climb from sea level to 
30,000 feet. 
Example (2):

_ 

Find the time, distance and fuel required 
to climb to 30,000 feet from 4500 foot taker- 
off on a std day with an initial gross weight 
of 105,000 pounds. Enter figure A3-14 at 
4500 feet and at 105,000 pound initial gross 
weight; read 0.4 min, 3.8 miles and 550 
pounds. Reenter figure A3-14 at 30,000 
feet and an adjusted initial gross weight of 
105,550 pounds; read 8.6 min, 58.0 miles 
and 4300 pounds. Adding takeoff allowances 
and subtracting values for climb from sea 
level to 4500 feet results in time, distance 
and fuel values of 9.1 min (8.6 + . 9 — .4), 
56.8 miles (58.0 + 2.6 - 3.8) and 5550 
pounds (4300 + 1800 - 550) for climb from 
takeoff at 4500 to 30,000 feet. 
TWO ENGINE DESCENT PERFORMANCE 
On course descent performance is shown on 
figures A3-17, A3-18, and A3-19. Figure 
A3-17 presents descent performance for the 
normal 300 KEAS schedule. Figures A3-18 
and A3-19 present 350 KEAS descent per- 
formance with forward bypass doors in the 
automatic and open positions respectively. 
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SIN GLE ENGINE DESCENT PERFORMANCE 

Single Engine Descent data is presented for 
Military, Minimurn afterburning and Maxi- 
mum afterburning power at 300, 350 and 
400 KEAS with 1956' ARDC and Mean Tropic 
Atmosphere conditions. Refer to figures 
A3-20 through A3-23B. 

Allowances For Decelerotion To Descent Speed: 

When cruising at a higher KEAS than the ' 

desired descent schedule, the constant alti- 
tude deceleration is made at the same power 
setting as the constant KEAS descent. The 
constant Mach lines show the beginning 
point of the deceleration for each Mach 
number. In the situation where the cruise 
KEAS is less than the desired descent V 

KEAS, the constant Mach descent is made 
with Maximum afterburning power. The 
constant Mach lines show the descent for 
different Mach numbers. 

Comporison OF Descent Power and Speed Schedules: 

The Maximum afterburning descent, as 
compared to the Minimum afterburning and 
Military power descents, results in a longer 
distance, a longer elapsed time and more 
fuel used. The 400 KEAS descent as com- 
pared to the 350 and 300 KEAS descents re- 
sults in a slightly longer distance, less 
elapsed time and more fuel used. Maxi- 
mum overall range results if a descent 
speed of 300 KEAS is used and if Military 
power is used in the descent and for cruise. 
There will be little overall range loss if 
either Minimum afterburning or Maximum 
afterburning descent power is used as long 
as the cruise is accomplished in Military 
power. The charts are indexed to an alti- 

A3-4 

tude of 50,000 feet so that a technique of 
power or airspeed change canbe used and 
the resultant effect after power change in 
performance can be determined. The effect 
of changing KEAS at the indexed 50,000 feet 
has not been defined by flight testing and is 
not included in the data. 

CAUTION 
When making a single engine de- 
scent with the operating engine in 
Military power, the Mach rate 
limit of 1.0 Mach in three minutes 
will be exceeded. 

Single Engine Turning Descent 

Figure A3624 presents the effects of a 1800 
turn at_ 35 bank angle on a 350 KEAS de- 
scent. Approximately 23,000 feaet of altitude 
is required to complete the 180 turn. For 
convenience in mission planning, a ground 
track profile is also provided. 

Sample Use Of Charts 

Example ( 1) :' 

Find distance, time and fuel to descend 
from 80,000 feet to 29,000 feet, using Mini- mum afterburning power and 300 KEAS. 
Initial speed is Mach 3.1 (337 KEAS). Nor- 
mal (ARDC Standard) atmosphere conditions 
are expected. Refer to Figure A3-20. 
Enter the chart at 80,000 feet and located 
the Minimum afterburning line for the 3.1 
Mach, (337 KEAS) condition, and read dis- 
tance, time and fuel to 50,000 feet. 

Distance = 137 miles 
Time = 6.8 minutes 
Fuel = 1200 pounds 

Changed 15 June 1968 
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Enter the same chart at 29,000 feet and 
read distance, time and fuel from 50,000 
feet to 29,000 feet. 

Distance = 75 miles 
Time = 8.5 minutes 
Fuel = 2400 pounds 

Add the above values to obtain distance 
time and fuel from 80,000 feet and 3.1 Mach 
to 29,000 feet in Minimum afterburning at 
300 KEAS. ' 

Distance = 212 miles 
Time = 15.3 minutes 
Fuel = 3600 pounds 

Example (2): 

Find the track time, distance, and fuel re- 
quired to descend from 80,000 feet and Mach 
3.10 cpsing the 350 KEAS descent schedule. A 90 turn is to be completed above 50,000 
feet, and Minimum AB is to be used below 
50,000 feet. Enter figure A3-24 and note) 
on the penetration distance curve that 90 
of turn is completed at 65,000 feet altitude. 
Read time at that altitude as 3.0 minutes 
and fuel used as 1200 pounds. On the ground 
track profile note that the distance traveled 
is 80 nautical miles. Enterpfigure A3-Z1 at 
65,000 feet (end of turn altitude) and read 
time, distance, and fuel required to 50,000 
feet as 4.1 minutes, 73 nautical miles, and 
1950 pounds. Reenter at the final altitude 
of 28,000 feet on the Minimum AB line and 
read time, distance, and fuel required as 
3.4 minutes, 41 nautical miles and 1200 lb 
of fuel. Add the incremental readings and 
obtain 10.5 minutes, 194 nautical miles, 
and 4350 pounds of fuel. 
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DATA BASIS: Computed from FligI1lTest and Operational resu|9$. 
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APPENDIX I 

A-12 PART III 
MILITARY THRUST CLIMJB PERFORMANCE 

STANDARD DAY-10°C YJ-I ENGINES TWO ENGINE 
300 KEAS TO 0.90 MACH 

ZERO WIND 
NOTES: 

T. Dala Basis: Estimated 
2. Na Turn or Service Allowances Included 
3. Add Taken" Allowance of T800 \.b., 

2.6 NMI, and 0.9 Minutes for 
Max Thrust Accaleralian lo 300 KEAS 
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APPENDIX I 

PART 111 A-12 
LAILITARY THRUST CLIMB PERFORMANCE 

STANDARD DAY Y]-I ENG|NE$ TWO ENGINE 
300 KEAS TO 0.90 MACH 

ZERO WIND 
NOTES: 

1. Data Basis: Estimated 
2. No Turn or Service Allowances Included 
3. Add Takeoff Allowance of T800 Lb., 

2.6 NMI, and 0.9 Minutes for 
Max Thrust Acceleration to 300 KEAS 
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Operolionul Task with YJ 8- Y.I-T En9i"9$- 
Power Schedule: 

; 
Mi|ilory'Powor lo 2.50 Much 

I Set 6800 RPM ol 2.50 Much 
Sal 6000 RPM ul 1.50 Mach 

Spikes 8; Forward Bypou Aulo. 
AH Bypou cloud. 

' Position ‘A’ cl 3.00 Much 
Posifion ‘B’ oi 2.70 Mach 

. Closed at 1.70 Much 
~ 5.) No turn or service allowance: included. 

90 

PRESSURE 

ALTITUDE-T000 

FT 

WO ENGINES 
"300 KEAS 

Figure A31; 17 
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DESCENT PERFORMANCE 
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APPENDIX I 

A -12 I PAR T III 

159*":- 

Operational tests with YJ Engines. 
No turn or service allowances included. 
Spikes and Forward Bypass Auto. 
Alt Bypass closed, 

Position A at 3.0 Mach, 
Position B at 2.7 Mach, 
Closed at 1.7 Mach. 

5, Military thrust to 2.5 Mach, then 6800 RPM set. 
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APPENDIX I 
PART III A-12 
DESCENT PERFORMANCE 

Approved for Release: 2017/07/25 C06535944 

TWO ENGINES 
350 KEAS 

ALTERNATE PROCEDURES 
DATA BASIS: 

I. 

2. 
3. 

4. 

Onerutionol tests with YJ Engines. 
No turn or service allowanzes included. 
Spikes Auto, Forward Bypass Manual Open, 

and Ait Bypass Closed. 
Military Thrust to 2.5 Mach, than 6800 RPM set. 
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A—l2 PART III 

SINGLE ENGINE TURNING DESCENT 
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Title Figure N0. 
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Subsonic Maximum Range Cruise Climb—Mach 0.88........ 
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SubsonicRangeFactorSummary...........}............ 
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Range 
Range 
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Range 
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Range 
Range 
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SUBSONIC CRUISE PERFORMANCE 

List of I llustrotions 

T WO ENGINE OPERATION , 

10,000 ft 
15,000 ft 
20,000 ft 
22,000 ft 
24,000 ft 
26,000 £1; 

28,000 ft 
30,000 ft 
32,000 ft 
34,000 ft 
36,000 £1; 

38,000 ft 
40,000 ft 
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SINGLE ENGINE OPERATION 
A4-2.1_ 
A4-22. 
A4-23 
A4—24 

INTRODUCTION cific range summaries for long range 
cruiserclimb and KC—l35 buddy missions, 

This part of the appendix supplies two engine loiter performance, and specific range, ' 

cruise and loiter performance data. and-. charts for altitudes from 10,000 feet to 
single engine cruise performance data. The 40,000’ feet. The single engine data show’ 
material for two engine operation includes cruise climb range capability with and with- 
a long range cruise chart, maximum spe- out afterburner, and a specific range chart 
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TWO ENGINE OPERATION 
The two engine performance data applies to 
operation with Y.T or YJ-1 engines when 
aircraft c. g. is at 25% MAC. Operation at 
more forward c. g. conditions reduces spe- 
cific range 1% for each one percent shift in 
c. g. , as noted on the specific range charts. 

LONG RANGE CRUISE SUMMARY 
Figure A4-1 presents the constant altitude, 
maximum range cruise climb, and Military 
thrust cruise climb capability of the air- 
craft in terms of distance to go to 65,000 lbs 
gross weight (approximately 10,000 lbs fuel 
remaining). The additional distance avail- 
able to lower gross weights is also provided. 
Cruise speeds for constant altitude cruise 
are tabulated on the chart. The chart can 
be used on an incremental basis for any de- 
sired start and end cruise condition. 

Example: 

Determine the range available at 25,000 
feet, 30,000 feet, and by cruise climbing 
with ‘an initial gross weight of 120,000 lb if 
cruise is to be terminated at 10,000 lbs fuel 
remaining~(approximately 65,000 lbs gross 
weight). Figure A4-l shows that by cruising 
at 25,000 feet the range will be 1700 nmi. 
This range increases to 1810 mni by cruis- 
ing at 30,000 feet. Maximum range is avail- 
able by cruise climbing at 0.88 Mach number. 
Under this condition cruise would be initiated 
at 29,400 feet and ended at 41,900 feet at 
10,000 lbs fuel remaining. Distance tra- 
veled would be 1900 nrni. 

MAXIMUM RANGE CRUISE CLIMB 
Figure A4-2 presents the distance available 
to 65,000 lbs gross weight (approximately 
10,000 lb fuel remaining) for maximum 
range cruise climb at 0.88 Mach number and 
382,000_lb W/8 . The chart can be used on 
an incremental basis for any desired start 
and end cruise condition. 

A4-2 - 

MAXIMUM SUBSONIC SPECIFIC RANGE 
SUMMARY " 

Figure A4-3 presents the maximum specific ~ 

range summary for cruise climb at various O. 

Mach numbers. Note that the optimum - ~
. 

cruise climb occurs at Mach 0.88. This 
summary is obtained from the subsonic 
range factor chart, figure A4-4, by the 
equations Range Factor (instantaneous) = G 
Specific Range (instantaneous) x W (instan- 
taneous) and 8 (and its corresponding 
pressure altitude) = W/W/5 . (Refer to 
section on equations).

, 

RAN GE FACTOR 

Figure A4-4 presents the subsonic range 
factor for long range cruise climb at any 
Mach number. The chart shows there is a 
range factor and corresponding cruise 
climb schedule (W/8 ) for a given cruise 
Mach number. This provides a quick means 
for calculating best range available for any 
given cruise Mach. The chart also shows 
that the optimum range factor (3l00'lb-nmi/lb) 
occurs at Mach 0.88 and the corresponding 
cruise climb schedule (W/5 ) is 382,000 lb. 

Definition of Terms 

W/S = Weight/pressure ratio, lb 

W = Aircraft gross weight, lb 
S = Pressure ratio, P/Po, for the flight 

pressure altitude (figure Al-8) 

WF = Total fuel flow, lb per hour 

KTAS = True airspeed, knots - 

Ln = Natural logarithm 
Equations 

‘ 
'

_ 

‘ Dist flo mi Specific Range (avg) = Fuagcésedwn , ni- 
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Specific Range (instantaneous) = T , Ti-)——~ c. The range available = (2915 x 20,000/F 
Range Available = Specific Range (avg) x 
Fuel Used, nmi 

90,000) = 648 nmi. 

d. The initial pressure ratio, S ,
= 

(100,000/275,000) = 0.3636. 
Range Factor (avg) = Specific Range (avg) x The final pressure ratio, S , 

=' 0 

W (avg), £111?-i x lb *1 

Range Factor (instantaneous) = Specific 
Range (instantaneous) x W (instantaneous), 
nmi KTAS 
1-_-5- x lb, or (—-V—fiT-_-- x W) 

R. A 11 bl A: Range Factor (avg) x ange va a e W(avg) 
Fuel Used, mni 

Range Available = Range‘ Factor (avg) x ln 

(new, mi F 

final W '
t 

" Di t fl or Range Factor (avg) = , 

( final W ) 

lb x nmi 
lb 

l-l’Y_ 8 "W/6 

Example (1): 

Determine the range available and the cruise 
climb schedule for cruise at 0.80 Mach. 
(Note that this is not the optimum cruise 
speed.) The initial cruising weight is 
100,000 lb, and 20,000 lb of fuel are to be 
used. Assume a standard day with zero 
wind. u 

a. Average gross weight is 90,000 lb. 

b. From figure A4-4, at Mach 0.80, the 
cruise climb schedule (W/8 ) is ~ 

275,000 lb and the range factor is 2915 
lb - nmi/lb. 
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(so,ooo/275,000) = 0.2929.
‘ 

e. Enter the standard atmosphere table, A 

figure Al-8, with the initial and final 
pressure ratios, and determine the ap- 
proximate initial and final cruise alti- 
tudes as 25,500 ‘ft and 30,500 feet, . r.e- 
spectively. 

0

' 

Exarnple (2):
V 

Determine the cruise fuel required and 
cruise climb schedule for cruise at 0.75 
Mach. The planned cruise distance is 650 
nmi. Assume a standard day with zero 
wind. Planned initial cruise gross weight 
is 100,000 lb. " 

a. From figure A4—4, at Mach 0.75, the 
cruise climb schedule (W/8‘) is 
227,000 lb and the range factor is

V 

2730 lb - nmi/lb. 
W(initial) b. From section on equations, ln W (final) 

650 = Distance 
_ 1 

100,000 : Range Factor’ n W(final) 2730 
100 O00 or 0.2380; ———’-Z =l.‘269; W-(final) W (final) 

= (100,000/1.2609) = 78_,800 lb. 

Therefore, cruise fuel required = 
- (100,000 - 7s,s00) = 21,200‘1b.'_

p 

c. Using the same method as in the pre- 
' vious example, the approximate initial 

and final cruise altitudes are 21,000 
feet and 26,500 feet, respectively. 

A4-3



Approved for Release: 2017/07/25 C06535944 
APPENDIX I 
PART 

BUDDY MISSION CRUISE 

Figure A4-5 presents the distance available 
to 65,000 lbs gross weight (approximately 
10,000 lb fuel remaining) for Buddy Mission 
cruise at Mach 0.77 and 28,000 feet. The 
speed and altitude schedule is compatible 
with KC—l35 tanker performance charac- 
teristics. The chart can be used on an in- 
cremental basis for any desired start and 
end cruise condition. I

A 

SPECIFIC RANGE - MACH 0.77 
Figure A4-6 presents specific range data at 
Mach 0.77. The Buddy Mission altitude is 
listed on the chart. If desired, greater 
range is obtained by cruise climbing.

_ 

LOITER PERFORMANCE 

Figure A4-7 presents loiter performance as 
minutes per 1000 lb of fuel used. The re- 
commended speed schedule is listed in the 
chart. 

Example: 

Determine the loiter time available at 
20,000 feet for an initial gross weight of 
70,000 lb. A planned 10,000 lb of fuel is to 
be consumed. Enter figure A4-7 at 70,000 
lbs gross weight and 20,000 feet and read 
5.09 minutes per 1000 lb of fuel. Reenter 
at 60,000 lbs and 20,000 feet and read 5.62 
minutes per 1000 lb of fuel. The average 
value is 5.35 minutes per 1000 lb of fuel. 
This provides 53.5 minutes for the planned 
10,000 lbs of fuel consumption. 

SPECIFIC RANGE - CONSTANTALTITUDE 

The specific range charts (figures A4-8 thru 
A4-'15) present cruise data for various con- 
stant altitudes (from 10,000 ft to 40,000 ft) 
throughout the speed range from maximum 

A4-4 
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endurance to Military thrust. Each chart 
presents nautical miles per 1000 lb of fuel 
(nmi/Klb) as a function of Mach number“ and 
gross weight with subscales of KEAS and 
KTAS for standard day. Also included are 
an overlay grid of fuel flow per engine, the 
maximum range speed schedule, and the 
recommended loiterspeed schedule. 

SINGLE ENGINE OPERATION 

The single engine performance data applies 
to operation with YJ engines. A five per“- 
cent service allowance is included. Refer 
to text for other items affecting the per- 
formance results. The long range cruise 
data for both Military and Afterburner op- 
eration can be used in conjunction with the 
single engine descent information in Part 
III. Transition from end of descent (as in- 
dicated in the single engine descent curves) 
to start of single engine cruise is accom- 
plished by drift down. Duration of drift 
down is indeterminate and is largely de- 
pendent on piloting technique. Drift down 
consists of a slow sink period during which 
fuel economy is above the corresponding 
cruise values for the same weight as long 
as the actual altitude is above the scheduled 
cruise altitude. The difference in miles 
per pound can be neglected in planning and 
provides an operational contingency pad. 
Refer to Section III for fuel management 
during single engine cruise. ' 

LONG RANGE CRUISE - AFTERBURNER 
OPERATION 

Figure A4-21 presents single engine long 
range cruise performance for afterburner 
operation in terrns of distance to goto 
60,000 lbs gross weight (approximately 
5000 lbs fuel remaining). The chart is 
based on zerowind distance without turns 
at test. day conditions. Test EGT was I 

trimmed between 7ao°c and s1o°c for crr 
range of -20°C to +2006. The long range
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power and speed schedule is based on the 
following: Use Max AB and Mach 0.85 to 
40,000 lb fuel remaining, then make a grad- 
ual power reduction to Min AB at 35,000 lb 
fuel and 300 KEAS. Cruise climb in mini- 
mum afterburning at 300 KEAS until Mach 
0.75 is intercepted at approximately 25,000 
feet, then cruise climb at Mach 0.75 to start 
of descent. Inlet configuration is both for- 
ward and aft bypass closed on the operating 
engine and both open on the windmilling 
engine. 

LONG RANGE CRUISE — MILITARY THRUST 
Figure A4—22 presents single engine long 
range cruise performance for Military op- 
eration in terms of distance to go to 60,000 
lbs gross weight (approximately 5000 lbs 
fuel remaining). The chart is based on . 

zero wind distance, without turns, at test 
day conditions for gross weights up to 
80,000 pounds. Higher gross weight data is 
estimated. Test EGT was between 760°C 
and szo°c for cm" range of -s°c to +z5°c. 
The long range speed schedule is based on 
the following: Cruise climb at 300 KEAS 
until Mach 0.60 is intercepted at 15,000 feet 
(approximately 22,500 pounds fuel remaining) 
then cruise climb at Mach 0.60 to start of 
descent. Inlet configuration is both forward 
and aft bypass closed on the operating engine 
and both open on the windmilling engine. 

SPECIFIC RANGE - MILITARY THRUST 

Figure A4-23 presents single engine Military 
Thrust specific range data in terms of Mach 
number and gross weight. The correspond- 
ing pressure altitude and KEAS schedule is 
provided separately. The data is based on - 

flight tests, without turns, to 80,000 pounds 
gross weight. Higher gross weight data is 
estimated. 

SINGLE ENGINE CRUISE TABULATIONS 

Figure A4—24 presents AB and MILITARY 
cruise performance data in tabular form 
for convenience. Note that the listing of 
range available is based on a 5000 lb re- 
serve.

4 

A4-5/A4-6 
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APPENDIX I 

A-12 PART IV 
SUBSONIC SPECIFIC RANGE . 
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LOITER: 275 KIAS With 25,000 Lbs Or Less 
Remaining. Increase KIAS I.5 Knots Per Decrease Fuel Economy I7. For I7; Shifl 
I000 Lbs Remaining Above 25,000 ‘Lbs. OI C.G. Forward Of 257, MAC. 
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PART IV A-12 
SUBSONIC SPECIFIC RANGE 

TWO ENGINES 
40,000 FT ALTITUDE 

STANDARD DAY 25% MAC C.G. 

YJ ENGINES - Y.I-I ENGINES 

Q Optimum Cruise Climb C 

LOITER: A0 Max Range Schedule. Decrease Fuel Economy 1% For I7 Shnfl 
Of C.G. Forward 0525 7,’, MAC 
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A-12 
LONG RANGE CRUISE I-AFTERBURNER OPERATION. 

APPENDIX I 
PART IV 
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SINGLE ENGINE 
Nole: I. Zero wind disianze without turns. 

YJ ENGINES 

2. Five perceni service allowance included. 
3- Fwd. and uh bypass closed on 

operating engine. 
Fwd. and aft bypass open 
windmilling engine. 
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PART IV .A-12 
_MlLlTARY THRUST LONG RANGE CRUISE 

Note: 1. Zero wind distunce without turns. 
2. Five percent service allowance included. 

Data basis as shown. 3. 
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APP ENDIX I 

A-12 PART IV 
LONG RANGE _CRUISE I-AFTERBURNER OPERATION. 
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Nola: I. Zero wind disiance wilhoul turns. 

2. Five percent service allowance included. 
3- Fwd. and uh bypass closed on 

operating engine. 
Fwd. and off bypass open on 
windmilling engine. 

5% . 

aso 

aoo I 

250 

0.9 

0.8 

0.7 

30 

25 

20 

I20 

LI;-I99-j 

I . ., . . . .,,.,.,.,,..., Hr. .,,..., ,.,,,,......., .. § 
?_._m.>5_;vm__m_,_.i.;_:_:._£_ .‘ ,. : _‘__,_;_‘_‘,__m;_ um, ...‘,_._.......,..i...,...,...;.,. ,.,.; .....,. .5 ,,. .,.,.:... .......,.....,.,.@. ,. .,... 

, _.o W; . 

~~ 4"§i’TYQ 

....,. ..,., .. Y 
, . . . 

* ~ -- *.>?1*5’§ Iv I

. 

-p I I 7 I

’

= 

. .. .4 ; 
. , ,.H.;..,.;;..,..... . ...,=..... 

;.;.,,.;. .;. .:..;.§.,. .; ;.;..:. .;.,..;...;.;..§.,;. 
' ' 

' 

-g:z;:§;;;.;.r; 

, ., _ 

"*':z*:*"r-"Y:' ¢..~,.. . 

5 qi .;.1;...; 
..,?.,. .,. ... . ,. . ,.,.,,Y.,. .. 

......i.,+. 5 ;.§.;g..,;......'...{.;.§ ,. .;..=§.. ,., ;._ 55;; .?.fi., +43... ,+.;.,.;...H-.. .,1_n;...,» ¢.,; T,.,_ "» 
;.;.;., 

::';.;.; ="::E:;'. Z'2.;.HI2 2: 't1:.;f:..1;:.*:;..;.:::LI}I'iq.:*:1Li;:. '""Y*;;""..2:r"z.":.2".:':"."r.; "."::'::1.

4 

' 
' ' """"L‘l.";'.’1ZE..‘i1'.f.'I “ 

.l.4.a.;..§;.,.§,+ §._.;.§.;l.;.I.? _ . .,....

I .:.i:;:;:. :;::.!..:.;:£.:..§.:‘!1;.i: .:.::.:.:;:.::3'£I.: _::f'z'1'§'.l :'£'1.:':.i'I’§'::f:' '!:;‘"§. :i.1.:.L;"1'I:i :':Z:i:"'i'. fii. IAI V 4 -1» ;.,‘ 
it L .- .. '43- ART - '-‘.-V-_‘r;-1:-‘ii;f1;L4Z‘?'. -. __;_:i--es: .;>wH' -J; - a‘ w~ §?.1~. IAL 1 

§:;‘:;:L;'I";:"; M Ax A 5 1 '3: ;.j.i:i.;:§.f.;.‘;.:;*..:f;:§3.";.1 MIN AB :fi.:'§’}‘ i {gr}. I " i,‘;,fi§v _~‘, _,"< I ¢ , >, ¢ ‘a ~. . ‘t ' Wu ,4-'4.’ yw $'Io ‘z ‘a ‘s(~'“"" .. ..., ._ 

.;. ;1...=\r,.... .*W_=;*-_..H_. 
.3-.::.. 

....;.@.§...;...;.,....;.;.5..;..§.,...,.§.;,...;........§.§. I 
' 

I -- I-—:—I : I Iri-+11 ‘ 

_.....f...+<._,-.. ._..~..,...... .... ... .. .,.......,.,.......,....,. ,,... .. _. -I-r.. . .. .. 41 . ..*:r,. 3, .:..4*i*: _- 

IIZLI

g 
.. 1... 

~ * ~ 

ACH NUMBER 
,L..<-L .;.&L§f;.;.; :;,.L.; I; ..;f_1’I§;;.t.';z;.;. s.L.?.E 1...... 11.1; ..;..,;.:.... s'..2..a.;.;.1..=..,.,. .;...5..I.;.;. .=.....=....-..;..; .; .;_;.»..;., 

; =.;.;.
. 

M‘ ' “ ‘Ii::"?:?"§':'*:?§'*I1:»:?'-:3: *.?‘3 gm Eflg +"*" 1;»;
. 

-?~¢ ...<. "* .. .n"."$ J (*1? ‘ _.__ 9~¢&"V4-4*? ~_._ ,M.+...I.__ v$y—- . __,,; .. . ., .. .. 
v-< ». <~ ~ Q7 »~ +4» 

. .. 1 ;H J. . _ .1 __ ’ _.. ¢(-~ L, ‘twvfi .+ 
.. 

, 
. . T . _ .1 

E‘ -¢A¥ ,. .. .. ..I 
... .. .. .. 4» . --4 

‘ K 

‘ 

.'.,.;.;..;.;.,.; .;.;.,. 
- 

;.;.;..=.;.;:r*'j :.,,?.;. :’;:1‘,:..: ::;;:g,. .:::';':;1::,‘,';t I§';i'QI,I i‘,";i;Zi 3:11;;
.

. 

§;.?;'.§' .1. . 

-

" 

P 
' 

I -*3?-3 

. i. . :I . . 
" ;‘i»I‘.. ::1IIi: ‘:‘ .1 ' ':‘ 

1 
"$11" E "I * =: 1:1’ :.' "~ :‘~I [*1 “ '§:I_I:‘ 2: I‘. I 

' I. 
_‘ 

I; "L ' 
_, ;;'*"'f"~":; 1i’;t** '§1"*.: 

.. {.1 ;...;.., ,;.,;.5.;.;_=_; , ¢<@'_P" i,+T.., ;,,;Jf§.";;;:.;1g.';;2,;.z.;;z.;. .». .; ..=..;..'...;..:.4.;. .;.;.;.4.;;.-,.;.‘. -_ . ¢..‘..~ ‘.~.. .~I.~.~ > -< v. J“-.-, .
: 

.~;. 
' 

;;~..~<; 

;.=. .;. .;.§.,.,.;. 4. _§.I.;..;. 

31;-e 3.; :.i : 
""2 

. ,. I 

A; 3“; _‘;;l':-__;‘3s H‘ .->. I. - .~- ..-' 4< 4' --M - ¢ ; .= ~~-I - ,'E¢ -w..;..9.+4.,.f.§...¢.,i.1.r,fi.fi., 
‘

- 

. ~r~+ . 
' “

.
I .;....§... .€.....'.._..§.§.;.‘. ;.;.a..a 

I

| 

Ho 

. .i.i‘iti1"*“..;.3.-...:;£I*:'... '4: .§.."i~I§i§i.3‘*ii.iI§.3if.Ii§I§'L£. :§:i.%:.'i:i::::;:1:i. :*:‘:::::,:;.§:::i:;; ‘:13: 

.:.;.-.;.=..2.4.;.:...;..;.:..:. -..'..a.', .;..z.... .....;a.. 5... 4...... .;..;.,.§. . §. .;...,.‘.:..;.x, 1; ...=..,.,. .5...» n ‘J = 

‘ ' 

35' 
30 5..,..§,.,.,.,.,.,;,..,.,.....,.,.,. ._.,.,,_...,._,__ 

' 1 _ ._;, _;. ,, ,. , _..., 
. =w.= ... .fl<'-.-<k.;;i_-1~L@#;‘__7-+‘. . 

>.,.E....§.,...1... 1.5.5., ,,...;..,.,.;.,. ,.g_.;., ,.,_,,..;.,_fi+;:¢., ;+L I 

;. .=. . ...._...;. 5. .;.?..E.;. ., 54+. E 
;. ...;.,.. “naa.,....;.... “Qua” 

§§'.§.'. .§..;1ZI§I.5“. .i.‘i:§.i: 3+3. 
‘ 

:£:§:§'§: 13:53‘ £11325; WEIGHT M I ~ 

I? ,,.,f,..,,.?,.. ..,.,..,..3 ,1; L7,, ,,,,,.. ..:,.,., ,..,..,.I, ,,.....,., ".1 ...,..,...,. ,.r..._.., ,.,.,..,. .,.,.v .,. 
,v Ha, :_+é_§_ :v_ '4 

k. .4 

i

~ 

>; "1' j 
'; 

I 
j 

;._= -- 
§.-.;;.Ci-. 5.T.;.I . a. .; 

:7 
.;.;.:..i 1. H4. ‘..§.,;.;. .;.: 33;. @513 

...,...;.‘.4 ;. .;. A; .- .. ,..:...¢. I» . - A . ..4.1. .;a." ..;.iE... LL: ,, ,.: .i .41 =...;. _ ....:.5 .;.¢.$_E...;. 4,. J..Z_i.¢. .;. ;.‘.=.......;.=. .;.4..a..I. . .=. .;. . . . . .s.z .;.:..a ;
' 

4 :§"r..1 :§";:zv:-‘"%:I:; - 21"‘ .1? :...: 1;. . .-.-.;.*"I.:;; .+.*r1.;. .- 
. .-;. ..

" 

@-;- ii -.+:-»I» -if »;+;~ <.1r_i;z§ H-f—1 - 1» M = :12; ~'“"'=" ';E "~;- 
,...; .,.__; .?,,.§,._..,.,._;., .f.f_;-7 .,....M.e._?.....,.,=_. .. ,. .. ,. ..,....;. ...,.,... .,.,. ,,..§.... 1 K 

l*i§ . .£:i:§:i. 
*3“ :5 if : iii: "'1'-4+ 'i-“'1'

V 

..5.._,.§.I..;.;.,.=..,...;..§.§.5 . ,...._..,.¢ ,.=.5.§.I 7,. ,,._; ,5.;_...;.I»¢~- E"i4"€»<<+§‘§ 
_ 
,_;5_._. 3.5.. ,._..,.,~. .3‘... ..,5.. ‘.,.;.. .;.;.5..... .1..5.‘.;. 

,...,, ,,..,. ......,,.....;.,.,. ...,.,.....,.,...... A|_'|'|TUDE.,. .,+ ,.,,, ,_,.,,. ,9 Hm Q§%§ 
;:;.;..;.§I.z.t.$'§..t.;;.?.;.t..:.;.;..1;..;.;.,.....; ;.1..;.. .;.='. ..‘..§.-.. .; ..;..;...;.i..1....>...;..;.,. 

; 

~ ;1..;..;;;; 4 ;.-..;.4 . .;. w -_.;,;4 .; '. ' w .1 .. ..I .£'I:~". ~::~“ “itw. I“H*r~'. vi: I1 g . i.f;.?'= .'.§:.f.'*':»'. 7*; :‘.,,1;.'.l.*: .- ‘L...t.... I.§.-'.- Ii“?-'.f‘t. ..t.ft :2. 5-‘. .5 3. , 

>;.;..;.; V’):-E.":%:-:5-:-4€‘.;~-§~:~~~ 
,» -_—_,_i .;.;;§...,_;+-, .;_;_:,H+;_;.;. ?.fl.l.Q. . ~.; .;._;;.;.. 

- 
' 3.“. ;.;.§ .H_5.\I_; =.;+;,..§_4.: 

V _ 
*2.‘ 4; I‘; H~_4_..,:.H,; .,;.;.;,1-. 

1 I . 
l~ » J 

54;. I‘: 
_ _»;;._ 1;; .§..,. .,. . .;.'.;..!.;.,.;.;...;.;.,.;. .;.;..' = 

.§ .§. 4.. .§.;.:. .,.;,.,..§...,... .,. ,. 
........-......4... ....».. .......... ... . . ..... . .. . . .. I. 4. .. A . . L . - - ‘II - '-6~ ~ -

I , .;5_z.#_~_;+ ;. 
..,.,.§..,.=§ ,..,...‘..§...i.-..,..... 3..., ......,.,.I..i....W.._ u ...;M,;. iv_;_;.__,;_n ;_:.. M, ‘.¢.;_i' _> 1%. 

I/5' 

Hon 

35 
30 
25 

IS ‘“-§?é§” I? Ifi 
412.1: - g~)—v—Q 

"" ___..._’.J1‘ .. ..,'o.. ..;.' . 
‘ *1? "Ti" II" 

. 4L I0 
!—e_eI 
(|_..__

- 

"

| 

1 §.§.i...§.;§.;.,..:.i.,., T3 .,.,.~.i....,.;.i4.._+3_;-3+3»; , ‘pi. : ,‘ 1 1;‘ I ; 
"}'*'r'~;-;-;-:-‘ 3’ -, ‘e-;¢1-;- ;--;-;-;- ~;-;- 'T‘:':'§" 

I» .. . .. . .. . . 

:13. , 

. ,.. ..._ .. 

fig 1'1 H4-2» ¥5- ' ~é~~-~r I "Y'I"§‘ 4+P 

mg“ .;..;.§.,. .§.,....1. 
2; fififlfifl +1-+ - >2~-E-§§' we H'1'§ 

_., = 3- ----.--.---=- 
»:- 1-.>é're 1+ 

. 

' "'“"' 
;;—.‘.~;r;7§-1- e~¢=~~- 'I'§'?'1"\'Y"'\"i' 

.; .. 5-4.}. ;.;.;.. .§ ;.a§Iia§§§? naxszsuauuswnafig 1%
. 

-»+~1~m\.*s=:a mmaaa @ %§§:ifl$flflHfl _. H _, ____===______________n fifi 
I.“ .-..; *#** 

. 

= ** ~**~ %#= ?Tt2 rm: 2*? ’ :-?»
1 

;;,;_.1. .L;_;_, ;_;..., .' ::L+é.< ;..».;. ....;.;.; ;..;. ,.;.;_;;. 5. _, M‘;-_¢. .;-:..;.;.». .;.I.;.;. .;.-_;. .;. M .;-- .-.;_- 
_ _-.., 

I200“ I000 800 600 400 200 0 200 
DlSTANCE—NAUTlCAL MILES. 

20 ' 

5, 15,: 
IO ~l

Q 
"\ F04?

I 

Figure A4-Z1 

Approved for Release: 2017/07/25 C06535944} 

A4—29



APPENDIX I 
Approved for Release: 2017/07/25 C06535944 

PART IV A42 
MILITARY THRUST LONG RANGE CRUISE 

SINGLE ENGINE Y.| ENGINES 
Note: I. Zero wind distance without turns. 

2. Five percqnl se_rvi<9 allowance included. 
3. Dulu basis us shown. 
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MILITARY THRUST SPECIFIC RANGE 'i 

APPENDIX I 
PART IV 

UDE

- 

1000 

FT 

PRESSURE 

ALT

T

- 

N. 

M. 

/I000 

LB. 

SPEC 

FIC 

RANGE 

3°. 

'25 

20 

1s- 

10

5 

S.L.

w9 

is 

20

- Ul 

0.3 0.4 0.5 ' 0.6 0.7 0.8 

iNo|e: 1. 60,000 lo 80,000 lb. gross weight dun: SINGLE ENG|NE ' is-based on flight lest. _, §__ _ 
. 

-- 
-

" 

; _ 

- 
" Higher gioss weighiidulcfl is eslimuled. 

‘ 

2. A five percent service allowance is included.
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PART IV A-12 
..w 

SINGLE ‘ENGINE CRUISE _TABUL ATION 

SINGLE ENGINE AFIERBURNER OPERATION 

MAXIIVIIN 014 “ml 

|:ue| 
‘ 

300 KEAS Descent from 80,000 feet 300 KEAS Descent from 75,000feet Cruige Fuel Winds 
Remaining Power |TIme Fuel Distance Power |Time Fuel Distance Remaining 20,000‘ 2s,00o' 30,000 

22s 152 IiIMAx/Mm o=11 aooo 

Total 
Fuel 

Cruise 1090» Nmil Time to Range to 5K fuel 

POW6I" KEAS Altitude Mach ms lb/Hr 1°°°"' 5KFuei 0Wind so KtsHW 100105 HW 150105 HW 
68K 
65K 
60K 

M3X 
MBX 
Max 

354 
349 
342 

235% 0. 85’ 

24100 0. 85 

251(1) 0. 85 

515 49. 0 10. 6 
' 

2:15 1028 926 803 691 

513 47. 8 11. 0 2:11 997 898 778 669 

511 45. 6 11. 5 2:05 942 848 734 630 ' 

55K 
50K 
45K 

Max 
Max 
Max 

334 

326 

318 

261[IJ 0. 85 

27100 0. 85 

28200 0. 85 

509 43. 4 12. 0 
‘ 

1:58 884 786 687 -589 . 

507 41. 4 12. 6 1:51 824 732 639 547 

505 39. 2 14. 7 1:43 761 675 589 503 

40K 
35K 
30K 
25K 

Mln 
Min 
Min 
Mln 

300 

300 

300 

3(X) 

210(1) 0. 68 

22IX)0 0. 70 

23100 0. 72 

24300 0. 74 

417 25. 3 16. 9 1:34 688 610 532 454 

425 24. 5 17. 8 1:22 604 536 468 400 

435 23. 8 18 . 7 1:09 515 457 399 342 

445 23 . 2 19 . 7 :56 421 374 327 280 

20K 
15K 
10K 
5K 

Min 
Min 
Min 
Min 

297 

290 

283 

275 

25500 0. 75 

26600 0 . 75 

27900 0. 75 

29000 0. 75 

451 22. 4 20. 6 :44 323 287 250 214 

448 21. 4 21. 5 :30 220 195 170 146 

445 20.4 22.4" :15 112 99 87 74' 

443 19.4 23.3 0/=1o* 0/117* 0/104* 0190* 0111* 

Engine Spike Forward Bypass Aft B ypass * Denotes cruise time and distance to 
Operating Auto Open-C|osedat1.0M Closed Zerofue|rema;ning_ 

Wlndmllling Forward Open Open 
Data Basis: Flight Tests with Subsonic EGT trimmed between 780 and 810°C for CIT range of -20° to +20°C 
Data as oi: 15 February 1966 4-1-66 

F200-82(a) 

Total 
Fuel

r 
Cruise 

4500 208 

N "1 I 

Timeto Rangeto5Kfuel 
Power] KEAS 

I 
Altitude Mach ms LbIHr "‘. °°° b 5K Fuel owmolso KtsHW|100 KtsHW|150l<tsHW 

60K 

55K 

50K

M 
MIL 
MIL 
MIL 

300 

3(1)§ 
5500 

66(1) 

7800 

0.50 

0.51 

0.52 

S INGLE ENGINE MILITARY OPERATION 
Fuel 300KEAS Descent from 80,000feet 300KEAS Descent from 75,000feet Cruise Fuel winds 
Remaining Power Time Fuel Distance Power Time Fuel Distance Remiifllflq 10,000‘ 15,000‘ 20,000‘ 

MAX/MIL 0:22 5300 284 MAX/MIL 0:20 

I | | 

11°00 

65K IL 300 44(X) 0 49 321 21.0 15.6 334 1 1 1 1 911 732 : 27 09 

325 20.3 16 . 4 3:20 1193 1025 858 690 

331 19.8 17.0 3:05 1111 956 801 646 

336 19. 3 17 .7 2 :50 1026 883 741 599 

45K 

40K 

35K 

30K 

MIL 
MIL 
MIL 
MIL 

§§§§ 

90(X1 

10200 

115(1) 

129G] 

0.54 

0.55 

0.56 

0.58 

343 18 , 7 18. 7 2:34 936 807 679 550 

349 18. 2 19. 6 2:18 843 727 612 497 

357 17 .7 20.7 2 :01 745 643 542 441 

364 17. 0 22. 0 1:44 641 554 468 381 

25K 

20K 

15K 

10K 

5K 

MIL 
MIL 
MIL 
MIL 
MIL

§ 
293 

283 

272 

261 

14400 

16000 

17700 

19600 

21400 

0.59 

0.60 

0.60 

0.60 

0.60 

373 16. 4 23.7 1:26 531 459 388 317 

374 15. 2 25 . 6 1 :07 413 357 302 246 

372 14 . 0 27. 5 :46 285 246 208 169 

370 13. 0 29. 4 :24 147 127 107 87 

361 12.1 31.4 0/=2o* 0/157* 0/130* 0/114* 0/93* 

Engine Spike Forward Bypass Afl Bypass * Denotes cruise time and distance to 
Operating Auto Open-Closedat1.0M Closed Z"°’I“°"°'““I"I"9- 

Windmilling Fonuard Open Open 
Data Basis: Flight Tests to 80,000 lb gross weight with subsonic EGT trimmed between 760° and 820° for CIT range of 
-5°C to +25°C. Higher gross v/eight data is estimated. 4_7_66 
Data as of: 1 March woo P1<1'<>-we 

Y1 euemes 

A4—32 
Figure A4-Z4 
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APPENDIX I 

A_12 PART V 

PART V 

SUPERSONIC CRUISE PERFORMANCE 
List of Illustrations 

Title Figure No. 

Turning Performance A5-1 
Mach3.20 ' 

O0 ‘ SpecificRange, AmbientTemp. -66.5 C ............ ..... ....-A5-2 
ll 

" " " " -56.5 C . .. A5-3 ." " " -53.0 C . A5-4 
" " " " -43.0 C A5-5 

Long Range Cruise — 1956 ARDC Atrriosphere
_ FuelandTimeProfile..................... ........§5heet10f3. A5-6 

Climb-CruiseInterceptPoints.....................'Sheet2of3. 
CruisePerforma.nce...............................§Sheet3of3. 

High Altitude Cruise - 1956 ARDC Atmosphere 
AFuelandTimeProfile..............................!Sheet1of3. A5-7 
Climb-CruiseInterceptPoints........ ......i$heet2of3. 
CruisePerformance .. ......iSheet30f3. Maximum A/B Ceiling Cruise Profile............ ......;sheei 1 of 2 . A5-8 
(WithSTDDAYclimb)..............................lSheet2of2. 

A 

Long Range Cruise - MEAN TROPIC Atmosphere 
Fu'elandTimePr0file....................... .. ....Sheetl0f3. A5-9 
Climb-CruiseInterceptP0ints.....................§Sheet2of3. 

' CruisePerformance............................ ..;Sheet3of3. 
High Altitude Cruise - MEAN TROPIC Atmosphere 

FuelandTimeProfile..............................}$heet10f3. A5-10 
Climb-CruiseInterceptPoints................ ....iSheet2of3. 
Cruise Performance ........................ .....1Sheet3o£3. 

MaximumAA/CB Ceiling Cruise Profile . . . . . .. . . sl{ee‘£"l1e£'z 
. A5-11 

(With MEAN TROPIC climb) . ... ‘SheetZ ofZ .
‘ 

O0 

Ma.ch3.l0 
Specific Range, Ambient Temp. -64.7 C......... ..... .. A5-12 

" " " " -56.5 .. A5—l3 
" " " " -53.0C.-............. ...........A5-14 
" " " " -43.5 C....................-...... A5-15 

Long Range Cruise - 1956 ARDC Atmosphere 
FuelandTimeProfile..............................sh681I1Of3- A5-16 
C1imb-CruiseInterceptPoints............ ........Sheet2.of3. 

_ 
CruisePerforma.nce..........'.....................5hee1;3Of3- 

High Altitude Cruise - 1956 ARDC Atmosphere 
FuelandTimePro£ile.......'.......................sheetl0f3- A5-17 
Climb-CruiseInterceptPoints.....................5heetZ0f3. 
CruisePerformance............................... 5heet30f3-A 

Maximum A/B Ceiling Cruise Profile . . .. .. .. . .. ... .. .. Sheet 1 Of 2 - A5-13 
(WithSTDDAYClimb)..........-....i.........-....-sh8etZ0f2 

Long Range Cruise — MEAN TROPIC Atmosphere 
FuelandTimeProfile..............................Sheet10f3- A5-19 
Climb-CruiseInterceptPoints.....................5heetZ0f3- 
CruisePerforma.nce................. ............. Sheet3of3. 

OOOO 

Changed 15 June 1968 A5-1 
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APPENDIX I 
PART V A-12 

List of |||us'rrc1tions (Con't) 

Title Figure No. 

High Altitude Cruise - MEAN TROPIC Atmosphere 
FuelandTime Profile.............. 
Climb-CruiseInterceptPointB.....................Sheet2 
CruisePerformance .............. ...... .. ......Sheet3 

Maximum A/B Ceiling Cruise Profile . . . . . . . . . . . . . . . . . Sheet 1 
(WithMEANTROPIC climb)........... ............ SheetZ 

Mach 2.90 
Specific Range, Ambient Temp. -6 9‘ o ooQ 

" " " " -56.5 .. 
O0 

1| n u u _53 O 
" " " " -42.5 

of3 . A5-20' 
of3. 
of3. 
of2 . A5-21 
of2. 

Sheet 1 

. . . . . A5-22 
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TURNING PERFORMANCE 

Figure A5-1 presents generalized turning 
performance at constant Mach numbers for 
various ambient temperatures and bank 
angles. Turn radius, distance, and time 
are plotted for a selected range of Mach 
numbers, ambient temperatures, bank 
angles, and degrees of turn. 

Sheet2of2 . 

Example: 

For a Mach 3.00 turn at a forecast ambient 
temperature of -5g>.5OC, 300 bank angle, 
and a planned 180 of turn, find the turn 
radius, distance, and time} As shown in ' 

the chart, enter figure A5-1 at Mach 3.00 
and -56.506 ambient temperature and note 
that true airspeedois l720 knots. Proceed 
horizontally to 30 bank angle and read turn 
radius as 74.5 nautical miles. Proceed 
downward to 1800 of turn and read turn dis- 
tance as 235 nautical miles flown. Proceed 
horizontally to 1720 KTAS and read the turn 
time as 8.1 minutes. 
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SPECIFIC RANGE 

Specific range charts are presented for 
speeds of Mach 3.20, 3.10, and 2.90 and for 
four ambient temperature conditions at each 
speed as shown by the list of illustrations. 
The data is computed from Flight Test and 
Operational Testing results with YJ'-1 
engines. Corrections for a range of bank 
angles are included on each chart to show 
the effect bank angle has on specific range 
and altitude capability while turning. Sup- 
plemental scales provide KEAS-altitude in- 
formation and fuel flow conversions. 

Example: 

Refer to figure A5-13, Specifiéc Range data 
for Mach 3.10 cruise at -56.5 C ambient 
temperature. Locate the Max Range cruise 
schedule line. At long range cruisepower 
and_80,000 pounds gross weight the cruise 
climb altitude is 78,150Wf_eeVt and the zero 
bank angle specific range is 61.0 mni/1000 
lb of fuel. For a turn at the same power‘ 
setting, using a 30 degree bank angle, the 
specific range is 53.0 nmi/1000 lb of fuel 
and the altitude is 75,100 feet. The fuel 
flow per engine is 14,600 lb/hr at zero bank 
and 18,800 lb/hr at 30 degree bank for a 
-56.5 C ambient temperature day. At this 
temperature, Mach 3.1 corresponds to 1777 
KTAS as listed in the chart. 
LONG RANGE AND HIGH ALTITUDE CRUISE 
SUMMARIES 

Long range cruise summaries are presented 
for Mach 3.20, 3.10, and 2.90. High altitude 
cruise summaries are presented for Mach 
3.20 and 3.10. The high altitude profiles 
are based on the "90%" lines shown on the 
Specific Range charts, except that the per- 
formance shown coniorms with the present 
85,000 ft altitude restriction. These data 
are presented for both the 1956 ARDC At- 
mosphere and the "MEAN TROPIC“ Atmo- 
sphere as shown in the list of illustrations. 
The climb and cruise data are computed 
from Flight Test and Operational Testing 
results with YJ-l engines. Descent data is 
based on Flight‘Test and Operational testing 

Changed 15 June 1968 
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at near standard temperatures. There are 
three sheets for each figure. The first 1 

sheet provides cruise surnmaries showing 
distance and time from end AR at 30,000 
feet through the climb, cruise, and descent 
to 20,000 feet with either 5000 lbs or 7500 
lbs of fuel reserve. The second sheet pre- 
sents climb-cruise intercepts which are to 
be used in conjunction with sheet 3. The A 

third sheet presents performance and flight 
planning data. The initial conditions shown 
are end AR at 30,000 feet, and brake re- 
lease with either 64,000 lbs or 50,000 lbs 
fuel remaining using the normal climb 
schedule. The effect of various temper- 
atures is shown for climb and cruise per- 
formance. The descent performance shown 
is based on operational testing and does not 
include the effect of temperature. Descent 
through a "Tropic" atmosphere may be ap- 
proximated by increasing the presented de- 
scent data by the following increments: 

Distance — 30 miles 
Time - 1 minute 
Fuel used — 100 pounds 

Use of the chart is illustrated by the follow- 
Lng example:

_ 

Example: 

Refer to figure A5-7, sheet _2 of 3 and 
sheet 3 of 3. 

Find the total distance capability and time 
required for a Mach 3.2 high altitude cruise 
with a forecast ambient temperature condi- 
tion Of -56.5oC at cruise. A profile is 
planned consisting of a heavyweight takeoff 
at sea level with standard day climb, cruise 
without turn, normal descent, and 7500 lb 
fuel reserve at 20,000 feet. Planned fuel 
load at brake release is 64,000 lb. 

Enter figure A5-7, sheet 2 of 3, at 119,150 
lb gross weight, sea level altitudeé standard 
day climb temperature, and -56.5 C cruise 
temperature and read the cruise-climb in- 
tercept as 80,100 feet. Read climb distance 
as 345 miles, climb time as 20.1 minutes 

A5-3 
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and fuel remaining as 39,250 lb. Referring 
to figure A5-7, sheet 3 of 3, the intercept 
of the standard day climb line and the 
-56.5oC cruise line is shown. The lower 
portion of sheet 3 of 3 shows cruise distance 
and cruise time to zero fuel remaining as a 
function of fuel remaining and cruise re- 
ference temperature. Entering the portion 
of the curve at the fuel remaining value of 
39,250 lb andoa cruise reference tempera- 
ture of -56.5 C, read the cruise distance as 
2655 miles and cruise time as 86.8 minutes. 
Then read on the cruise line (from begin- 
ning of the 7500 lb descent line) the fuel re- 
maining as 8900 lb. Reading the distance 
and time to zero fuel remaining, the dis- 
tance is 740 miles and the time is 24 min- 
utes. This gives the incremental cruise 
distance as (2655 - 740) = 1915 miles and 
the cruise time as (86.8 - 24) = 62.8 min-

- 

O00 

FT 

asO _ _6b.5° C
T 

'_ -56.5°¢ ' /_ r 

-46.5°(_ 

SSURE 

ALT 

TUDE 

\|O 

PRE 

FUEL REMAINING -1000 LB 

0°“, 

0°“ 

o°°1' 

ill \\\_ 111 

III §\ ::; \\ 
CRUISE DISTANCE-NAUTICAL MILES 

_4°_ 

utes. The descent to 20,000 ft is 237 miles 
and 13.8 minutes as shown by the vertical 
scales at the right side of the profile portion 
of the chart. 

Distance and time from brake release at 
sea level with 64,000 lb fuel to 20,000 feet 
with 7500 lb. fuel remaining is: 

Distance = (345 + 1915 + 237) = 2497 
miles ' 

Time = (20.1 + 62.8 + 13.8) = 96.7 
minutes V 

85, O00 - 

000 

FT 

,- 

PRESSURE 

ALT 

TUDE

-

Y 

20,000 — 
7.5 

l I I 
10 s 

45 40 35 FUEL REMAINING - I000 LB 
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1 
° ° 

-70- 
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MAXIMUM A/B CEILING CRUISE SUMMARIES 
Maximum A/B Ceiling Cruise summaries 
are presented for Mach 3.20 and 3.10 as 
shown in the list of illustrations. The data 
were calculated from Flight Test and Op- 
erational Testing results with YJ-l engines. 
There are two sheets for each figure. The 
first sheet presents cruise summaries 
showing distance and time from end AR at 
32,000 feet through the climb, cruise, and 
descent to 20, 000 feet with either 5000 lbs 
or 7500 lbs fuel reserve. The “second sheet 
presents cruise summaries which are in- 
dexed at 10,000 lb fuel remaining at altitude 
.(zero distancenand time). The initial con- 
ditions shown are end AR at 30,000 feet and 
brake release with 64,000 lbs fuel remain- 
ing using the normal climb schedule. Dis- 
tance and time allowances for reserves of 
5000, 7500, and 10,000 lbs at 20,000_feet 
are shown in the charts. To obtain the» 
total distance and time, add the two dis- 
tances and times for the desired profile. 

Example: 

Refer to figure A5-l8, sheet 2 of 2, and 
the example figure on the following page. 

Find the total distance and time for a 3.10 
Mach maximum A/B ceiling cruise at a 
forecast ambient temperature of -56.5oC at 
cruise. A profile is planned consisting of 
a heavyweight takeoff at sea level with 
standard day climb, cruise without turns, 
and 7500 lb reserve at 20,000 feet. Plarmed 
fuel load at brakevrelease is 64,000 lb. 
Enter figure A5-l8, sheet 2 of 2, at the 
climb line for the sea level 64,000 lb fuel 
remaining case and read distance and time 
as 1809 nmi, and l hr, 09.5 min. Reenter 
at the 7500 lb reserve descent line at 20,000 
feet and read distance and time as 310 nrni 
and 16.7 min. Add the distances and times 
and obtain 2114 nmi and l hr, 26.2 min. 

If forecast temperatures indicate standard 
day climb and cold day cruise, -64.5oC, 
the distance will be increased by two small 
increments. The cruise distance will be 
longer due to the colder temperature, and 

Changed 15 June 1968 

the climb distance will be longer due to the 
climb to higher altitude. Referring to the 
text illustration below, which is for 119,150 
lb gross weight and 64,000 lb fuel remaining 
at brake release, the shaded triangles show 
where the standard day climb intercepts the 
four cruise lines. The cold day intercept 
shows a distance of 1635 nmi. Extend the 
climb curve to the altitude where the cold 
day cruise begins and read a distance of 
1475 nmi. The difference between these 
distances (1635 - 1475 = 160) is the increase 

The corresponding time increment is 4.3 
min. for the additional 160 nmi of cruise. 
This results in a total range and time of 
2279'nmi and lhr, 30.5 min. 

MISSION PLANNING FACTORS TABLE 

A Mission Planning Factors Table is pro- 
vided on figure A5-28 for quick reference 
in mission planning. 

RAPID DEPLOYMENT TO ARCPA 

Figures A5-29 thru A5-32 present the data 
for a minimum time profile from brake re- 
lease to ARCP. - - 

The profile is defined as: 

l. 50,000 pounds fuel remaining at brake 
release. Y 

2. Normal climb schedule to cruise Mach 
number. ' 

3. Climb to cruise altitude at constant 
Mach number. 

4. Cruise for two minutes at 820 PLA. 

5. Normal deceleration to 300 KEAS. 

6. Normal 300 KEAS descent to reach 
29,000 ft at a point 20 miles from 
AR CP. 

The data are presented for both the l956 
ARDC and Mean Tropic atmospheres. 

.A5-4A 
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EXAMPLE FIGURE 

REFER TO FIGURE ‘A5-1Bj.iH_‘EET ?2 OF 7. 
AND PAGE\A5-4 A 
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Figures A5-30 and A5-32 (sheet l of 2) 
show standard and tropic day mission pro- 
files for five representative Mach numbers, 
and portray the climb, cruise and decel- 
eration segments of the missions. 

A 

Figures 
A5-30 and A5-32 (sheet 2 of Z) show the 
corresponding time and fuel remaining for 
the presented profiles.

_ 

Figures A5-29 and A5-31 give the neces- 
sary detail information for planning a flight 
of specific length. These curves present 
the overall mission time from brake release 
to AR CP, cruise Mach number, altitude to 
initiate constant Mach climb, cruise altitude 
and the DTG to start deceleration to arrive 
at 29,000 feet at a point 20 miles from the 
ARCP. Mach 1.25 is the minimum super- 
sonic cruise Mach recommended, as this 
speed is the "break point" for minimum 
time between subsonic and supersonic flight 
plans. For a mission distance of less than 
130 miles, the flight should be made at 0.91 
Mach. Missions longer than 130 miles would 
be flown at the Mach number given by fig- 
ures A5-29 and A5-31. 

Example: 

To select flight plan for minimum time to
p ARCP, with Mean Tropic day temperatures, 

and ARCP 300 miles from takeoff point. 
Refer to figure A5-31, "Rapid Deployment 
to ARCP". 

Mission time from brake release to ARCP 
is 23.5 minutes. 

Cruise Mach = 2.31. 
Start constant"Mach climb-= 55,300 feet. 

Cruise altitude = 67,000 feet. 

DTG at start decel = ll7 miles. 

Changed 15 June 1968 A5—4C/A5-4D 

Approved for Release: 2017/07/25 C06535944
_



ml? 

I Approved for Release: 2017/07/25 C06535944 " 

. I 

I 1 -§..P<RE.LH\_I/HNARY 
> 

. 
7-~ 

jI,;§‘§:2 
;=_;i__1'_j;:.I;;=_;<}§f__;.Ii__;_I’=_ Ij-r‘_i.‘*" ELL1 73'-“I1"i53'IiI'§I?:I! 5'77 H;

' 

____! I 
I 

~
, 

‘ ( Y ’ 
‘ I '

I 

4 :z_;-:3; 
g 
2: F ;¢-~»;I;~/B V655 

» ... ..I.; ,.....I.... ....- Ti“ I“v"' ';' I--~ I--:‘ ' -~'“- -’ —‘ 
I 

11L-'77-~ :.:-§'A':lT",_’Tf‘.f‘.TI':f£ 

.f;‘.;1;_»1,i;1'I?::;::‘t"‘J:';:'}I; 1::I'.'11'-';.,z..‘§.7i‘t.';.i5155.‘ ',...'.‘1I;.'...» :.‘.2.,.: .. .‘== 4-:; :>;E41‘E:?l1'\ II'Zi'!':l'.';II‘:;"' ='l: 5':“v 
‘ 

I 

I *3 "I “I 
~ 

" 
I 

" I" " ‘I -E 7 I Ir I I 

I‘ I" _;_-' l."_§§¥_Q!.I."_;_'_',‘.I.I€,

I 

I.I 

I~,-»~¢e¢L--._.. H.'._L;;-- ;-~ -I 

I =lII,~ ;- I 

I‘ i;:I_I:*.i’;;_>;_-'l:.;'s; .§i"L'l‘ 

“l":‘-; .

" fi%%%%%%%%%%i%§§¥fi%%%@€fia¥@#&e$&fiflflFifivfi 
I.'iI‘I..f.§I:‘fi‘IJ;.Ii_1I1IEE§i‘FEI(:L'1“ ;:'=:-;: ;»‘,:" 

‘ 
' 

3' "1 ' ‘_-H?‘-"‘ fii ff; "i'i',_;;;.:'i:E_{i§I€Ii.f 1.3;; 
lffiilrtffTi":i':I§':§!..1i;gt;I§!.. 5l‘:_1:‘1.§;§'.ié"I:§§:':;L; >'--II I777‘? 

I I I

’ vi: Ifr: 1:1?" vi: v:II:.=» :1: 
.. .. . 

- __ - - , - 
_ 

» 

, 

I» 
Y I, 1. I‘r'T*"7~'"— ~~—~ —~———-——— ~— ——— -— 

;:.?I‘=1.. .;2.:/.f..I .51 Z-"§'IT'.jE»-.?"Il "1 ‘:':";i,:‘,;‘ ‘:3. .,;2! :t:r Ix: r:;:"1I".." ;z".='t.‘:.1 :i":‘_zT?7Y2t= §*“r"1:‘: ‘1?§77‘ “='"=: 
j.:i.E-51:1; :§i.¥E"_:.:i‘?‘E;;g't,:1'§i‘§I.:“ l1§I:_:.’fI.§:1il;.i§z f'11§::;; ;£_‘.?i,j;_." "i:*!;;':I|ii::'I;i': i;:f.I:;_i ii§I’.§€L...'?_5‘g:,."I.EI 

~‘%~;-£~i;—i~i+I +..¢% I~‘=lI;_:.:;; 

;;'t~.t-;.;.; :;;_I:;:: :§-§1

E 

1;;§'1§'jii.:;‘f.'Iiff§§5??I5Y I
. 

.I
, 

I 

I 
I 

- 
I 

I I 
I 

I ‘I 
: 

' 

I 
I 

I
I 

I5.‘ .. H -._. .:=. :._ =.:».1z.-.1 .:.t" 1";'..:..: 1.L: I:::'£'2 II;:i.I ::3" 12.: VI1:_l~‘:\ I::.=?.::~:: ‘rs: an :':t--1:": !a:: 
‘_.;"_;;,.:.;§;;_;_.;;;_I;.;i,;;;i.;j.;;;L1;.;_i; ;:§;'I;:._i. ;_~_§;;_'_:;;i;;I;,;i;;I;;,;i.‘;;; ;;:~.I:.:-_-.;: 

I . I ‘I I 

_ 

I 
I 

I 

I 
I 

, 

. 

I I 
I

| 

;K::-:»_f|- >;35~;-»-L2»-<-I-5-.5 -I I- ]I:"4 I: ._.- . ‘z, _... .. .:‘. 72., ;.:.: 2-__;.:. .. 
I 

.‘...:..I.. . ... _-I, ... .. ..,.-I:..;.,I.~ .;4 . =I;. “ 
_ 

' "' ' 1"*'"f;“j";j__~ III. - . I .. ~ 
, I . II II-

I 

..:;".;Iift;;‘t;:.:I'tf 3 _V“:~.£.'~|:3vl‘,':l§-:_>:1 ...i:':i"-:;}:i.1:‘i.:f;I;:;i";.Lf 
":‘:'.I:‘:; ';‘;§‘I’;,_‘.: ;..:'§;"'= .>-.:EI-7>:_i,‘I:;:‘:! 

I
. 

.: .. 7;" ,__. :._'., .1 ._ .. . .; 1il:' .-_ ;. ( _ 1' _ ii:-~
_ 

.;Ie%»;§iYf;§" 

.'.2('l'i 
‘_.%'L._ 

_..'~. 

.1-"'5' 
;Ji_; T rig 1. ;"?:i-i*??*;‘='*‘ T if "ft I Z 

I 

i 

I 

. 
i‘: 

~ 

1

~ 
, 

‘ 9, 
, fv 

I 
I 

R 
I I 

'.I§I.,._-.,I..._.=:..._::.f._~_ . 

'-'" ' ~1- 5'.Z.I 
‘if?-§§fiT; 5?},;=Tf}'jT§T‘11T':T:,iI-J‘;‘fTf‘$7}?r ft; .;:j.T§7?§"'T::‘I";‘t":'tI"§j%;"f€il¥§l%?*§§>:¥§} §&k%fl¥$W#T%é¥KJ*E§E%$fl$iI$%%¥PWW?fi%@EF*?V¥“K%“*F*"7¢Y*v* 

.52‘; -1;:-{~33 =1I§'I=.§1;.' 22;; é}:7;‘EL€}§f?liigj?.,i'z3.3.‘:-7T%z.q'Ii“Ei;1£§;iié';:§‘I>:i:Ii>;§:.: F s-i‘:--}:::?£%:I:€-E§%§§:.: 
' 

i?1—.=".<i1."’3I ’..§?f., _j 5% 
TY? ;._*TY.-fir“ "‘_:‘,"I"I§:'-7 ' 

I 

1.1% I ;;:'.i Y*-TY‘?-I’-._I-";<—;:7I I 
I‘ 

, I 

I 

' 

i_ 
7 ' "W3 "I--'14 ' ' 

P I
I 

I-... ;f""" "”‘I>~-> _; , 1. ' ' 

' > ~ I» ""5 ‘: I, $I‘%7£ T%"I?“L’FIfi I II‘ I

I 
\1i;_1:E 

\::f‘§§"i‘.:fL'}i§‘§‘l;'§""f:'Tff‘§'*'§i.?§“{;§I’§‘;i*"'?j:’ 1 ~+~'.-I-II If _~e;~;»1.f—.—"I'~,-‘-.§~1 +~~5<&~;~—~-¢ a-+;_I:_;-,1 ,;_. Ii I; 
I W, 

=;.:‘..."_':;' '.::_1t.1":' _; "15; ,' 1,. :--‘E :’:,;:'== -:-;r '_*"E < ~ ~ 
: 

~ .~ 1 
-- -I =- - ;- -- -. ». ~. 7 -,_. ._ ‘.i..| . ..I -..- .. .A.__‘: . ..7.;,I. I'.f.. .. "~ 2' I.‘ "r -‘ ‘ ' ""‘ ""-!“" ‘ ' “' ‘ ‘ "' "" " ‘ ‘I "‘= ---=i~I;. .. 

j,;"i':Ii 
I Iii=;;I1t:i‘§ ‘(£131 1;f;,I _j'1lf*>.§i I4II’=1".%T-.§§"1l.“'jl II>€:%V IIl\§;i1.~I'...'.,;t';;'f;;'ii; I3“1i.-‘*2

; E':".,'f.E.“'i'.II I: ' "R; "...:.::;I.‘: 33:: ::=: :;'II ‘L1! 1" 1"-"I /T: .‘51'*... " I" .-‘Iv --=-.I -I '4 
- Qv ~-\*-I ~' ~ :'~=-- '.

, .,I 
; 

I 

I 
(g; _‘ _ 

. V H I. . , ,. . ._ Y>; I.. .,, . ,..;,,., M I .. 

jr 1 I 

I" 
\ 

\I-'] 
. 

I I 

I I I\ I‘
. 

If-f.I**' l?i%'~'%"i"~‘5 <;.;-~21‘ ?"; 1--I§;§;,_, I z<- II/1. \ 
Iv; -I ;;;¢;: ;;;;,I;»_ : ;_. 

~

. 

—~ — ~~<I55-- :?z¥€I>» +~-~~— ~ — - ~ -~ - — - — ~ ~ -—~f - _‘;$4_:dI~'i.l;_%’A'L_;'l_;';_; 1-i-1-. ;»_1 11.11-. 
' 

?§§_‘I~_.§i 

.,,. 

;,I_;_~
k _,_____, _._ l . ._ __- 

_ 
- 

I I _. 

1.. .I. ;»_ . . I., .

; 

.,:. .4--ulA, _, . I.“

I 

1511‘-it 
=‘_- " ,;..I...="':;..:I_;. 1"..A...»_.'.‘ _-Le... __. . .,_.»:-.. *>/_ * r_.,,_"‘.;,.i. 

1 
.Q._ ;.; ._i1__ .;_'_:-_ ';____.__ _,_,_,,____ __,A___ §,:I»§:1 

‘I'i*I""- " “';_;;.i :.".IiL :I:;;:‘ I‘ .'!'I‘.2H~/t§‘s‘I:r‘;. .;_“’?.;§= I -'.IiI,'.=_Fi ~ ~- ;~ =5 ;~ - ‘*"*"*~‘ 

. I..,I 

i_ 
'-'§‘i'%‘I§i{?T..§L§.;fil} :5.~.' 5» -4:_ w ’/i.’ = xii: :',.I i-I‘ .1‘ 

1 I 
, 

‘ 
I /, _ I _ 

| / ‘if L 
I I 

_, 
I; 

' 

1-. 

.-I1.-. ..==, ¢,...;... 

I 1 ‘,3 I f'1I'IT.i."i¢,fjI___.I_<r f~ I. 

" 

‘I 
" “ ‘ 

~f;~.I-_t;.. l_.I-_':'I.‘.I'§.'E‘:1I.I,;"=Ii.II_?:=‘€ an 1a:1z:I~I: '="1E ~ 
;.,II.;;_;_.._; lé..~4_4‘ __,,4 -= .. J; I. y . ../ -, I 

‘ _.f.;. 4 J}. .14}; I‘ I I 

_ 

I-_;; ’kvA\> I, . ,\-..__...I .. .I/3,.-,,__,/..... 'I>’.»:I:_ ‘ .
‘ 

{I

I 

< ¢
» 

'~ 
"ii;-I;:;.§J2i‘.?Ii.1Iz'% 5-%§I/Y§‘.“.@3”;*iT >;'**f:T;a§iI"?€-".ai;I§e‘7I}7T5€i7 1--_I»--/>»s"-*1-‘I 

H 'v VI ’q\‘ 
5 

~'\"~" "“* 
I

I 

_ -». Lvn>< III. I..,,.;=. . \ J LI’ _ 

1 
I 

' 

I \I<\L\ ; 

. 
I I‘I \/~Iq%‘*";l If _j_/‘ */I9IIII I 

I
I 

I’ ‘ ‘ " 
I 

’ 
‘. I‘_..\Y I 

§\\:I D -W.,.._,_._--;.;._.<....._3r_.....I_..,-i - “E_v"‘V1.! , __ 

2L ~
I ;M».~e,I§ 

= 
- ='-‘III’ 

. “I‘.r' I. -. 
I --; .,. ‘f, ‘W; 

_. -..... :I.: :,1 
" ‘rr :*I':‘ =1:

I 

- 

- 5 1 

""ti"rIi"f~ 'rf'*;i7§;_':,? '1-41;?‘ ""'jIT‘.":r‘."."""'I 
. 1,7“ iii 7 

.' ' ,1"; "=': f""I'TT"7"T" 3*‘ 
. 

, , , I 
‘ \ ~7 

. 

" 
;

I 

""§.‘.}‘i1;'I£.:§ I’i:7TI'::'.'?%_i-_?‘»' I‘ ,“.‘i,:i -,3’; ‘TI 
V 

Ii “fI:fI'I :5 .‘;'I 
‘Q7 '~_?' ‘ '* ‘I' ' T \_‘ k ‘Iii: gr. ‘ 

I;1-I1I;z;;.;ig.IL»2I»»i;‘"ig_;5;§;..;;.@,;1-;xi; 11": 1';-1*;-~;_'E;i;;-‘;_1_1I.' 1, 
;>"¥‘-"T-‘T I3:-’I“1> 57 '»‘."*?PT-"=II'“‘-5 >=:-‘I1: - 

"r~‘I3"‘?f ¥lF7?1'-5 %‘»=i“’?i' ii-i%~:7~’ 

‘;-5~%—g;»;;I'5I'Y:'1I;II¢i I I I 
‘ 

~- = I ~ I "|11;ri':;“§’~'%'?E'?IiI??§?=5.¥?'?€f 
_.L 5.2..» . _;; t" * 1' 11,; Q .1‘ - 

» H} 41$ .-.1.=1..: .1.I. I "..,.. I- 
‘ 

‘ 

I 
;._- 1' :§I;.=I ;.;.:z'I:'§_I! ,=_iri 5&1 

. . I . , I 1 

I \\; I 
- 

I I 

. 
I.’:"Il.:::'I.:.I.<Ii.v"..! :_;i7 .v §"f'""'. 17:11“. I'_"I;;'.::.,“I. ‘:4; II. 

I
, 

I 
I 

I 

I‘ I 
I I 

' 1 
‘I I ‘ 

I I I I I I 
I 

"I '3’ 

1 1% .. . 1.’. , 

I11.‘?EfI‘T7TI.;;’I;=;,i:;:1 3 ’.'" 
. 

‘.2 
' 

" 7:. .‘ 
I.'_’_‘¢: I:“r 3": '::;",:, 

. ._ . ,. .. . 

t.i1..‘!;: ..';I7:I"‘ ‘;;' t';¢":3;'?::'i‘:§...‘:‘.“; i-‘II?-f._:_ ‘: ;_ . 
Q'Ii'-,:' 41.111 .-_“ 3.. =.,i: 1: " " ' ' ' '

' 

’.I I I 

_..-...... “...._...,_ II._ . 

. . ..|.. ....» ..V. .-;. I 

"_‘-’-jjtfgfg 
' _;"";1;":"1‘I ;,‘_‘:7I.f_*'_ 1;’. ,f:.1 ?‘§t‘:.j ':;4$_i.,; :_:;:;. ._.'§= ii‘ 11:;,.";.: ..: . ., .,.-;:.'.";: :1.':,_';>_,',,__:;!_~;;-; 

:¢,;»§'I;'%1-t§;; Y-1%;-5"; ;l'=’$§$;‘~:‘fI“,,'iI~_=. ¢:ie1,=.;;€'I~&I.>_~-‘IfE\.11- ;i.§-:12; -i‘~l'%?;'"; 

I I 
$.15": ;I'-/ _"§~1,§-I‘TJ{-€~iII£1i_i .f;l-;§~"i9L,.\~.* >5lx?I;s:£g ;-;v;§II:I;T‘: ;.~ &~~:-§ 

~..-_=;;_" .-:_;: -_'; _=_= MI; .;;:'_j. jj;.I'_:.1‘ .1. I-.:"i1.A_.; '“_._ ._=;.;;._._:.__I;___' ,..;. ..._‘.;-;:.‘;;;.;_;;:.;,;.;I;.:.;. _.;.;.".-"_‘__ >>I;I:-i{- ';;__;,:-"'3-f‘ ‘TY 
i§'§,‘.'IE’£" I :;J.,>;’}§E'*,"; TZIJ,‘ 1'. " I/“.I ."'€:; .';f.!I_'=. ‘LII :'L .:";'I..~'1 §'t.I I: '§;:I '=.; - >;-_YT-1‘T'—T"_>%—‘—['_'_X417‘_i 
;‘"": " .'.‘f ; 

3"“! git " “Ki. fl ..I‘_=1f i'£.'iI)"§ Kr; . f I 
.' >::..1" :4 ii-’;f" "I.I1t::'L': '!..:; ‘I.’III;i".1i'fII"I.' 'I7'l.}" T.. K17; ';.{:I:.l.i-.4:'.?.,h:" 'i"1§I"i 

I 
, , I 

I 
"‘ 

I I 

WI II "T1 » *1-* ~ - I.iIi";.;:: 

I‘ L. / .’ I-.,_I..,...I@...,_..4.1-....,__,_.. . , 
___,L.“IlI‘ 

r 4 /. _ . 

\. 
.. 

I‘ 

‘ ' talk» 

4.
, 

,;| . 

;I’;.:II‘;;.I;'_:1.' "VI 
; an ‘ 

1' '?,..I" fl":--'-'?-’l.’l-I-»' 

P ' 

;a;i.-. = ;;;;v.- 3»;,'=_~¢;= _-.;_;_1_1.;;;:-_e;I ,_:>g:_§‘_L.L:.‘_;€i.-_ ;5 2; ;;LI 1.; = ;z;.¢1.f ~.;: ii l; *5 
I

: 

<~=>»I-—*-@- 52"???’ ; *1, if 3...:aE£i£5_}~:_:?]IT§::}§v£:_§.%_:::7".éi?€§>j";gI-SI -.5"-'i*"'9 
‘ ' I 

"E if-I 

=I:f, ;.I I- 5*?-‘-'1 
,._.I..,,, 
...,.; .

I 

= ' 

_~M-;*.,-_-_ _ 5/II: I-.1--I .__~_. ____'___ _.¢. -@__ .CK’1‘?_;"_\- __ __ 
i,_'__,:.._... 

. ,, l1%.I+?'rI~ +7/.2 if 
' 

2+!-i*~. %@< 
1 

;~'~-i<~;—-~= .-1¢f~i;~=; 
- .§-%eI~?%-§%T2¢s.; 

, /I7‘ //I/I1 I//I ‘ '.I'w_’ 

I‘.I. VI~V .. __ ‘_ _. I _‘_ 
Ii.:§"§;zi;i"I;I;;~I.j;i1§ ;2.§»'i-'gIJ.1¥;1 1"‘ i'(;‘-T""%i::T‘:'v‘¥';I’l§"III;‘ Y*;'*»'_~f-'1' ->1; -1 25,2: 1 

*2--.-It';.;_ :5§§1'I';1i:»I*{"?5*;i*’=I£"=Iii‘--I» 1* - 
" 

-*5.-5'? 

. _ , 

t."='1;'.'. *.='I:_*":'.!..'?'I<=’-' _-_I:.:: .'_I'=.. ..;;.='.t. 3.11:1; ,..:;:; -.1 1 
"I"": 

. 
:“;f': '-".I¢I ."Zi':ZI.'1I ', 1.5."; III; :.='.& .":Ij:.1,‘§.'2;I'§;:t :.':;;I;&-f 1-;{-= 

E 
_’ Jr 

_. 

I 

' I F 
TTIITT“ “"71"-‘J *1 I",-1‘ ?""".'I':T_Tv 

- I..~.I'IIi _"’;,-;_I'{.z_->-j 

-I-s~ 111- ~.5II~.' "-'II.'i‘I 
I £_' 1-I-="~ .<.I;.:;I. 

9- 

A254? 

.._ I;..;_.. .v,‘,‘_ _9 

-,.:..=.I, .;.../ ., .;;..._,..__I-_ ,, ; ..,‘. ,,::_-, . , 
.. ,_ I,-;"~ . .-

;

i 

I I 

1

I 

r1":.Ii:,1 E:-:~J;;I 
'.1‘2I;.:‘_-111:} -- =1 

1, :;§:;a:. :;>“l'I"-'5-'51. 

I?;;i'£.j,»' I;.1;='.t-"1";-',T':' :5.“iV;.I.:'_:;,';‘;3'§' .2‘ ; ,.-:'.;A |‘AI; -‘I 1.5;. L; I ;: . 

I?§.;;:.f'.‘.;. ;: .- 
'_":' :'; I:‘".. ,;:“,. i~ 'l.;_:.q§;:".‘ ]§:Y:i:%—£_?:::‘— 

- §._7:,:"" “iii. ':-Ii? 7;".-.5 §.1IrI_:§i3 EI§§§I:.1f"'.§ 1.’:?.Q5:.‘§7f.I.'§5:'§§§17 5I:§:§f" .3T§';§:>5§ "-‘El 

_.1.@;—j}:—f-'.%*~j~P '[—l~§{-I—I%%-'-)r%- 

"3" :39: "“""'I'1':1":L'1*:“i5§; 1'1 ;;::.__ 
H .:'-33:‘ I ";§.1"'.§ §v;':'"V:z'I"§I'l;f':Ie,§A:=. ‘I-V;':‘;=_[..7 "7:‘:':.;.»: §1§:'§':j'" 1'2? -‘_vI-I‘-’:—.!V:_t“:: 

, 3%y ' - '--
_ 

»,,, 
‘ '1 ' -46~ 

_ I 

.56.’!/A144

I

I

I

I 

I

I

I 

, I _. I I__. ___._..__T.r._..__.__.;_§_____I...II_v~.._ 
1 II 

2' . I-,-II": 
. ... » V I .

1 

I I.;I-. i~~ . 

-Kg;-;;,';::, .}..;.;§;.1'I.t§’;§"!_'2§‘;;i§i'2';'.:';'.';};;,. I .';I:;;= :,;,_;,:.;I:_;1_5.;. .I=E_.'. ,;..1;! ,im_.!;._: ;r‘_I_:_.:; '_5,IV_:I_:i‘_;. 

""'I"I"-I 11""I"' ::I;..Q.§'.'::f.?:'I‘:':€:,.Tuztlfiim. i‘-I£‘E.f Lin .i:':i,:_" '11:;-.‘:.II ‘V;4i¢,|'L ..=;:...: ';_I| . 

I I 

I 

I 

1 

I 

I 

D i 

Ii 
£ 

I 

i 

H. I’ I
. 

1 
Q 

' ‘ Y! 
, 

" Y ‘ 

I 

I t 
I 

' 
I ‘I 

i 

I 
I.’ 

4- 

:.'r;:I.::.:; .':::t :.::'r.‘~".;.":;.. 1;": Z;.1;I1;;'f1.'"i.i=';7t. : ::,ri :41.-; :a':;.:*".:I_;=_-1 ...tI.,,, -. -.._-;¢.; . .I!..:: "'~4--""'"‘—i"""‘-1*“ "“" "“"'I*"“‘" 
- 

“'“"’""'*""7 <*;*§‘“ "=3‘.**-"'-“"*""‘"‘-“~""l'"'"'I""'- ~““‘I"*' T14Y"*‘*‘7'Tf?i1“T??‘I"T?7" .»-r.*Ifit":"?*I
I

I

I 

._.-_~_ I . . I»=~.~ ">hI'I' :IT““"“"“‘I—+-—L+:-¢.~' 

2-51I;>§si£3-;"-rI::":1 

I§.€1?I?§.?; I \""=z.f:;; Q2".-,:'::L :"; :_-';_‘. 1‘; 5-.:. I..:.",_.:-.;;:,; ,‘, . 

i 

. .7 

I 

. I 
2111 2% 

1»-I ta1e~=I> §.‘f..E¥ I"1"=@'; =1 
I 

1 3 5 IE 2 51*. I § 

1 

I:i<z;§ F 

I 
{*1 .. 

I 

5» 13- 
’ IA i~I.2 f~ =1; 9;; g

I

I 
;_.
I

I

l 

~ 
. . I1. ~73“jr~;-=‘~¢—:-+1—~--*-.-;+~' ' 

' ‘-,- >71 .-<. Y '- »,-~I‘-.. ..=.I..I,. -~~*--I -.--I..II=. . 4,::.I :11‘ 1:'E,l :;;*I';;~ - 

.... A.e_ -.. .... _._..,._.___-_-,_~I_ __-_I-_~ _-I -»A ~- —#~-—3--I—-~- --H---— H -— I-<- --I» - -----‘~;_‘;~= 

I_;_II--_~I ~_," ~< I 

I 
I II ‘lf' "I1" I - I »" 

II II-I‘ I‘ I..I;.~ '~ 
I I’“' _ I 

'
I

I

I

I 

I"'
. . ___v_ 1.v_».........L_T‘t_ _._; ‘_:;_,h;_,;.>_ - 

i. ;___. ,, .-1‘ ,,’ 
1. ,.I .;..I \-#_:_'>7v‘_>; W?- 

I"; ,.;:I‘::" 
' 

' ‘I;."' 

I II-fl‘ .:1.II::-'; 

T . 

~%;I~'—_;1 fj'~_¢—;-:-i~1>-'~:-1_L._‘_'i.;_;L_’._"_ 

. =-I E.I._.‘:_,_'f{I{=_11 

FIE %§¥i=l- 21;} II I 
I-I 

I 
YI 1? I; I; 12;: II 2 9; 15;; sf; -5 = 

1:: I" 
;;§ ; . ; 

1--5-"I I I 
.1=:I@"=. I; z 

-

1 

- 

I 
1* 

* I ‘ I I
I 

+“#wv-fl*’$- 3“I3Q7efiRREtJ'm~§_¥;’qA "~.I=- I 

’ 
- " 7 ' ' 

~ Appr.0I/ed for Release: 201“?/67/25 006535944“
A



600

H 

CAL 

PAPER 

NO 

EARPR 

NT 

'rzc1-m 

D 

NUSAONCL 

R 

NYE

P 

_r\/<~| 

357 
vl 
RT 

lEAlPR

\ 

.1 IQ 

I 

-. I Approyed for Release: 2017/0_7/25 C06535944 
I 

I 

I 

*e\PRE.L.lI\/HfNA.RIY ; 

f;'-’7?i??7-‘"777-17-‘-‘TY?-I1L?ITiii. :II‘1i.L~I*+—’.’.-’~.'. .~ , 
4 @351."-‘_‘;l;-"-"iii-‘J-a’-i‘-1.-J-~1‘i"“L.-'"‘ .lL;I5"I5.7' 

.I:.“ .;:‘i 'I'."f. =.:.i I.'.”i .I..‘§‘i $.17: if?’ *"i'*"? "‘r~='<I 5-M .—~' » 1. .. ..¢.- . 
- -*'-;.. '.:.§"!.1t'-2' z.:1ri.'~'5"1~-'<]:r~< =-@137-7TY'~'-~-==7?_&7T~7»-'T"'"'?"‘"'1.?‘W

~ 

~— ' Y *.I .1 .1 , 

I
1 

I:5f":*:II":.i:‘I‘::i:'.11-ii"I"::f§. %1_1"§.':"1_;,~§~%'l;~-§1I....,I...,....;..1I- q 1*: e I 
< . 

. . 
I 

, 
_. . .. = .. . . . . . 

>.:=_fj>I_f-;-‘; ‘l;;_-~13; ;;;.;1{._,3.;'.£i-.).._1... 1...;:_ 1.5-3-‘:1',i ;'1.:"'i .";.::§: .70‘; .;;,‘.:.I;:.-.1 "':t‘I~i1 :=i1*I:,‘_-Z 1§;@=;_1_; -;1;;i;5~;~f---;§ :15; 4:1: 11;;-.".:"'I-i;:£.'.uj. :.gi,:z:: ::.;“.z;:. :1:-*: :2 

L ~~ 1 I 

~ 
I - 11 1 

1 /15 1 
'.>=j" "" 1 ~: 

' 
' 

I 1 
I ‘1 1 

1 "*7 I 1 

‘ 

1
,

. 
='1i'f‘i'II? i.f“J"f.'..' :".':....i?:§ ‘lYi:‘“i§1;>‘:?3'-ii-'1--7?-I535? 7§'~?'§§7"'§?'-I3 "'1'! 13:: "z".'-1‘ PI-f'i:§1 :r"if 2”:-I“f§'I 155? ii-'5‘;-5l1»iI= ii‘: :2. 

-.~f-‘~i'-'I:?4;lI _5.:_;/I_I_:_'L.155LI"?31 i5'71Ii‘l1. ‘€5II1j'»-‘.5 1;‘-IIYI1 
'11 I 

I 

’ 
1 

- 

I 
"""'; " "'1 ~"~=- »‘~¢~ .-rm. .. .?1=.=t1.;..T7.1‘TTTTi§fTt':t'.'Tij:77tTtifrii 

1 I
1 

1 
‘ ‘ 1 1 

,.,.. ..... 

.. .. 
‘ I 

1 

A '1 II,1 Ii 1.,-1 ..‘. Iy.r ‘.K—~— ;'],———‘1.fi',j,i_“I ‘fr.’ I,"
I 

Z 

;.*;w-:._5.;1 112*; ;i@;...I;.=_g.,.z1;f. an s;..§‘:§i¢; 2;;?'.;.i; ~§*.i‘i-"f? 

Ifjffjfj W-_TE.'_-':_T;i—1_'I.‘_="_-_1;_';-I;"_;;.11-L;‘§.:1.. . ;.'_i;;-_»; ;i;iI;=___...._1:.I’_ii5,,;%_I;;;1.;;l;,.;;__.;;;;‘_*;;.:. _1;:.%-.'_f~._=_ ; ~_:_‘_:.I:.;.-.1 ;=_;.;,._'- 1;; 

1 I 1! 
I 

. 
I 

I 

‘ 

1 

‘ '

1 

1.1 :.::-:",*’:;:§:1‘1:";1'.;"::. . 1: ;;?'§‘ {E1 

F“ 

j1‘;1"_\’_' ‘_ 3; ;§j‘;¢;-5';--L 1-;-1 ~-~ 
1 

- -1 . . ._ . .; . .=. .. 

.;.... 1-;*.i'§'I_ITi§I-52?;-1i '&{l;&,§§'i’.'~ ;‘..;§;;¥1 ‘I1 I 

1i ;== ::-:. . 
. .. 

-E I 

I1 1 I" 7 
, 

' 

‘ 
1 

I 

1‘ I' ' —|'*'_'hT‘“ " g-'3' - 5-I-=1. =‘Y':."E"tif"L.-:"?L""2 

.4 L. 
I 

I 
I I 

I 

'1 
A 

I L 1 I 1“
I 

,. ;._..= 

1"-"‘ I“';"I""'I“"~‘* *"i'~'*--—--"-~<~=~I--f" 
_ _ _ I I-~~-¢ . - -.. . I., . 

.l; 1 ':':'1I:;..1: 2'. .=;..'I '?Zl’i‘I.? :.:1*i.:" -'--=1 -Y .. , 

I.I.l'I..’T"I.I.'§'6*I—;I ."“I "5171! "1 ‘ ' 

‘L -" '. "1 -~;”3-iI'i'e-’3 Y?5':?-13"-Y1 '-'~T‘if--"T 1 iéi’-'21-‘iii -11:"-I1-i‘"1'1'€‘.l"3=IIIi!..:1"'"'* '5: :~. ‘$.55-*1?-151-131‘1:i‘iiI-3.‘I§3";T~I..I '-If-1-Y2;1§.».-;.*».£5I¢§-I557:12-.I‘-i&I.»&51I1»;’5-‘a'1=E341‘:TI‘ *1 *I"1:.’T-‘E-I. 

. 
. .. -> - ~ ’ -- 1- - i»~ AifI,.LL.;'?i.='.:.. ‘P; :9 ...:I;.‘="‘.":f%-.:1::;:1;i:'I<-.31.!.:'t.;.I:.;;' -1 

1 < 

<--~—~I-f-~_-$7-—~‘»-_-." _ , .._..'._.__» 

1 

“I 
I ' 

‘I’. " '1' -'-..==-’- »~ _--' - -11- »w »- ' =., =-- .. .,.. '1 $111; 11- |~' 
."'..f1,-..x-:..-.._4.|;. . .;_..C.. 1..."I..|... ,...I;:..>\.I“.':_~‘-\;.i"' iii.-ji '4‘-?'1_"?-‘T"'§ i.iI'."I' T ::' ;":': '::':t':i .1: i.r7f1.. :.*.':::"." :;'5 

1 

~ .- 1.. .. . . .. =. . ., . 

»'.-.1§?*?"-.5; 
I 

. 5 $5; .-,-"TI?zi?IY*?j€*-'?i_‘ 
ii 

" 

l‘..'“.-:I-'-§»;~i ~;@:-; +1 -%<1j~j":\.I~‘*j‘."-».1<.¢~i~I-L.~j-:4. 
’ 

1 . J 
’ 

’ 

1 ‘ 

:_.=-~r~ -"=1-;:’ .._..<1>=< f<:11~: 19.1155. iza ~;i.; ;;..1£.»*‘+‘5;..=1¢;:.er. gm.-ii 111.1152 
’e.;~.1‘~"z.:§ &~§i7I.=i;& 53-;.;i';;:‘"'. re I-5"."-i@I~:.-1 

I 

I 

I I In J“ 

"/ I 

I 1 1 \ I

I 

._".'. .|1:. 

i‘-155;-1:-?: 
."’I175'5 ;:"I"?1iE_":‘1.£ 3E7QI"%I$|‘I1?§"f:l:II::€I‘1IIII I‘ 

1 §..If§.;.T§7;" FY51‘ 3""7*I:1" 75'“:-I 
- 7?‘-5‘ 2'7 17 .7;-“-if-II 

; .131 
1i‘I5ll‘i??f:3'-15'%3I<E:.;z: “i‘,;.' _~=;.;ii:':: :1‘.rIit:§ . 

'. 
E; :;:‘I"‘ -‘*3?-Iflgj/"'1-' “='-‘~I'“-'?i3T‘:‘ =33-' "??'§‘I377]' I '-.".:2‘Z\IIIi§: ‘;*:. :§;.I;i§" :Z"I::

3 1 1 . ,..‘.1_ ‘.4[-,>>( .,;>.:..,...i. ,)L _/0 }1__ 
' 

i 

...,XT ..:,_:. 

~_ .:.;._I.. 
' 

.- ::..1:_,v 
.- .__-...I._-.._,. 

, 
. 

I 
; .. 

IV 
I

I 

E) 
.I_. .. I.-. .1 "13 f. .. I1 _/-/ 3/» 1 I \ ,. VI‘ _'-iF=‘"" .i‘??'I- ‘Q? --I5‘-~~F._ '3'-1115"’ '~’_'§I‘ I. ".'.'fI'1i:, 

. 

5H;f"'.:"’:'. -~ If 
; ;.*,_i.§ ::;;.I:;..I :jl;.§"f.§§Y".\.";'lI 

1: 

5 1 P =i=»>.:(;<[§/%/-'\‘l%%k/- 1 L/Q1-“I,/J. ii , 
_--. ‘.. 1 \.\.l..

I 

- I .- -1' -.»,-¢_,»-
. Ll. i'.7._'..:;.L;.t;li‘_;iI;=; _.§_::;=_;.:§.' .'fs£}”£-.' ,.i‘;.: . 

' 

75.: _._.';-;: 1-,... i.;~;_-j. 1 
,2 1;_:; ... ,....._. _,____i__ 

‘\ 

Z7. §.Z?§1lfiIE1§ . 1.4;; ..~'_";.':f.§=7.§‘f’ F §5?..¢:-I.-15'?" =\*?‘-E§~‘1 I-?*»"‘5‘"19,~¢.'?= :7 F32 '4?-“.’:E Y5? :??.=%£..‘i 19% %:1% .§*.1%€-(i.‘:»'5.$§ i~.11.;?2;» 
..'.":f.'z ‘:":1" ..='~.." ._ 71I§~O‘"-."‘n*7ir"r 

1 =.' '{v‘--’+~‘I— .— "5-;-T—'~~-/:+‘~~ 
;_l 444.»;-‘ "1-' ¥’”..-Li; ;;_..I._':'...i. ‘ “ii; ._';;1'_;_‘: '.‘.i_ ;1;L- ;;_';'_‘_‘-..;'._‘:I*"= .»;".l=*I;fl_ \ T ‘ 

.4] \I I, §N><%‘/,1 /i\ f/K 1fi?,’%I. IL‘ 
I I F‘ 

I 

».1 7’ 
I I 

"*1 
I 

1' * 

1 
11 

1 

.- r I 1 
, , , , I 

1 
I 

I I‘ 1r 1. I. . 
‘ 

I?" I‘ 

” "1 “'="»'e;‘*<.'<gI;?\?g"’, ‘Y-" I 

ii “Y Y »%i.§I=;. -.21?-»i5~**§ ‘*1
| 

.. .;,_:; I1“. 

i L.'Q1‘>‘*1 
I 

" 
:': 1; 

I .§.;<§1-ff 

;_-_;i_'~_.»‘ 
_ 1;; .I5“-11;,-..___;,.-¢_. 11 ._.;.,..¢..-1;... 

. 
. . ;.. .. . » . 3, 

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

51».-.=~<..=... .. ... 121- :1.’ %%.= - :.1i“.%i:*.%-.iiEe.{,%*{.E 2:-‘vii:-. :1»-=2":-2 l;.%.5~;.¥'§§'§‘é.Z.IE1T§ I-iii-I.-f..1'-‘ é;..I";';&1£ 32.5511 :1 
.. __ -....». .. .. . . ;. ..; ..= .1.--. =4 . 

~ 1'51". fist: E.‘I ';;.i.: :";: ‘."1':_.= ., ...1. . ....1 .. 1. 

.1...I 31‘, 
. ,....1,,. 1. , 1.

\ 
‘I. ¢§;;__ 

12'a2"¢1= 

5- 1 -- 
> 

... . ..,. _ :___‘_,_ '(___:
; I I“=._"_—".....1",_',' 1 |: I _ 

. .’,
, 

<-:>-g 1-;--:~~_>_ =, I4 ._ . ,._.. . ., -’ » 1:».;; -;.:. 

...,...l'. 

.1 

£"_% _»§_;:1-I_~_§. .;;.i§.... _1..:._= ..;.1-11.3; ;:%..;......_¥_,.5.. . . .1 .. =1. .. ....{:.:. .1‘, . 1. .=....I;..\. :~.~ ~:»: 

HI.‘ .1 
.1... 

I 

.11.; -;.:_-'E‘.',:;;r_.=-‘ fl U-.1;; ‘V15. ._.h._.::!___~‘j___i_§ .I_:..._;;E.’. 1.1}. 7; 
1‘i’.fIj§ii .‘j‘I»j;}::§._i%I;':1I*fi §.25»iIif;“.5*2.."t-5;:-"':'}.~.&§~>a ~;;%?Iz11;.;I-1“-‘iiilei .1;».':»‘;;.;§_i-.-. .;..;1.. 

i;-_.;.._.._,_____£_;.-_1.‘-L,.5,;._;;;%;L._I.I.+’; j_'fyr.__1'; 
_ 

___', V" .» -5¢1.1A_:;_._ _;1_;_¥_-_;_-_-__ --r‘E;_;'__;_;;;,_LI_;_L;I.Q.l.;; '.1.:'f£i.5I;‘ 

1 1 r 1 

I 

1 1 
1 

1 
I 

1 

I 

I 1 
I 

i 
\ 

I
I 

‘ 
‘I 

I 
I 

1 2 1 1 \ 1,
I 

1-.;;;;.-;_;; 
.-.-'2;-1155:-I 
':'I :'1';I';;.i.1.' 

I4’ 

:., =;:_....1._.: ,.. ;._.- 

.,1, ..@—. '1." 
I‘ 

‘;’fi;1. "'1': ‘:;.f. ‘;;i: ~f.“.r.§*'.‘f“i 

I
1 

___. _._ ___.__. ..¢. ._. . .. ___' 
~ _...- .__,_ ,_ ..,..,... 

1111'... 1:‘ I=.i';:;. 
I 

) 

I I 
I7" I 

='I1H'1I:” 

.>.;. 

1 l ....:-.1 
.. ':';§I,i;I-I. 

. 1...|1,=..~ 
_-»¢» ~_.~_1.. -..._ 
:;:.~»1»~;|.=.~. 

‘:::'.:::; 
.. ..,.__I;..1. 

..__..__.___,‘- ._. 
II 1&1-z.~t 

mfig 

.-'4. 

-2* . 
-" I. .;., 

I‘ " .1 1-~:~~=7'-"’-‘I.-~75‘-:»'=-_' -,.:‘.H'/+;.~'~ '_;:.1.- . ..::.-'.._ ,- .. . ., . 1- . . . 

.. 
'- l‘*§1I55'?'l‘ 5.5-;iI"*"?_.1L“'i%?"I.: .f>§.-I1-@§‘.;.;<~;»I”1’3;;/f¢;.&f.=i..:f1¥.@-1.f?§ .~5'§1i Q :..lz*.*i:¢.;;1~-2‘ E--fi*»."f1’% ii-“ii‘ii i.ifi'if?.iIiri:E-. 

5 5???? T55?"'.. 131 -; .- 1; 
1 

5 if. .§ 5,1 Y1’s"'.;*7*§ Ii. ?}'I iii if 
-= 1 /+2»--~‘ 111' ‘?-1-511' 4'.~1Y“-' ‘-1 11ITIi' -.2I1§¢'1 fif1“51;1-.-?¢:$1*;;%‘11.1,:.-w;:~i 

F 1 

= 

1-l¢{if-§§{!f.§§I"_:‘:.? .1-" ,/;'-.;1.:;~- ./_?£.~i~;.vi‘I_‘jL.1_1.‘:.i_;;;;‘ ;;;~;.t.:5.;~::li:5.;;i..-.1-i:.;.;;;v;-5. 11 
';?;;".I" I/:-;'3i:§.I;"'.‘l Y5}/‘I:1..; "';:'I§", ":7'.'I5:7 ?'§-I I -1-. 

I 
. 1 

' "NI- 
.’i2"." ’f1T.j'l."‘i‘I'_'*'.':i" "”'I -'-I if “"‘:"?':".""": A“ 1"? \:."31i .511?-Il§¥.~l1'5I-Fri .~'37-i~- - I—I»l'~'= i1"li‘ 

..;.»-:.,1.; .._.».».-. -1..-~11. .»~..-:¢.;z-§¢.»21i.1..;;l 'i.;.;I@.%.=&;:».%...;s<.L 
’ 

.. . , 
. 

= 

1 .
. 

:"*T‘I'§?.?-.“‘f 1‘. T!'§‘*1‘:.-.—**I~§“‘ '_;;i_.=. _"_-:;;';§: 'f'..'._'. ;;_.._= '_§L;.'= ‘-..:;j'..j_;;;.=_1.i:;1;;;' ;"_'1"?"LL.. :__I_L. .‘..;I_l;:_.'__L..k-;...f_§§iii£:i‘§Q‘*:..:Q§...L;..Q=I;L..i..§.§i...I. 
:..--5 .:.-i;"..‘:",.:I. ;;f .1.%:;;I1. f:;:‘t'.‘. ‘E ;;.“."1.-..:.r‘?;_II;a::I2';7I " 

I 1 I 

*1 “II ' I" " ‘ I 

.:'.'!:.=" " t_r;.:. 1", 1,j.1;1i";:‘ .;,§:.‘. .. §.§‘j :;;; “,":;?’-f.j.;’_‘;1%;;>,y;;- ~_;}._»;;;;-; 
1- 37;; §Ti3_§,’»;"5' 5.15} 

"' 
"Qt-§;.iI;._ ..:..§ 

-1 13- .11 1~ . I1 .1-we M 1 1+1 1 
' 

:1 

J .:.'.I ;:i' 

.§...;]I:;.1.:;I.=' 

If;§.;"Ii..*_’:'t1:.11...? I7?"Y'.‘1‘.?'?iA":"2 :3 ;."I.I2"? :";.."‘f "Vii: » P ¢~- = -I ~ = 

} H UH“ V uh‘ _ >__,_:H’ Auhfl‘ _‘ ll _ T 
. 1.... ......I. .. .. i... 1... 

, :.; ...- ..'.. 
.. ......__ . .1 .. <1.-I»11;.I1"' 5.11511‘:-’r-:‘..'.'i.; ::':~:*:.: 111"" <.;=:.. ?‘. 

. 1.1.: 1...: *-I‘ 
?}'.§"§_;T~’7»;--u;§7TITfTTT?QJfi‘T,> 1I~?IT?'-"LI--'§-1'~.-- -*:Z‘I;"Z“ITf'1;.‘§..»-.1 ..T.‘.¥t.j?fi.tT§Z .i*}LTT"'1"TTT§IjlT'§§*§1iT“T‘“'T?II9;'§T"§T'}'TI'g'%'";.. 394*?---~I~' 

‘I 

~';;;i;,§I*-. J ;‘:?.'i:i.;";..:P 1%-;. .2123 . . 

~11 I 

2 *2? 
I 

1-..'."5*§ 
. 

‘I1 1§"1I-14% 
§ . K5 

It
l 

- ~ I » -~ .1 - =1 . .1»-1.-.=.-. .. ...:..1'..-.. ..1§...:.='.. . 

" ="<,- " H; '- ~- - 

1-: ;-':'l: ~i 
2;" 5..‘i7.:l': 
.._..,_. . _;_._ 

..._.T..._.;.....1_.. .....I . ., ‘. 
I 

. ._ 
_ 

., __\_ I‘ __
I Pg ??1_1_;3___i;;Y_‘~'~Ii-F35 _1,{:I i._;::I"‘:;: ‘;.:i2.§.j;.r. ;:i‘§§_.I1;.r:; ;" ' »..'::§,::: 111211" 1'.‘ ;:;;IfI:§: ";:ijI.E.;:‘ ;;;;-1 _.;_f.I;;1.;; 

_| .. ;. 
.4»...».. .. ..._..1.3:-1;.:...‘.:.....;1.._ ;..:..,_;._:. 

I , 
._..- ;=.;,, 1 , I -v_;,. . __ . . _, __>_ _' w____H __ L’ 

'-.——~1—i.»-.;§f1.l..‘—-—--~w-—~I-—'f§f'Il'f _1_‘ZrIE4:~: 
_ 

g 5 
"1 5 . .: - I -~ 1 

'=:..I: -~,:'_:.'.:. 55:1 41:1 1.5115 5£.‘.'. 111.: .'*_.=1=..‘t; .-1!:.»'.‘=1 ;?"1*i!TI't:_-;_;_§_j-5}; *.,..;1_.;_.’......I...=='§.t.'-.-»= » Iv-I+..1 . . -:| 

I
I 

Fos_m_ 5278A " 
I I I A 

'1I""1Appr0ved for Release: 2017/07/25 006535944 

-if;-I;_;@; ;;;{I~;’§'_j.;V ;__-§'g‘I_-3'5-1 3;->3 }3.;§.J;§r=; -If-Ii-“.'--,»» +2-l<~'1= -»-I;.1.,,..I,.......,..1§ _ 
-";1:(.ii-:; 1.:;&I;"I:7"1.?:‘-1. .§.§'§.:v 

...-__;.' .;_._. Y-1.. -- ..;__;__.. = 1"_""=",j___‘-""¢t="!_“jl"'*-1"?""'r'"'1"1 -11‘~¢- ';- »~'-~=-.=-z-1.1.4.";-1...-. 
. 

-I 1.21. .:,:.‘:,.. H-_ 
1. z=-vimg-.;.;.1§.I,;.%¢.=:;I;;vI;..;1:;,;;»;».211-:§;=&. ;. F-€=iET?Y 1'-"1"!-*:Ti*;i‘1‘?¢"?1Ii‘???;;2:r~1'~—I.pa... 2$7"TTT'TI'T?5“T?Z'T1Z3'€T+ 

f.;;§iI.;.F§i.,:.'%.1.I'§:‘§1;.;t'Ii_:i'§§iI§§'£§§§?.ii'13.;§=I=Z..}‘I.iii.'II§I§.§.I.2§.II.§ii; *5 ‘=*§== ;=f“.= HI:-:‘";Ii‘I1I'If_. :;:1I‘:-.a}~.€Ii:I.1;;§ ;':.;Ijf.." 

R/1:" 1Y .1

~



OOOH 

N 

l.Ax_ 

PAPER 

[~40 

:1.

H 

\.t.:/\r1r'H 

*4 

I\\_I 

a,/\ 

vv 

K K. .. 
. f .

- 

1,». '__- =_J-;j;;;~;_;'--if;-_fJ;i;; -_»_-_-H;-3 K; '.]_ _I.. :..1:: 3 
.11‘ ...:;1..,.;- 11:} :1: :=¢l,j'_';".'-K:'i .:.; :§;‘;'1 ".1;;Z:w 'TI.,i 1 ?%5.:':.;.' t. E29 4:5? ‘ " s43;;_", _ ;_ =K 

%;—.:";%:~~':rrr'§r~fi‘:~-%~%5¢}vr:'T‘-ff:1%;-i‘:‘§<%~'.§1~Z;§"%"§¢%{t%§*§%~;ti;1¢=%1}§"“ '145?;].;;g;.W;_;;.};-¢52§-:i;§#1-+1-l--!%i#~Ki-5»F%.~~ "i ' “ ' " 
' "ll 

»- 
_; =- -I 5- ~\<=-.-+- 

Z I -;;;.-_ -1» ;; K‘ -»,; ~ '.'JK'.' ';.:'; 1:. :;Ki'iK:_;;

I

J 
11

m 

‘ 
ARV! 

NT‘ 

MART 

Li 

f" .;.ji1;‘ 1f;: . .. 
» I’

K 

K/l'!1lx‘1‘. 
K 

—% - 

' 

’i?§1»§_f1_‘I_jA’1_i;i;li-‘ii;;.;.K".;""J.| K.;1:..:_.;;.5'§_'_._l_:'.i;'|"1:; ;.;-;r:: r;‘;‘!f:K;':.§:?_.{?1;: f.T1!..'..'5.1'ZE€i=i‘{1§."T€j :::t ‘vii ::;.?_1’=; 1,, 
I 

-- ~-5; .. 
K T-.;--,<...~.=-1 ..=K...K.-.. __ _. . 

'_l"i'._¥:::’Vi~'_MI?:f;V+? 2*???» ;>I';..Tr?_.'_’_'??5>.'.?%*.‘~.tlIf?€>r'_I"-‘IV:6.K:?:?FT;.?€-iun:3-?-hi"'w_QAi<:>_‘;£i;'!“Li; 

»

K 

‘ 

. , £ ‘ : IV‘; 1 

L4 ‘K \ 
*;;:g.:§..-'..:f:t.‘:;:.‘.:.:‘V""‘7-'*""5"f- ‘l 

E 
‘Zena ?'-/Si‘ 

- - ~K -- » »,. .. 

I ~ 

_r .;::..K.‘;'-'¢,, 5:.':*-_i;_;"::itL.._. 1; ..":j__.__. ;i,L‘i_.K=.f:‘:‘ _ ;1‘.'_:._)..1;§._. __ 1."; _: . >; “;__;_ " 
.V t'.f;",; ;;.;_;;_ L3‘-;;> 

\ 

';-13:1‘ :.. 
A‘ 

, 
If 2/" l)1"’)*)/T“ ,1 

l 
* * 

,;_'Kf_'j 
,1 

J1 1%! 
f 

" //1‘! X1"! ,7} 3 

‘

1 

‘ 

5 

"I 

X" gfggfii ".{.s.‘{':.?:: ‘ 1" \ ,_ /‘ "1. 4» 
; I 

1, F ll '_K" £1 {I K 
J‘ ‘1 

i K 

‘D LT +" ,:‘ ; ,1 K1‘ 1F " 
§ 

“'{— 1‘ P’; I 
; K 

_.__..l..__Li_._.¢___.> _.- __-,_.; ~__H_‘ ~ § * ‘ * L ' 

.K 
‘ 

- 
' *» I 

’ 

. 
' 

! F L K 

' AAppr0ved for Release: 2017/07/25 C06535944 1 -
* 

KePREeLl.I\/Hl\|ARY' 
i‘ " "*r‘=@ "'1_l_‘_'"%‘:"Y_' '"*”K"**"i"*’= F?‘~:={-%=e-1:.-==i==-3~~~;-»1i~~2 K@<:=K&_\K<Ki'-=---K-KKK» ~.:-KKK Iii--K-»===~.|~~-E»-KKK KKK. r...;:..' ., ..,... K__ 
;f~i‘§'|;-1'.:-‘H1-27;: r;:::' K;;: .i:;.=..;:;’ii::;E :.r.:E.~§'?:: ;:i ';».-5'-"§:.K H"-"'=.:§‘ -111 *5‘“""1""* *1‘-F1"'.i¥5*'l5?é1"IKI15ii-i;» ‘ll-I 1I;;lf;1-IRE-IK?‘lI-'lflii '- ""j‘-""*- "K~":"-*~—%——-——- ;..-‘»~»¢=-_- _ 

'. ‘-'--- -=~1-¢ 1_ 
‘ - ‘*_‘ Hi’, 1 , 

~- A W _;._'_1.-; 1-,:‘.K;'_L;::;=.=_1_'4¢1;§;£;:I ‘_£:;‘_;...;;"j'_=..:;. L:.".i_1;:;.'.§;L*_!_=;..1I =_/;;' <2;
1 "
I 

' 

.§:;5.. .';::"'§ -;;*5f' III? '3' I-"k I‘ 5:1’ iiii *'t"=‘L1';’ 1' "f";.:._232. ;.;." I'2f"=;11:*:: if:."_i.:s.§‘." ;::.z :5-: 'i:.'..‘.;:":‘ ".5"?-:f'1;: ' " ' 
‘ 

KL‘ ; "- 

. ;f;i.’i$ f;f:1i%1".‘..1-;.';.?=..i—f;"Ji§j":.i*i_;i;’;;.:f %*='J~1@1'* -1‘%‘%-***-'§~Y»*1~"?@=;1 Y:-‘*1-.;1@i!‘~1~@ 1e11<:‘?K:;-; 
‘ 

\;:':§.,;;1.‘;r.i§,‘;..;:i:&;*:L.; 1;?§!.Ifj];f,":izI.%:: ':5"i.!:.ft.:. §'§'§§.1;:;}-1 ‘?I':l5.'.l“"’ :!'i:"‘J-‘E =7’?-777i 7 357: 
’ ‘ M W P’ ‘

' 

;5.1_'J_1;.;'_::"1_..‘_‘..'=_";.:;L...i="_;:;K;;;_l"1..:_: " _";.‘ i'_‘L ;i;5"'_ .1 if.‘ - _ >Q§7__;5_}_3_‘_{_Q‘_;f 'i5__1§ 

*1}-’?'”'.§'; ITTZ.-I-§I.:’§l§’§ §§F:?..-Iff :'f‘§f§.E§31.?'E£'i%F‘ “'2-iii‘? 
;-- " ;_- ‘1'%;~_ ;;“:;i_1f::;=.;;i..K;i;*ii;‘.;,i.::!l.il. 

A 
' 

’ 
I | v

1 

"

i 
1 

1 
I‘ rl , 

-1 
I 

K, 
. 

I 1 
X 

. ____; .K 

1; 
.L_ 
:K:i£-I? 
‘I 4

. ' 

"-

i err-.f*':‘ "lI§IEL;'"l'£J' _-_._]r.K~»_-.~»K~ ~‘-~:,;K=;» [K-».--~;‘~|- :2 -iKK=»g;2~KK :-;~-13“? ?:>|~[:l ; 
.1;K‘I".t 2;;:E.;:"&; ;'t "}::;. II'.;i;';T‘F‘.'L,§1E.Z s=":i:;;- 

2&§il'K;;.

" 

1 
._,,,”......._..,!.K_., . .,= .2 .|_.;.... ,,.;= .,.K.l;.._K.- '.;K»_\;1=_ ....!, . ..-.‘.._...; ..K._r_‘.::14_§:iKK_:‘ ; 

~ 
3; E!__F;|-K 

‘ ‘ K x._ 
if":-%._-.4>_._;.L‘A;-P .4. ___;;.r .. ..Kg_!I~‘;.!.;E.71;.§;{..i:_;:{_._:§“__:-‘i.";:_€:f,';_‘*“::’:'1y2:‘f;'*‘::':_I_ 

= ii’; K-_;‘_'K_3’;;_.[-.;;.;__l.;. ;..;.v:... ,. K , 
KK .5 ,-, §__,|J;._,] ..K ...K.;~...... .-K -K; . . . . . . ' ‘i 

‘”::'H‘l'W 
.K.‘ ,. ~' -~-‘K K -K‘ .. . .. .......=.. . .:.. ,~.j.._,,. . ,.. '. L . . :, E _. .;_ . . . .. ..K‘ .. -.2. K._ ._ . 

, 1 1 

'.;'T;i_L3;_...L;;;"L__;1L;;;Jj..;_ =_;‘_1;;;;L.-;.l"_._.::;.;K;L;:;i.;;.; -I < ~*==‘ --1'» 1»-2' KK T » - I-L», .. .1 .. . _.. .. K. 
I 

_ T 
1 

_ -K} | F l 

I 

_._ ._._%._-_.' _._]_..___. .__.‘. ;._*__.:.___J. .._3_._.,L..._.‘... ... ...l_'_._ 4,,‘ - :__...__._',___,.,_-._ K 1.. K: _ ---'Y-TC: . . .1.‘ ..“.TTr.‘."... F. =..'!’ ..Y'TTT'1""‘?IfT1‘.T"Z|._ -- 

Lit‘ 0&5 g.'"1";"::€i;.t

I 

' 

.- 5.:~'.II.'.i'.tii.i$‘f.u' _KfééQ,1;':.;:. ;.;:-'§=’F..t...;,s.:;. :.:.z'".: ;";:_§".‘L.::=" 1:1, ,_ 
‘ ~~, W"-‘> -4 -;- - ~ ~ .1 - --A »K KK.

. 

» .»l?§L;;Lg'__gi:;;_.: ;;- .:;...-.at,;L...;;;K.2; K.;1Y_{.1_§._1:;;_;I_i;;...1§_;.;1;..<_K_ Y ;.@=;;~»-01.1.5;.K1e.La;5..&.:1:.;-KKg.-u..;.;2_;%a:.;.;-.;=-;~;.;;;5fzimgiiKK:_;.§..' ;1i1‘-
' 

‘ I 
. 

‘_ 

' 3"'»' ‘ ';i.:i 1. 3-INTI;-51-':?‘-"I-ii »T.I“‘*I »'T:' TK '~~;j'-ii‘ ’ /If K". .. f.;§::... ..;:1“.=t. .: ‘;:: _:§§._ "-,§,' 

. 
T7-'TT_*7'7T€%5‘TI*'136Q‘§Tf%*"i13'T‘fT"- " =i?;"Ii?i’Tt’?f "r":.'t 1-f*.f""r* ;.'1T‘*‘...""*'.’.*." ""; "?:f*r~‘ '~=~.":"§fi::’:::.-.—*i:_K~~. :'}~-—,:~:#'::;11*~l5‘$~':"- 

.1.&_:;: 
-

. 
" 

;_j.;._.¢7_;¢ T-~e~K;.K;.¢¢es;~;e=§1-~—¢-= K+$4;‘,~._ -§¢i,'~<-gii-.K;~KK§¢KK;-Le-I‘+;+%'¢..»>a. Q-%-1-’-K -*£+.!‘i-1-1 -E--i»~7‘=% 
=,-.:{—. . .‘ . .:‘:";.*: 1 ."'_.>zI .=§:"_‘£‘)'§~K'» ."/;.:"'.; .f 

I 
'1; 

I 

" ‘§*: .5‘ '. fI"{ . 
':‘:i!:.f.;'\.‘K:i» 

‘ 
A _._1 

‘ f, 
K 

.. . 

1 
3 ‘ 

r X ‘ 

. ,< L /‘ 
I i 

I 

I 

1 I ":‘l.;.=;: 
‘.l-;~'.';'.T.‘i. ;:;.f'%I..~1.‘;1§'1¥~1--%';f’F.'i1I" 2;» ~, K»: 

;;-;- ~_-;_j';"I.'. -];;'§'1..‘:1 ;_§K '~_.KL>_; ,-‘_ K. ‘I _._._§ J“ . 2-: §- 
; 

' .5". K::.~',.= 'I'_'.-11., 

..= 
, 

":1 ~.*.?K"' 21’. -1 /’K~ J -~~~ —-— -"K ‘K 
“ <

i 
.,.1=".:_::,_.':';;:1.;"‘: 

§ 
:':.£:' ‘ ‘.11,’/"I". if , :__ § 

— :1 ;.;‘,-J, .;':";-, ,'-77~I1_'-1 -; 
_ ';l: -; -»;;H I 

-- "IF -- 1"“KI3 511'?‘ 
—.-#4-*—~——~—~—+—--K .._.,-.A _-.'._---_4.__.__§._..._>.~_-; W... ....¢....q%_-/...\...._\. L . 3 

K» ' ‘ 
I K 

I 
. 

-- ~ -- - K 

f.:i.3%'I;.3{I_"'»[~?1._;_= fa '£iZ1L.ll~j_i“._: 2 0) " ‘ E /K " ‘~ /C" \ 

-'7'~}iM"1'_%“'..§“§:;3'§:§ _‘ u‘“M’7’H U “MM? W‘M_m~" +_~. Mm ~7+v_- 
1 

, 
‘

‘ 

v; '_- T; ) 1 
‘ 1 

/ I’ "L ‘ 

";1".'"§'"'-"*" 

"I; 

K1; 

<5 

'1 

VT 

1" 

L‘ ' 

f 
"! !_'.'_\"=,;5;" _; “fr” 1 ~~ 

~_ '__i;;*‘ ;"“_=-' Y '|_';;_"._L;.1K"_';,. _.._-'_.‘_'_:;_ "*".;.'..“.:4."K;..::,7 _‘;...' 
' 5'55 fifty? K i?775i;‘ :**."'" i**»"r",*_~ 

,_ , . 
. _ _ 

__K...._ 
;.{»_1.f-H; . 

_ 
‘ ' _ 

_v >£_Vv_v KM 

. 
1 

, 
I 

' K

X 

~>~;

~

; //K 
._ 

.5 

2?/K¢¢*>~ ."*—.."‘ 
. 1.. : 

--~ 
K ~» K.—.~— . 

._ , .. .- .':( _ ,: > H_._.
1 

-- w Y’ 1- . I ':..lKt 
. ,. \. . .. :, .1 . .. :K .

~ 

_g;_;;;~g_»;= ,j3.. ?5§: ':' 

I ___ _4 _ 
».~e=- - ~' ~» E» ~ ' =- Ti!/ii K - .1; 1:: .ti:.:‘1:1‘;.:§:": "I: .K"I1.'f%.Zi.;,i“...i1?I. u"*.:;» ;~;_g-::.\\-i_ .

I 

'Lli4_#LTI-liK~¢3-L-fLii=-»l..‘.l;.i..;;"'..;.;§:;;;i;1"$..ti1: 
_ 

it .,s_:.l>_.i}‘K 
" 

- 1‘ _.1.<.- £<_.;1..__..__j;§..K.i1{-;_;i.i.;.;_..;;_;l.;..;..;;;;;. i.;:;_:"_'_. -_Q!.: . ii .§_K;-‘3;;.3...1.i. 
~ 

1 1 
K

1 

1 
‘ " “H .'§.;I‘;..'- i52_:I§§;:--..',§:1KI_-‘- AK .:'i"iI‘5' ":_1§’K.w, '3' 'I§'.';t' 1': :"7.11".:.'. ‘ ‘5 "..'.r'1 -' 

;..;I.1;1.f.': 1.;;_:1.‘;.'v.”’;lK{'Z _'.j‘;'{§":K.I.; f§*;:. “ @5132: "3 75.1; .';>"i 1:1 :§‘.i‘;-.‘§.:_7§§":’
I 

"5-_;§"..;.§.j K§f:§:"§;:"i :r:s_(':;;§.;..:g_.‘;rl:"§5_§_...1j§";';";1;:y-E.:.-;;.{;; ..:;5»:§f?;5!;*;.§1.;:;' ;;i.i._fi-* .1, ;- " :.' E_T§'m:;_.*-7:—'7;T‘*’,-“Z,--._;E;::"; |'iTj.‘ :."C“f'§'EY;:“ jT.7§7;E‘"- 

i:i_~_K1_:1 1;:1§:::.;' sf.i2KI 
" " "' ';*-=.:" ' ';z::. K 

-< 
= 41- :?§.'".. -;.~%.=:~-1; -K.;j -.2 --_-»~~., v-,1;-,_~;~~.‘;;K" K_--_> 1;"-i 

' -2:34->91K5#@=~+=il%¥- 
K._.;= .,....1f;:. 1: .51. .§;‘P.:;K1‘ :.:.1E.K:' ' '"}..:i'. K;.="§;J.:. 2.‘ E. '"iI".:;:';. 5.1:-§.= E §.I‘=.§"§ 

5 =*$:.i.<§§ -.175? ’. fl?“ Z3." |.'--L.>4~<,q(_1-1-1 »..KI_.. .:_...;..- I . ..K.,. _,.K_,. ,, K. . .l-<.‘_:><. .. K ...-. ._l;:;,- .; ;s...- ._._L -.;_...::;:._ K:_...§KK . 

. 
' -" '~_; ' "‘ 1 _. .‘ - 

- 
4 -2 

K 

-'$~ A ’;-‘1'.!.i=. ‘I I‘? .,~.:;::'i.".~;.-=2" ".1 ;'.:."'Y. Y I 
' 111."?-3:;.3i‘i"I‘i.:"-1"".-.1" * -~. 

;::.I§t" .'T{i"I1'iv':"."‘.' F1: :fZ‘T?5f: iii. ;::,?§"~1§':. §§:.:!'.‘K"4.'.§5. .:'“.ti§'3§1: "iii". :.;§K‘§§.§§ ';§"".;.f} ' I/:.=‘:§vI‘;7 "K? 31 153375 ' 5'35:5.'7-71-§=%¥Y51i5 ’¢"3§T_-37 ?1§3'§i;‘ 555i J" 
K 

- ‘[..... _;_, .;..KK =_,4. ../ ,K 5.‘/<......;..‘. ,3! '"',j;§i";11f"}I;Ii""l ::L.'.;,l':"1:::t!;“;.‘;;: :.:;'. ,"' "-3 / F" I 

" " ‘ ' -~~—-~- ‘ ’ 

K.. ;.._ .. ._.. 
, 

. ,. K. .-. _., _ 

- 55..‘§1‘.;§ §’f§-.§‘i§;'.- ‘»55ii.;;§ 5 -:.g_;i€‘;i§‘€_'€§:é,f;_? 

. 
‘ . 

, 1:] , 
+. , I 

" “ 

77 
~ ‘.;"K1K§€?,\l:;€'3i _.§_“_j{.fi§.Y-1.§.‘»:?§?';1= “T1;-K.£i~;, .1‘1.‘a:1%.i§»@1% Kzaa ..11"§3'.=f;15%-1‘a.;I|1§§:*. *'T§.~.1‘;;1;K'?-'5'f@- 

-»

_ 

%. .K=.. 
' 15* 2; 'j;_l;">f_I .i';'I;T :.:"§"3“':3'.'i'].;;f; T1571. §i'Iii'§ 

:=:z.zr.‘!:;t::;:rr .;-:"!;;2':. 3:2;"i..a=.' 72; ;;.'i;".;.|.K;'t;zj-.3 :»:§;l.,-.1"; ";';1!.1:.. :.:"if I’ 
K . Ir --

. 

."_:;.=.'.1...-‘=';;=v_.1.‘_' _'-:.='._;._;.i_f'=-*J.;.:.';;.;;.;.._"- ;;:;. ‘:-.‘_:: ;;;."_;.:.; ";’..1.K..'11-_=._"= ~=-lap‘; - -Q - - "" ' *"== ’==‘""*"“""1"r‘ " " Y 1" 
Y .'§T?;fi.I ;":f‘§:f.=;:: !§";l%_.'.*‘ §7.~?i._"i'lT77:;§7?“7YT‘~77.:§§>:'§T7 7"".-"_*;"_.i_7 

‘ 

1 

I 
‘ 

‘l'i '{- F». 
‘ ' 'K' ;- ' --_ . 1-~] 1- 

1 ,§-K= \ ‘,1 - e ml 
I 

'| 

I L U } 

% 

‘ ‘ L ’ I ’ 

1} l 51 5 u 
v I,‘ 

I 

| 

' 
1 I 

71 . 

' “ . 
' 

. 
- '._I.. :::5.i i»‘:z..f.":2:.:";i'z:'f=f‘i.§‘.§..'£;:.-‘? 17:11.‘. 1.: ; .:'_I:'.F:’: 11:5 

__.‘.__ __. _ 4£__ _.,__. ._. _ _ ___ _____ ,____T_,____ ____’ _ ___ __ ,______, __,__,__ _ __ __ _ 
":;.§;z~Tj:‘];:;:§::.:; K" %";"if’;"§.1:;z:1,§-if i.$§..q:"=.j: .‘_.j.:i‘i;'.;=K:'l‘a:.?I :.:.;7»_§‘ :;§;.i‘.:;t§ .~I.;'iK‘i§:!.§+.'?.tii.z.z‘2 .Ei:fl';j?"?{‘5;§i' :'f':‘.-Ti'€';:§'K;\'. 

|:":.:;."J§:.I%K§‘::'_i..K2;:Mi:Ilii.!§§’§.;51.;§_.§’?§;‘:'§Ii£!il'I1.'§;TE : ;,: 
-~;_**-;-1; ;‘;;'2= 1. 

; ;V 
;§ §:;R;§‘(‘:l::;il;'; _K':5:1.K.."§:.::.1;.f:.. ;.f'1§‘.§T'€'1 >§’.E;l§E.'.§[(;'.:'§}{_f'!-; ;;.:;[.:‘E4i1i_f:if.§ll;;.!f?§;L 

'-.F‘ORM s21aA~'" ' __f "K v"» 
__» 

' " “.i '.' .' ‘V _.AK 
'| 

" 

’ ’ 

”~Apvp‘>revedAfer Release: 22617/67/25 c:os5s5944K 
‘

’ 1



4 

_H_

9 

mi‘__ 

F5 

___ 

,_

M

_ 

_L 

:]fi]>T;_7__~, 

j+;£_

¢ 
‘ 

_H>u__q__WHVI:HiH_M>HH%m¢H*WWH_ 

H!H‘H_W__‘_’mmHmH 

Wm 
UH 

Hfimmv 

_vW‘_‘,"_‘_%HWH_UMH_nU_~_HHU 

_HV|_iH4W_ 

M’__2W_Hh)m|WA 

_' 

__ 

hfl‘_‘__> 

__ 

"_____:_‘_‘4_A 

I 

H“N_L+_Hh‘fiH_hh4VH>__W‘w1_ 

[RPM 

Viz, 

iI|__H_H__‘_ 

'____“u_ 

>Y’_HH__H__,_H__1|’ 

in 

:1‘ 

l"'>L“ 

£21‘ 

:1 

L
F 
_

V 

__ 

_>__

V

>

7

_

_

W 

if 

:_1W__Hih_Hw‘_H_ 

TE 

mu’ 

1__M>rH___fi_’ 

“NW; 

_€_WH 

Wm_ 

N_'m_v_MvM__‘HH‘_,_%T‘mh'KH 

_V‘H‘hH‘mMHM4m_HH_fi 

v:'_ 

H 
I 

_'V"nl> 

it 

3|: 

y1Im|_'_.‘ 

I! 

":1

I 

7‘“L_i_‘:___>:uvx__l_‘ 

"‘__v_' 

_'P_[~__k 

_‘__

‘ 

Ii 

;:_ 

r‘__"V_ 

41 

5 
_

I 

_:__"‘ 

_;_1_(1__ 

"~v>\ 

K 

I 

__ 

‘VIN; 

v_V‘_r______m('___3 

1:“ 

11 

HFq__HW_h___Um_£ 

“_H_~1HH|iHHm'MUIM_%HVmLHn_'|__i,HVW‘SMTHW¢WHUlvj_ 

>_L“‘> 

ii“. 

Hp 

:1 

iZ'_{___ 

_H 

w_H‘\_h_‘hHHv‘_'> 

_>rH_J 

__U 

M 
‘V J 
‘

_ 

_ 
‘L

> 

LN‘ 
_ 

_ 

In 

“rm 

__‘;‘! 

v“Jv'.4“I' 

VT

V 

H_7HH|_|_:M!{M__>Y"L:h 

WhLL]__U_‘_ 

{M 

HM” 

MM?‘ 

ML 
__v 

_' 

A_ 

\ 

_?h__w_n

_ 

I

_

_ 

in 

_‘__¢ 

L5‘ 

;4_V__|_: 

>YMAH_J|‘_“_iy‘h_mh_L45 

‘uh_“i_fl__H>HH

M 

{T 

H__~_

_ 

_ 

‘_ 

"UL 

__

_ 

"__ 

El

5 

Mi‘; 

iii“) 

“_|‘_‘_

L 

NH“! 

I

‘

' 

I" 

‘_

_ 

It 

‘§(L 

‘H 

QW’:

_ 

__1 

‘_ 

_vr__'_

‘ 

_h__y

‘

I 

‘ 

__ 

H

_

‘

_ 

_

A 

__

_ 

H:

¢ 

H+___m 

__Hv_hH“|m“_ym__H 

‘w%HWWH__“‘U_\WW_m__wm_>_mv;W»HM 

>mv;‘H__H_VhMHHm__‘H__H“_H__HM'H+__NM_hJYH‘_ 

~Hv__4_“:H 

V, 

_H‘

_ 

__ 

_"_v 

_ 

_h

_ 

IN
I 

H: 

‘_ 

_A 

_ 

\ 

"2? 

M____

_ 

V

A 

1“; 
‘W 

__ 

"_u_

_
4 

W“ 

U

H 

xiv

_ 

€___“£ 

_nM“‘_ 

__{4 

56$“ 

_4Him_P_m‘ 

Lfifi 

_:“H_t|M_W 

HUN.“ 

_h"_’UMlF_' 

WT4‘, 

“Iv-“\wvwI(NLfl|w‘ 

m_KmH_Lw’_‘:!fiHwT__M_ 

>__hJHVM‘_"I_l_|"H'qd‘,__IA_>4L 

vim‘ 

_' 

_r 

__‘ 

_____.‘ 

1L 

‘ 

__ 

_' 

‘

K 

vl

‘ 

H 

v_r‘ 

‘_H 

_“‘ 

N_1,‘_‘_4‘ 

‘ 

‘H

_ 

H‘ 

‘_PiT>HH|H’+£_'H‘__"_ 

__ 

__

1 

l_“_‘_h4_m‘_ 

éi‘; 

M;n‘_v4WU_'_ 

"‘hL__*‘__1 

‘“vH_;L{|l 

‘VVIELA 

‘>HJ‘|__i~‘ 

W‘ 

it,“ 

h__

p 

_

_ 

Y
‘

I 

it 
YHTN 

1‘ 

AT 

_| 

N_j~L_ 

Lt‘ 

_i__!_ 

_

Y 

‘ 

_

' 

It 

l. 

1:

V

t

‘ 

‘V 

__“ 

:4: 

II 

VA’.

V 

,1; 

1|

r 

V 

j‘ 

’V_ 

‘It,’ 

‘Ll 

11

K 

I}

, 

4; 

_' 

“‘L‘

1

1

! 

1]

I 

7‘

‘

‘ 

LI 

L 

1:115 

‘:1,

S 

“H1: 

VH4‘ 

U‘

' 

1 

‘V

I 

Y

M 

t

_ 

‘

Q

p

I 

‘ 

_‘_ 

,_ 

3

‘ 

_}Hir

_

‘ 

; 

‘Ii 

A 

’ 

‘

_ 

1

_ 

K‘ 

>‘§‘ 

I‘

V 

3 

‘I

i 

1 

’_ 

flu‘ 

"JJfi

‘ 

E‘ 

LG

F 

_f_'_"> 

_‘H'_H_ 

min 

‘m_hH_"|H 

H'_‘Hm_M‘_‘m: 

“LVN 

H 

_H“m_‘HhwHH;_ 

_;__;

_

I 

__

U 
_ 

‘:4

_ 

ll‘ 

:___ 

L|‘_"mLv 

>7 

T":

‘ 

_

‘ 

__ 

H‘ 

v_ 

_v

‘ 

_ 

V1 

_ 

v__‘_ 

J 

_> 

_ 

|____ 

_ 

r 

___

I 

Q

‘ 

_

_ 

_

> 

{J_~“Hv 

_‘_“__‘_Mt__ 

___“h_l__‘ 

R 

MFR’ 

H“W_‘V__‘_&_‘_ 

5 

gN\fiM_H|H 

_:__ 

Hm_"m,_iU 

{H‘__‘m 

Ti 

Pi 

__H"_H_>\3 

"J; 

H_3m_Nm 

3 M 

Hf__H&~W_“__“‘wiH_$

3 
gm 

_‘W_h_H‘»__W__HMHh_m__T_HW___ 

H_mh___h€

_ 

£_m‘_T‘__fi_ 

hHHHm‘___tH__>_W':__mMMHHVHQMW 

Y 

T 

__€_KH_:_A_i¥V 

-7 

‘_ 

Ty; 

T J 

_v?_ 

;__;H_‘_

_ 

‘__hh_A_ 

H. 

;¥___ 

LL“

J 

~]_1_~V 

{Hg 

av

V 

H4“_"_l_ 

l£_M__“____ 

W 

U+W_“_v__‘”‘_~____vJx 

_|“‘mvn_lA_H“‘_‘MH 

UH? 

K 

__ 

> 

‘:4

_ 

in 

|"_

_ 

_h>_fl_ 

__ 

__n 

2; 

_u__"HfiH4_r_’_

‘ 

J_H_’H‘r_w

‘ 

v;v_H‘UJH‘ 

DH“ 

__; 

__ 

+_n___H_

H 
£1“ 

MZLI

_ 

iv 

‘in 

Mt“ 

J‘ 

vH‘r__UU 

fir 

_;_,_1v‘H_M~jW:‘fii_M“_fi‘_&__H_>§_M 

SW 

K“_WMH_v_ 

JIL 

‘ 

_r

A 

__ 

J 

_‘ 

_ 

_ 

__V 

I’

I 

4 

iM)_‘_V_v"“_h

4 

1

_ 

\_

F 

i 

‘
_ 

L

_ 

_

_ *
D Q 
tr:

L 
44 

l__v

V 

vw_M‘HU|_wU__mMH 

_H_HH_H‘uH”_H_l 

_LmvHMM_M‘ 

_%_

I 

H“ 

md_v‘_L_ 

2?’ 

_M'W___‘_M_r‘_NH__H, 

“H 

ZI 

_'lHH_>'___~ 

~n_"_H' 

“l‘_Tl_Hv_m_H“U1_‘V>_M 

Wm 

3 
‘X5: 

_v_F 

__ 

~Q 

___‘_H__lN_fi 

_ 

lav: 

MW” 

_‘P_HM‘ 

pLF__'wh__? 

H‘__l__m_IM 

M_U_H_‘_»¢_>»_m_m 

WNW?‘H”{HI%>_J__Wn__w__MA'AHH 

Ta?_MG§_|“Wm§m_W_“_m 

n_fiuM__I7 

mwmfl 

fi__mm_m’ 

$24M“ 

Him

‘ 

TL 

__Ht_l_ 

‘__hm_" 

A? 

Lb 

|‘_u_v‘“_'_Iv_‘HH_H“HHwI 

LIX" 

U+V|U_AH‘F__€J_\__V

I

_ 

_ 

I

1 

_t

I

I

_ 

‘ 

ll

A

‘

V 

1; 

‘

V

_

'

“

I 

Vt

_

v 

My 

‘Vt 

L___l_U 

Q,“

‘ 

_, 
l 

_'_ 

b__W_Mu‘_1_‘

I

_ 

HH‘_,L~_'TrvgM_i_T€_1xii 

£1 

;>u_rv_?LM 

_n|m_M_ 

‘H_UH‘_H_M" 

H’ 

‘t'__u‘~U_‘__"_‘|_n‘_m_M_‘_h 

HM: 

__UWr|_“_‘Hm|____|__>__HM‘_"H|_mH>N_

N 
HU_‘_H_ 

>____ 

“M 

_‘__|i_vH 

“MLHHLv__H‘m0‘_H__|4}

7 

1 
_H 

"__

V 

V 

"Hf 

___Hj_T_; 

N 

>"fl‘_

T

L 

flu“ 

fig 

H‘WIi‘_h">h_HMv‘JHh_fih|HIm_FPmUhMH 

_;_H_ 

_>_H_MH 

_' 

'

‘ 

‘ 

_

_

v 

I 

*

I 

T: 

||'___d 

“";_“[‘__

> 

YT; 

'“J‘_‘ 

__

I 

In 

Ht; 

FL‘ 

H_ 

m_“__d 

__" 

__nww_rHhHm~ 

gm 

“Ir, 

1 
__ 

if 

A_L_‘__‘ 

_vK__ 

_:h_;__‘: 

_I___‘_‘Mw€__|lU1__‘Lr’_H

_ 

L; 

_U:> 

“ML 

|_M_1 

£3 

> 

__H 

‘__" 

if 

fl 

I 

I; 

‘iv’ 

‘+_)_:_

_ 

My?‘ 

‘q‘»v 

‘rm 

_' 

I} 

_H

_ 

> 

5

V 

__ 

M

1 

3“ 

‘{_i{lH|_ 

‘ii‘__v“ 

if 

If 

N1 

___i_‘ 

“I3 

'HwLa“__v 

‘h__‘_‘ 

_t_ 

MY_‘4_!>_h_"__HA_ 

M 

nu‘HMw___‘~_'J_fi"gm 

l"HSh_UM__’M_M_“H__m>WHUUvH:__H‘H__HW|H_ 

‘___:_‘n' 

{HM 

““l‘> 

IL‘ 

‘wtthh 

_(‘_‘“VV:r__'M_ 

_“_ 

_> 

I 

_‘__x_ 

:7 

“Z 

_

_ 

_ 

_‘ 

r_ 

_ 

_m

_ 

V 

‘

_

_ 

_ 

1 

_ 

‘

V

‘

Y 

HH“_kL'l%H‘1_H_H 

iw‘ 

H__H'|]h__HiPWH 

'IH_H__H4_u(>WHTM_ 

_H_ 

‘K 

“H_4_‘hW\ 

i;_‘fi_HM 

iH_\h| 

E_MAp_‘mL>_W 

gm‘_§HWfiH_‘UM£q 

_H 

3% 

L_ 

u_‘H|'_~_”HM‘___W 

_‘MHN_P4 

“mm 

fi|Mj_M___m_ 

MfiU_>__HWH:VU‘H_H1 

__U 

_'m_flM_wL1H_"fi 

in 

VU_H:Hh"_W‘”W>w~vufiww‘VJ“M) 

‘Th 

NV”, 

_|_ 

M:

V 

:5‘ 

34-, 

+1 

_h_;_!t*

V

l 

it 

_‘_ 

,__%ry 

J 

_’ 

__ 

’ 

)

_ 

M 
I.‘ 

_ 

‘_ 

if 

:!l__:_)_

‘ 

_lL 

\_ 

q 
_ 

__

a

_ 

>

’

_ 

A 

_ 

if 

ill: 

K_‘__@__‘_W_H 

:~_|__‘__l‘ 

|_)€_H1‘_>__ 

H.HJH!_VH__¢%AI_“L 

1 

‘l___:ul(

V 

W1. 

~r_ 

3% 

§b“W__4vn_ 

15‘ 

!_;\”rU_‘:_

2 

bl‘ 

“‘m_'_HLH_u\____H 

__HVMm_ 

hv'nH|_'H_H]HM 

‘_H_H__L_H_".hwm 

Him“ 

MUM“!H+H_W|Nh__WHWH|_PH_J_ 

_HHH:H_n‘H 

k’_h___‘_Hu_HnH_Hv_H 

HM 

‘mud 

WM 

nv_{_ 

‘

_ 

t 

__“+_‘ 

my 

H__w_‘_v_d|v'_ 

H: 

‘h__h__w 

WWW?” 

v#J‘ 

W_nHn‘H_“

‘ 

my 

L”: 

‘_ 

Lew 

____1 

at 

J_L_ 

_."I 

A’

I 

as 

'Yb\'_vflMqJH‘X_4HHd4

I

_ 

J€__ 

[_A__,Tl_‘1€r 

‘V1: 

‘V 

1;

‘ 

‘ 

‘H

I 

Y‘ 

_;]h_'__ 

_P_HHwlH|’__MH_hWH_h_H\_ 

I 

_:_{

_ 

:1, 

V;

I 

5; 

I_ 

L; 

Q 

H~H'HH_rN4 

filth 

1
‘ 

"'\‘ 

:11‘

‘ 

TA‘ 

V; 

V 

_ 

V 

‘ 

‘__ 

Y“ 

_J__1; 

:’_T_’W_ 

_i_r_ 

F 

_Hl_m_H”_H__fi_H_‘H>_Hm 

_lHnH'H___" 

An 

HHNUv]___hHH_H‘_H‘HlWy_Hv"VJY‘__H>_ 

‘__4__"‘\_‘I_ 

FH_'__ 

__P_M|H|H‘H7HnH_LUHHH‘H 

‘

I 

_’

I

A 

1: 

i

_ 

'_

I 

__ 

Y 

‘H\fl‘HvHn_Hn‘_H.1H_W|__lH__ 

:wL_:‘|I 

V71 

_,J_v_'+_ 

H_

_

W 

ii‘ 

|_LH|_“l4_i_“_hiIW_ 

L: 

‘ 

h 

_ 

V 

v_ 

_ 

W
V 

_H
> 

‘Md 

‘_,_|_:_4__!_ 

>31: 

Hi“ 

__ 

_W|w__Nv_|___L>%_ 

“H_'__w 

u_>HH_;_v__r'vJ‘_N4'Hh_, 

H!;_“|_\H 

Liw 

‘HF; 

‘E 

"_

- 

in 

Lg" 

‘EL 

__ 

4"

‘ 

__

_ 

_7T_‘_V__~ 

_H 

_l 

v 

V_ 

7:7 

“__ 

___ 

:L;’ 

V 

A 

1__ 

‘F; 

tun‘: 

JNMTL 

in 

fé 

“Y_W€“;_ 

J“ 

mu: 

‘2T_U 

_MHT‘U;_MH__m_H‘wH_iH_nH>___ 

“Ll” 

‘V 

f

_ 

1 

_r_ 

My 

'1‘. 

ts

_

_

_ 

LP‘ 

_‘K.__,

_ 

_, 

_‘_ 

L 

‘__">__‘_ 

I 

__ 

_n_i_ 

_v___L‘V 

V 

_l 

u__'__'Q 

‘L4

3 

_h‘_“‘l| 

_ 

r 
>_ 

_ 

£1; 

>_ 

v_‘JLJ‘L,\" 

‘

_ 

>

_

I

' 

\

_ 

€__\_!)_i__ 

‘:____ 

__|>:|’§h 

lv|“_H'Hv_"1H_H 

"_H_H_ 

NJ 

Hi‘ 

If 

:_Mv;__: 

F1 

Ix: 

"_»_"_i‘

‘ 

(“I 

__‘_ 

gr 

Inf; 

‘LL 

“H 

2 

.‘ 

1L~l“ 

I|___v:__v 

|W_:“>m_‘Y‘V 

h 

_ 

__ 

T_ 

_‘ 

_‘__’__' 

_‘ 

v_:

1

1 

_

_ 

\_ 

Fm‘) 

{W 

__?4‘d_h|_vH

_ 

‘J 

MM
L 

M_m’_N_?_;‘§Hif 

£__‘_Lt" 

W_§I'H_k__‘M 

_M__,Hh‘ 

vmH_'v 

“Mi 

h_w_m>H_M_1‘_h+MH$k 

‘LAX 

Ma 

_U_W___qv 

H__ 

U_ 

__ 

_4 

It 

:_‘Y__“___;m__@____ 

ii 

__'“_r_tlvhH‘_

A 

N 

_>_j2_ 

‘_V_“_IV 

I 

Li

L

T 

3___‘€w 

H1“; 

Z; 

___ 

A
_ 

1 
__ 

m_“_ 

hA‘H_ 

“NW: 

53 

éfil 

‘H__lH_~

0 

_H1h_'_vU‘_fl_|_" 

_v:_ 

J‘-_> 

if 

‘__u_; 

“4_‘n_hf_‘_ 

vb_n‘“ 

4 

___:7_‘r"l__;::_ 

"|“_

> 

__ 

__ 

‘Y 

___

_ 

l_:‘__u|h

V 

“H‘H_|J‘ 

v]_h_‘;|_

_

‘ 

H__q_‘_U_~_vHH__‘ 

HHHHv_H‘m_m1M_‘ 

’(fl 

__ 

‘_'r_ 

.-",<‘

‘ 

hm 

I‘! 

_" 

__

_ 

_ 

__ 

__J 

_" 

v_ 

_ 

‘1 

if

I 

4

‘ 

5 

‘

_ 

.l’\I 

‘M1

V 

'mwdL_”|mW_h‘+mmwm__dM_'w 

HJhw_v

_ 

__ 

I 

‘L+_ 

V; 

_'__ 

M 

U_||'M_=Y 

‘h_4‘__!'H_‘_ 

H1“l:H.r_‘_‘T|I_;l'_|l[V 

M‘ 

Li_'v]‘_"_'_lr§r 

_

_ 

“

V 

_ 

_“_ 

h_ 

_‘ 

u_ 

__ 

‘q‘L“L"“vh", 

‘_ 

_‘__ 

tHv_;h_‘ 

_“__A 

‘TL 

rt." 

_ 

'*’__M

‘

T 

n‘__ 

In 

_r 

‘H 

__ 

A: 

__! 

__

7 

‘ 

‘I

’ 

__ 

11: 

I

_ 

WA“

I 

”_

V

I 

1 
___"_q_‘ 

t_"__ 

_‘l'___ 

Y‘_;\_~ 

__‘L“‘_>_‘"‘_H_~'h 

_’_M_‘__

1

& 
_‘_H~ 

“__v“_‘TL_’A 

2

I 

U 

‘L 

1 

__ 

’_ 

L’

I 

_ 

_

I 

hnH,q_T‘M_M‘_‘n‘M_HH 

UMP 

H_MHm‘_HW_HvH 

_‘WVHNM"_HM 

1"‘ 

mHU_HHuHN‘_h|‘ 

__ 

A“ 

‘_V_T 

ht 

New 

TI 

M 

_Hv‘____HMm_H4‘>‘m_mhM 

HUI‘? 

W‘ 

|“_M_Wd__,MV_M_‘__I_, 

|H_q_J__ 

EH 

_‘"__'_v 

3+ 

vm__A__’“i“fi 

1|? 

in 

___m 

lkir 

vJ__‘_>_T 

‘In;¥m:_ULfiHm_ 

fi_M_H__”_‘“_HH:H§H_fi___ 

~_ 

iv 

_4Vl_|?vH 

mg 

_u_H__M‘__Lh_'M 

hm 

MN_u_MhHl_;hHWV“ 

HHHUWH1wfiHh_UH__UM“_ 

_W___h“ 

|___’vf_V 

_‘__T_l~ 

Ti 

_M$_¥Q 

in 

_H|L_U__M_7_'__v,” 

M_>§w1tu_‘_n‘hvH‘fiH_,N_M%‘mt'_fiNW 

E 
vzg 

fl:___:_;%__A__V 

I 

__ 

1

l 

_

' 

‘ 

__

_ 

k

V

_ 

,_ 

T___ 

A
_

_

_ 

+“N_ 

Wu 
U_ 

H 
‘“_:_': 

' 

_4 

__ 

_H_

_ 

1”: 

_H‘:___ 

__L@__ 

;_h 

_lL_“|" 

‘Z 

fir?

n 

L‘ T 
_ 

L‘; 

_‘I'“_v_“_ 

Thu 

__‘_H_H_H;‘_ 

EH 

‘_UJU;‘1‘____ 

“J 

‘W 

‘1H__"M 

_i__y“___v_ 

‘H

_ 

I 

_ 

_

>

L

r 

__ 

_V 

A 
‘ 

J 

A4 

_

I 

__ 

_

I

' 

k 

_

_ 

__ 

‘T 

_’ 

r

_ 

‘_

p 

': 

_‘ 

I
>

‘

_

_ 

L

_ 

_ 

M2

Y

_ 
_

l 

3 

__‘ 

‘

_ 

V 

_ 

N 

“ 

‘>__ 

_

t 

i 

_

_ 

___

_ 
L
_
‘ 

ii

_

T

4

p 

4 

l 

_ 

_

_ 

__

_

_ 
_ 

‘L 

__ 

mp 

TI“ 

__m_~_wpM 

_g___mH,mym___M 

Wm“ 

_h_h~>“_""l>l_~_>_,mHrh"_m 

5 
L 

“Wu? 

HWWJMMWyxmlufi_H‘¥__U“MM_H_M_H{_t_w“Tn

3 

£w_l_ 

Mhmflpfihnu 

M__u]HWH‘W‘H 

“H1 

_d‘H_“ 

U‘_M>_w_H‘ 

Y‘ 

H_HMM:vHL 

EM? 

M4“? 

HM“ 

[M4, 

,‘_,tHH~M'm‘Hlh 

UL,“ 

H_HH_ 

jun 

W_mHmm>_rWh__hH 

_U‘H_'H___MH‘_ 

V_MM__;‘l_” 

_>_,iH€ 

I_ 

__U

I

M 

_\ 

L;

_ 

_ 

_

_ 

__

‘ 

{E 

_

_ 

‘

_

_ 

I 

_ 

’~‘:F§_‘T:_‘ 

m___fl_:_“__ 

“?:L__‘“_h§_‘Hv_H¥ 

_H__W‘H,_ 

PM 

;_HM_q_TH_HH_U‘_,w 

lint“) 

V‘_H’¢HH_H 

_N§I_‘H§ 

J! 

gt“ 

§H_Mm_‘_m’PH_, 

0 

‘V 

__T‘Hi 

V’4;__|"L‘ 

iv

I 

\_'_ 

Hf” 

fin‘ 

Wynn,” 

>__M_M 

____”L_?_ 

>___“

> 

___‘ 

1
‘ 

L 

J“,

_

J 
‘

I 

_ 

v_ 

_ 

_

_

* 
v’ 

W
_

‘ 

_ 

"I; 

_\‘:v>"“‘_w“‘vt.1L]*>"‘p_ 

_' 

»

_ 

_ 

______ 

“_ 

In"; 

_HI___H|“v_Tv:I‘ 

_“m_m’ 

A 

_m~m‘M 

iV_m__mM 

>_mMmHMm_€_“ 

H_“I_J_HH_M 

~HW_ 

|HmH__>M__w‘_Hh 

mfimw 

gH_M‘_H'H'W;\_“_k_'H#_ihdiufin 

31 

J“ 

_‘ 

M

I 

E’ 

__ 

WV 

L 

‘> 

A 

1

l

A 

I 

In‘ 

J1 

_i 

T 

L_ 

ll

_

_ 

I 
_ 

_

’

V 

V 

lid‘ 

1; 

__:i 

Q, 

t 

_' 

‘P 

~_|'r

H
‘ 

_H_HH 

lull 

‘

‘ 

I5 

__ 

3"‘:

_ 

MW

> 

IN 

'l_ 

‘IL 

~l‘]H“~ 

_>

I 

_

_ 

‘j\___l‘ 

‘M; 

I

_ 

A:

I 

_

>

_ 

_ 

__

_ 

_v

' 

H 

‘_ 

__ 

__ 

;‘__'~ 

‘_'_l_U_r4::Al 

MU 

__I* 

‘T 

WW 

‘_W_H_|_ 

M_M_W_N 

_%‘_W 

{hm 

UAmW‘_w_WH_MWMv\"w_fi_T_M 

_v§_’ 

~_"1_yT 

uH_h‘p‘TMHH 

mt 

in 

_H__:;_H_l_H___vmfiwluhuw‘ 

NH 

L?’

p 

__H‘_‘__W~_H4 

_F 

v_

_ 

5‘ 

flip 

L‘.‘L‘__'%+fi__w|v,v. 

2 

R
H

‘

J 

PNL

_ 

‘

V

_ 

n 

71 

__§__“ 

++: 

_‘ 

‘ii 

'_rY_" 

‘Hh‘jM__|hv 

L“ 

uh? 

>fi_L_ 

pL“_w‘WY‘$P‘M‘h'_*"H>HHHH‘_H‘_,_‘ 

“M~_'M_Nn|HM 

‘_W_M_mH 

H 

HH‘_U‘_H_HHmhKW>A' 

“WNW_%E__&l‘fi_i 

fin“ 

‘__M_|;‘H~b“_m‘_>_‘_ 

WMHAQ 
_

_

r

T 

flu” 

_ 

H’. 

_>W‘_v_'_WHHmVvH”M_H 

in 

_‘_______iHv_M 

Z: 

__‘__;Vr_“‘ 

___5_ 

E; 

|_h_§‘F 

>_ 

’ 

'1'

Y 

‘

_ 

>_

_ 

_

’ 

Ir

V 

‘

_

7 

/ 

_;’”

1 

‘ 
"t:_| 

urtkl 

TV 

Hun 

“Hm” 

‘_"_H‘_HM 

“H3 

kn? 

_“_:_ 

HTWJ 

It 

'_'_'"__“_l 

_‘ 

J‘ 

L____"_‘“Y' 

‘ii 

|>FT_“H 

d_‘_v_1h_”§ 

w\___v_mM|V_1g 

___1_>h_‘u4’_ 

ix’ 

1‘ 

__W__ 

VH1’ 

T‘_

7 

A

b 

A____

I 

ii 

E 

_1:_M_";_m‘w_m 

I: 

fa 

“V3”

G 

W_WH_> 

h__A_u~%H_ 

VNH_h‘_H‘q_:H»__ML 

_T"_HY_v 

t 

__m_n“_¥‘_ 

£5‘ 

‘VMMP 

Hwfid 

__‘T‘_

0

J 
mg

_ 

I

u 

LA 

41 

1}

F 
‘_ 
T
A 

l 
Y“ 

uh 

_‘ 
‘M 

F‘ 

7 

zfwh 

'

‘ 

Ll

V

'

‘

I

‘

_ 

I 

’“_

1 

‘

N 
__ 

A_ 

Ly 

UH 

[IQ 

u_ 

U‘
_

h 

_| 

__

_ 

S 
‘_>_ 

‘__i_VH_§:“‘¥ 

_nH_M_‘UH_H"H_ 

:4

I 

it 

_r_ 

‘_‘_"L‘_W,_q_HUH__V 

fin 

_"mL_MM{ 

¥m_ 

HiT 
Muuww 

’Wm\_W% 

_‘£_“ 

m_w 
“F 

'_"m‘i‘L_____j&j)‘"__jfiM_flH" 

_l_'H‘fl‘j_ 

H?Awwn$?_ 

tn 

_> 

“_‘ 

A1 

if 

T: 

17,1 

Hg: 

'_ 

.'

k 

>__‘T£ 

_ 

__ 

A 

_L
_

_ 

I’ 

J"

‘ 

'

_

_ 

fly 

v_*_WHv_‘_ 

_ 

1_I‘_ 

1 
4_ 

Mmlm 

V_H+;Mh_r_W_HVH1k_3_‘ 

"_W|!__“l__H‘ 

>__"‘_m 

‘1H>T__ 

+fi“} 

rfl

Z 
N 

)_‘_:h_‘mX! 

__“_ 

Z‘ 

_J__‘___mh‘__ 

V 

__ 

'L 

‘l___ 

mi

H 

H_h__(lM_yhH‘_H>M_H¢HZ_Md 

_HH_m\uH_M_H_Hf 

L,)_“_‘r 

m>mL__m‘lrm__1‘__#_“_k_q‘_W 

‘_ 

__‘ 

__ 

‘__[__£'_ 

‘“1_~_

I 

1V_qf_'_~‘_ 

‘Mr

_ 

Tr‘ 

Ll;

i 

vMH_’_+EW;_'LL__Ha|_ 

WW 

‘UN 

MN 

HM'x_UWHM_u_W 

"__“§>Hz_

W 
my/‘__:__ 

__ 

__;u 

‘J_m____v

_ 

_mv$__‘ 

4‘ 

_ 

_vF“+ 

MM_MH_>_ 

gn 
_H 

__mH_‘_"_H_ 

‘H 

_4__ 

ihhui 

_4__2’_ 

tfiyvg 

T5

L 

NJ 

mm 

__WWX_VE‘_

4 

‘F 

it/H_

‘ 

‘MI 

‘H_u,Wv_ 

J_MM___w___Q

V 
1 

E4 

J3"! 

_I 

H? 

41’ 

HHJ_”_ 

_"‘r__U 

)_fi_M_

U 
NIH 

__’_: 

__ 

h__M_"%|_ 

“LT 

_ 

__‘

_ 

_1_;_

_

b

_ 

vH‘M_&(LH_‘_ 

‘_ 

J 
I

\ 

_

_

‘ 

‘|__‘_'_J, 

“J! 

__L 

C: 

tr‘ 

I. 

_‘_ 

Q
_

_ 

_ 

_ 

A

A

A 

r 

‘I

L 

UK 

F: 

E 

ii 

51 

if 

F5 

“v_LV‘_L__;

_ 

__ 

: 

_V:?_“ 

_H_‘ 

; 

,_

_ 

if 

____ 

__

I 
_ 

‘

_

_ 

_

_

‘

1 

t
“ 

1:; 

:1 

‘ 

‘

_ 

_

W 
D 

|h_ 

:1 

L

I 

_¢ 

_‘v

I 
I

‘ 

_ 

Au‘ 

__

_ 
La 
M 

_" 

_L‘__:_r 

1'T_3 

L’

‘ 

,_‘ 

‘Y 

flfl-,v‘u_:‘_|'f_m_nL__M__u‘“:u_L_1_‘F“_4]‘H_;h__fi_HW%_MHv'_4_VT+__U 

_NIlHH“_‘__§_HW_N_dv 

U__W_’ 

HflQ;_H__ 

'1; 

it

3 

A 

_“‘I‘_vw‘U‘qv_”__‘v% 

_h_H_: 

__v‘3_M‘h___[_ 

‘_vH___‘H’_

_ 

NJ 

;f__| 

)_ 

? 

_, 

_H 

I_ 

_d_ 

Jr
_

L 

l__t__H] 

T 
n__ 

_r 

, 

___““H,Hfl__ 

M4 

pi 

H 

Mm" 

__#_:_>_:‘__hvmy 

xv 

HM" 

__ 

‘_LM__“v_"_'HfiHHmHHH_ 

H”H:‘m‘HH‘_h‘__H_ 

fih_M_ 

q_v‘3_WvP‘ 

him 

Uh“ 

_wH_‘"z_ 

P 

>__‘_v_ 

3: 

Am 

’W‘4_mHM‘ 

H‘_MW_ 

H__M_W 

_M_I_hH_ 

£1 

‘Fm 

‘AH: 

til 

“______‘_£“_ 

Aw‘W__ 

_._‘__fi 

I‘ 

rm 

_'H_-1 

1 
__ 

E 
‘~L 

an 

4 

_” 

‘U

> 

v 

_W

_ 

4’ 

__ 

WU’ 

_

Q 
_4 

I

"

_ 

A_

J 

fin“?

I 
MN 

I 
7} 

4fl¥ 

My 

“X 

Mmrxm 

__j_$ 

Iv.“ 

3M 
Ii 
NV 

W_qHu+H 

__“ 

A 

E‘ 

av‘.

T 
_ 

‘_ 

E‘
_ 

it?‘ 

>H“_‘“v 

§_H‘W_fiL_VrW_Hhn_ 

1v_I‘>fi 

U; 

I 

h"_fi_r_m1“”"‘W_§’_ 

|M|Mn___“____£_‘TW_fi’

7

H 

__ 

‘ 

_

_ 

_

_ 

4_

> 

1'4 

I 

_“:J_ 

"iv 

II’ 

____ 

Wb_‘__bAN_‘_:_>? 

‘WW; 

E?’ 

“LL 

_ 

_ 

hi 

W; 

_M_vT_ 

‘E 

‘u___M__h 

_‘_%_%_M__~‘ 

M15v:_Uu_'HxhWHfim_WH:3“ 

U: 

M'____’_:_‘_HT_

m

l 

_ 

V 

_ 

__ 

.

' 

2 

V‘ 

Y_|”_KlI 

;h__!v 

Y 

_f_‘r_ 

_‘

T 

Q 

> 

__"__‘A_;_‘_>__ 

V‘

> 

;J_ 

__>

1 

H

* 

?_

‘ 

V 

‘“____J 

_4__“_ 

"J

> 

‘Y 

r_vm_H 

1_|‘_XH'p

V 

u

Z 

__“

5 

_

‘ 

1_" 

‘Lt 

V? 

‘_ 

_ 

‘ 

Y

> 

_

L 
_ 

_

_ 

_ 

L

l 

_

_ 

‘ 

‘

B 

JHE 

_m
A 

M‘ 

Wt 

LHAL 

‘r_v”_|_1_rvr__P 

£1“ 

_iJL__ 

VT?“ 

1__

' 

[M 

_J___;_U_ 

‘_

L 

__\_ 

L; 

i‘_ 

_t_|_’r 

_,A_wJU_____v_“_ 

If 

v____YgWw__1'fH_F_| 

MH§_ 

_fi_T

T 
fin 

U;_;T_“___‘_’r_____HMmWn_w_\iH“hmHwJ 

_Hn_m___vU:_a_“_n1_hWP_‘Wk 

$__m_hhWE_L 

fi__»U_: 

h 

VH2’ 

‘:_fl_ 

“Hg” 

__7W‘_‘_HHM_mHN 

“Hi 

_"u_HH‘_¢_h 

’HM_‘T 

Mv_1i’___H____ 

w 
_M_M_w‘HH 

’_|'> 

_‘_‘q_HVH‘_M_m_ 

‘J

\ 
kw 

A‘ 

R‘ 
if 

1; 

H1}

) 

“L 

_J'L"L'q; 

L
V 

_?_H 

W;

_ 

‘,

V 

_ 

>_ 

‘_H

_ 

‘L 

‘_M‘fihHh‘7 

.%_'_“ 

j
_ 

% 

v_H 

_‘ 

qr 
W1 

‘__’_'>_' 

I 

v_m__fl_r_i‘ 

_HH'_‘“' 

uH|_:_ 

g_H____‘_m_Mw 

_:_J‘__v_'~ 

__ 

UM
_

_ 

K"? 

HMhM_h‘“__WW’m*/Mum 

hW|_‘_ 

5 

“FHA 

IHWM 

#_“‘_{v_L,_{ 

‘__ 

May“ 

_hu$‘_"Hi_p_‘yM_W 

|_[|Mt_LJ_fl 

|hW_w__‘mHTm'_“‘WHM|"H 

‘Mum 

“Muff” 

mum‘ 

_H__‘_%_|H

Q 
DUNN 

duh‘ 

_u|‘_' 

*1": 

_‘_4‘_“‘_";_ 

41* 

_l_ 

L‘ 

____‘_'m‘”_ 

5; 

5"?“ 

_h‘_(_‘ 

Y:

_ 

>

V 

‘

‘ 

> 

‘ 

_ 

_M 

VI 

I 

> 

___ 

ll: 

vf_;__ 

_d 

‘L 

_w__ 

H‘ 

1 

:_H_‘m‘__4t1;+ 

’_LT‘_1, 

‘ 

_> 

_‘

_ 

IV: 

EH1 

“__|HvW___v_ 

j___H_|U_‘__ 

P 
nu

_ % 

_|u’_fN_%‘_1‘HH;A_‘_kW|%HW“ 

U: 
_H_HM_~_ 

_i£___‘_n_: 

m‘_‘m‘_Hv_vHM‘fi 

_HNH_v_‘*_m?HvH 

J‘ 

'41 

__\vhH>|RbU'_/__Hv_P 

‘akin 

fl"‘M!_v_£ 

*_ 

r‘P_4__k_p‘~lrH4 

_E__yM‘JU‘UT_“ 

‘IX

_ 

U’ 

if 

HhhHl€_h|":__ 

_ 

_n<_h 

_‘ 

J 

_VN1_"v 

____nv1h]HH__n 

_> 

‘Q 

M 
__mh“d_> 

H_ 

__P__‘HWA.H 

KL 

~‘_>__ 

‘_ 

_ 

_' 

1_v_ 

_v_ 

"_ 

‘vi 

MMHN 

__1“m_vH 

H_v_H_v 

vUv_mV_H’_ 

L7 

H 
HM 

F: 

T_‘_ 

_J_ 

"J

_ 

‘_'__H__ 

'3 

'_L>_h_"_‘Ti_v 

__ 

‘M 

q 

‘J’!

_ 

>4

‘ 

1 
L 

‘I: 

l‘4“ 

‘ 

Xi 

_ 

_‘ 

__|

V 
‘(L 

1“; 

_

i 

J 

: 

_' 

1' 

I

V 

£4 

:__3_* 

I_H__h'KwHHH_'__K 

p 

1_‘ffr;'

’ 

“:_:__‘__J 

_‘_'_A__ 

20:; 

_&_ 

__ 

:H 

lLf‘_ru;__

. 

4‘: 

_;

I 

2" 

H‘ 

"3

L 

’+_ 

_ 

_. 

L1‘: 

i__“_V 

"_M_D__HM,’ 

hm 

“MW 

“:>~_"‘_l_‘hHI_W 

Hm“ 

‘HM 

Mm‘A__MH_ 

_>_A_‘_’H__m_”_HTwUH__Hm_'In 

M? 

HM 

__

V 

‘__:4____1 

1“_dH____£_* 

H 
If 

_mN‘WiM 

I

H 
'3; 

__A__H_'|'_ 

b 

'_dWWW’_m_ 

WW 

H_H_‘H 

>J"|"

’ 

QM
‘ 

W4‘ 

\ 

_'

p

‘ 

V’ 

4
‘ 

<
v 

__ 

‘

A 

\ 

__ 

k

V 

{if 

__ 

1‘/H‘

‘ 

my
A 

{L0 

fig 

2 
H_M__{ 

am 

My

/ 

N‘ W 
_’ 

._ 

m_‘I_H_%~_M_HflH 

WHWMHVM 

_fi__nw 

WM 

WW“ 

P_vWW__M_vm__£ 

g___£_M_H_an 

‘ 

_’V”¥m%A__fimHMw 

‘mW_fi“ 

M_ 

mm 

in 

lg‘ 

my

_

> 

‘H? 

%_H_T 

Ahm’|W‘_1: 

n_U_‘H>_ 

____H~_":M 

72' 

_AH_‘_HF_mvwH_H_V?m 

_'__ 

In 

if 

_HEh_,_‘t::_§_vM’___‘_ 

Hiliwn 

h4Hnm‘m_M_h__M_?"Hm__W___H_:_ 

V} 

____hM 

_’

1 

I 

In

r 

u~>“W_>_r‘T_~}h' 

‘"‘__ 

‘Vt’: 

‘U 

__ 

___u 

_rvx__‘g)mV_ 

fl_H_H“__UH_Hv" 

if 

vH_““ 

T1 

if 

‘_‘__~___“_‘_v 

“‘>_>“_ 

+7? 

if 

;___‘_‘__; 

__= 

LLVII‘ 

_7 

‘

_

I 
M 
> 

__ 

H____

H 

0
_ 

_Hhg‘u

_ 

up 

'H_f__ 

yvnwthwww 

NW_L‘__:__U_p_T_ 

>___mh__‘M_"_ 

V; 

In 

_vfl|_M__‘M+__v_ 

m_A_HM_;_i‘_ 

Hi‘? 

>___ 

7' 

_ 

__;rH__!f_;__ME‘_vv_“_+_' 

_m 

|__‘_H_ 

E; 

t__JM 

'T__Hhw_H_n 

H‘ 

M_N_:N‘M_w_H" 

:_

4 
ht

2 

H? 

__l_£_MHm_; 

'_J_HW_'vmt£_A 

i_V 

mvxafiéw 

Em 

fi_MM_fiMM 

HM 

hnHfi__’“!%“H_MlvWfi‘>mt_W

Q 

I

I 

Wu 

1__y~3___H__!___ 

NHH_§|U‘HW_Hm‘_MH|#W_W‘h‘WHH 

F; 

‘mi, 

‘“M'__n_:_“Mm 

HF 

“Ui‘$‘__~,‘A___'H"‘_“ 

3; 

_V

I 

_M,H_‘_‘H____"_ 

WIN‘ 

__hHm‘_""_HH]_?‘W_h_ 

">_;__vn:_ 

_ 

'J___“ 

My

> 

e 

ll 

;M_ 

in 

L__v(_7___v 

it 

%__Y_ 

fly 

Hv"‘U_Lw 

Vfiqmn 

“H3 

HJ__‘_‘_‘H‘m_H 

_§_ 

_ 

_‘ 

___3‘

‘ 
"_ 

m_,|_H;“_, 

K1 

L‘ 

in! 

h_ 

fix 

§hW_M_'_H_H 

‘:,_‘_ 

4 

_£_ 

S

> 

_:_7.______ 

__;‘ 

V; 

>

I 

_

V 

‘ 

__ 

_

_ 

H 

___1__'_)___ 

:7 

J. 

"_L__':_v 

EH‘ 

Jr“ 

qr? 

T: 

Minx 

Hg_

A 

EL 

F
“ 

' 

_L___ 

__ 

__ 

f 

In

é 

j‘__T 

El 

__>_“‘_ 

__ 

_'____‘_ 

__" 

N: 

_‘

_ 

ii 

F‘, 

L 

ll 

IL 

i

‘ 

I.’ 

‘ 

V

V 

_ 

_
> 

' 

L

, 

>

,

a 
\L’ 

A___ 

‘F: 

_"_‘ 

;n_“WH_HH 

Hun 

My 

__‘£___HmHmH_j‘HU|Hg_“ 

fig‘ 

HM‘ 

v, 

_ 

~‘ 

my 

L_ 

_ki!_“__k_1 

H__’"v_v_H_ 

_U__XH:m,_HH: 

Hi 

v;_

E 
_ _ 

‘

I 

> 

lg 

_"_W4 

In
_ 

up 

if 

u‘VhkPh_ 

9"“ 

___vm‘(_m__HHV_ 

“F 

fifl‘ 

"I 

‘M 

1U_N_ 

‘fly 

_l__§H"nnM_TU”W_HwvMg 

an 

’“M_hm__H‘HU___H 

_l 

e 

_V 

W_HY__6 

vfl_>M_m__M>l 

H 
'_W_M3_,_> 

Hih‘ 

rt“ 

_""_m__1_h_‘___W_ 

_HUH‘_H_m_U_H 

‘WNu_‘J|£h‘ 

LU‘ 

if 

Q 
__| 

ML 

HM 

__: 

H‘ 

£1 

__‘ 

5 

A/_‘_ 

A 
_'v‘__v_ 

‘U

M 

:_§_‘_h_H 

Wk‘ 

r~__ 

‘_ 

{HI 

__ 

__’"H___‘ 

in 

tn’ 

1’ 

‘ 

‘U!

H 

HHHL_y__“‘ 

__;_‘__Z 

t"‘_‘___ 

Lyu 

L?‘ 

‘>v'. 

LIM 

“_qL__!m:_ 

H_qM_ 

4

‘ 

Hf 

NT‘ 

__ 

T 
+5“ 

'__/M; 

VJ 

~ 

__+___lr’__+ 

M_“__1%_‘T1vD;fl 

_'__:___UhM 

W: 

_w

> 

>

V 

an

_ 

m 

_Nk\€

_ 

‘Y 

‘_ 

R

_ 

m_ 

_ 

_ 

‘Hi 

1! 

n_H:’_.“v‘_L 

_;n;__‘_:_ 

i4_‘__¥__v_ 

_._I 

»“‘_M_‘_“‘ 

___’fi| 

Way“? 

_d‘_M_|‘_L 

HHH'_H’§:H,H_MH 

‘W3; 

|‘_;":___v“_1_ 

I‘; 

!__m__+>__n 

>";_n}h_|_ 

_L_ 

m_Wh/>__T_‘ 

L6 

in 

fiW_ 

‘H: 

’ 

VI?“ 

‘HT

h 
1?? 

H’; 

4 
1 
‘

_

‘

_ 

£1 

‘_~.( 

jyLk.>_.‘l_ 

v___H_~ 

:__4_: 

4 

V 

__ 

‘F’ 

V 

> 

__‘_ 

rt‘ 

_

>

V 

H 

‘

l 
_ 

_‘_'_;'L 

_,r___q 

_ 

>

L 

‘__‘_: 

4.‘: 

X 

Lt 

L"_">_“_v“_M‘W“_,y‘viihvHM% 

EU“?

V

r 

_
_

‘ 

_ 

_ 
_
, 

Hfl__fi_ 

‘m‘H:>___MY_)‘_u_vm_“n 

d_H_‘_mH_’__¢' 

FIN 

___H‘uUvHH>_H__Wh¢__H_M'H 

in 

_U"_H_:_Hw‘,‘m 

Hid} 

1 

_m

A 

__"_> 

i__ 

I 

-1 

_ 

Li 

'_‘|h“‘ 

‘____‘:‘ 

lg‘ 

_

4 

5‘ 

__ 

__ 

V. 

_‘ 

’ 

z; 

L

‘ 

Ht‘? 

fir 

v|MH_tT_mH|_‘u’H_‘THm1fi 

I
H 

H“ 

m‘H_k____L_’ 

HWUWM 

_{_vW> 

W‘m’_?M_"M 

W‘ 

W_Nm_v‘5_m‘ 

t_W_‘ 

fix 

|£_|_

_ 

M§>‘hnw_ 

Hmfl’ 

v_‘£‘3__i?J_ 

"ME 

by 

WW; 

HF“ 

__‘H_h_‘ 

_hH__j“M"_Wt‘U4uv_H 

’ 

__ 

it 

‘_m__ 

l 

My 

I 

’ 

‘J 

,__ 

‘ 

_‘ 

_|

_ 

up

’ 

N__ 

J
_ 

HI 

H__; 

tum 

Y3‘ 

H3 

4“ 

Mk 

: 
‘ 

_|W"J_; 

wflmng‘ 

iv 

§i_U1__Mfi_'_;fi“_7 

QR 

vW_M>_m_h‘§‘;Hm___MVfi¥_HmM_$mM3¥_H)fiflfififi

’ 

U_kH_H_A1_k_H4___ 

‘Mf_§_%HHF“_nHU___M_v_W_h_nH_HW_MHH 

W_____Hv_v_H‘_H_H 

Hui 

=r__“___ 

~_

‘ 

W; 

>_ 

_v 

H 
_§_> 

_l 

__;>___ 

154‘ 

_N 

M 

1_

> 

_ 

l_ 

I

‘ 

WIMHvu___Nmmv'__‘JL____‘“_mF_;_JJ| 

_“_:“ 

1 

‘L 

i 

_|m___'_‘__m 

'_v:_ 

Lynn“ 

h'H__H_ 

i_H 

“Him, 

Hg»

> 

H_YM‘_HvU‘“_":m‘___H»____ 

5 

_t:_lL1_ 

5: 

I 

__

_ 

W‘ 

_Jqm_:|Y_u_ 

HE 
H 
_ 

WI, 

_‘_v_>_M_g_"_“4_ 

If/|"_1_‘ 

‘L____’___‘1 

mi 

i‘t__iHA__v_3_HU_rNWTH 

7_L_1 

1] 

{E 

‘&__£_‘ 

Vmh‘H~H_m$n1HU‘_’,_H'H 

M; 

‘__:‘

_ 

F 

T 
in 

if 

3:" 

N‘ 

"__flh?_‘J_vy___ 

E 

HTm_>M_A_vH______MH‘ 

_v___‘__ 

EA 

HAH:_M¥_flHM_thMh 

HQ 

my 

_1Hfi_AWW 

_v:_UHLmUM_1 

__+"_H 

_ 

_LWA___‘ 

&?

_ 

3,‘ 

flH__1|_‘J_|'_ 

“W 

W_[FW__N)__ 

“H 

___4‘ 

_‘ 

,_____ 

'_

_ 

_v_ 

‘_ 

_ 

_

_ 

_

‘ 

»__; 

"1 

__“

_ 

__‘ 

“fig 

V 
_‘h 

T:___ 

_r‘H_ 

'_,___L_ 

i"'_v_;_"_ 

Q. 

;___'_ 

’ 

___ 

>_ 

“_ 

I_ 

>L‘_ 

L 
“J? 

1;‘: 

F:

_ 
L 
‘Y 

ii 

_‘_‘_‘_ 

Mvt“1__,r__‘

‘ 

Hm‘ 

; 

‘_‘(_____“|_i 

‘I 

_"1_ 

L

_ 

2_ 

_l___L__| 

‘_ 

ti‘ 

__ 

xii 

“V 

_v 

nv 

_> 

‘ 

_

_

_

_ 

_

‘

i 

in 

_M_uH_nffi_W_M__Wm_~HM_H‘_Hfl_m 

_M_Hu_HvH‘_m_W__“|_Tin 

HM‘ 

h_nK__JX_“’ 

iH_ 

wig 

HW_W>T_ 

u1_i___W%m 

Jti 

_4_n+ 

ex!“ 

wm_HWJ,_____W‘:_fi|Hwh_HvH__n>4 

__‘_’____n_m_m 

h 

H‘$‘_“_“‘

J 

aF‘__iH_i_ 

£_hV_%__ 

_>“__ 

E1 

:4 

1"_~rH‘ 

V!‘ 

‘__

> 

M’

_ 

_ 

_ 

* 

_{ 

_w 

H 

‘_

_ 

t
_ 

\__'r 

E‘ 

F 
‘ 

.‘.“ 

k_;_‘§ 

__‘ 

_ 

__

_

‘ 

_4 

__H_1 

y_’l:“:E 

if 

AN.“ 

__‘"___ir: 

)'_j_'_'____I__' 

__|“_“4_' 

$1, 

_{_>_ 

1? 

'____:__ 

Li" 

_AH‘_Jl_HJ"‘_ 

_m_m'N____’NH_HHW'HH_fiM__nH“P’ 

&_‘_H€_ 

_'PU‘vr~_v_W_lMH 

71 

_‘v%Mvu_ 

_4__>__L:_‘“ 

~__W_L 

_h_/ 

E“ 

__U?;4%€1 

Uvfifl 

_:‘¥_“_Mv_fl__I 

M_fi>W_ 

K__mUi_‘_1_H_HN 

‘U_M__l_(n_‘_rvh'_ 

,mrW‘_U|_m‘__lNHMH_v‘HqW_ 

_H__m_Hvm_>_>“(M_:hTJNH_HMVvH_1_H“‘|MmHvmH‘ 

_fl_‘__v“‘_" 

F‘ 

"‘rH_A_ 

"_"__ 

)__"HNJ_U 

T 

42 

1 

L 

‘:3 

_'T_'nL__L_

_ 

Au“ 

>:__f, 

i“___ 

_>_ 

xi‘, 

‘IN 

__ 

J: 
V“ 

dz” H 

J'7‘_,____“_“U_j>_

7 

‘iv 

__ 

A 
zit. 

_N_Hm‘MH_HhM__m> 

"fiWA__m\H_HH'HU:\HHHH“_HvM‘w 

L“? 

Mv"_UL'H“_M‘U_ 

:m_;_i_n|HH_ 

HUM 

W 
|H_”H___ 

V0‘ 

M 

IV‘.

< 

_H_HHuhHm&_":_W_H“_ 

Q“ 

Y 
5 

m_M\mHH__‘t__‘ 

$11 

§__|__;N 

EM 

Hi 

R 
H__‘dr__;u

J 
_‘ 

_‘ 

|L__‘_ N 
kr_5_ 

hq 

‘i__m> 

_ 

_

_

_ 

_

‘ 

‘J 

__

_ 

I
_ 

H? 

__“ 

_

Z 

7‘; 

_ 

‘__;_' 

7 

L: 

‘_ 

‘L+_T___w+‘ 

_v_ 

:“_‘v___5h_ 

It 

{1____?‘ 

_T_‘L’fi'_H’“_? 

_v_"_MM|_um_£, 

_H‘_§’"'vf_ 

HW__fi_w_U;‘v 

_m_m_ 

FM“ 

H__‘_H“‘ 

_H‘ 

U_‘v_N_h_A 

in 
, 

V 

__|_l_‘ 

‘J;

Y 

_W 

My 
_

> 

+71’ 

“L 

___ 

“Ml 

_; 

___v_ 

L 

_" 

EH?“ 

v__ 

__:_fl 

I 
'> 

GR“ 

_ 

_ 

‘U11

‘ 

‘_ 

_ 

_

> 

_

_ 

_

_ 

>__ 

_"_ 

“‘M_ 

_HHUl"_H>HH__”UH>HH\H‘Ak 

+4

> 

__{___ 

Q‘>T 

_
3 

‘__“_t‘_‘__“_“ 

4“ 

V 

__4‘_>_ 

‘_ 

__’_V__+“ 

»_ 

“J_"'__“‘v

I 

1 

j‘ 

,H 

V 

__

V

‘ 

Nth“;

H 

ZT___ 

21‘ 

L!

_ 

h>N_H___H_ 

V 
_" 

in 

_‘____ 

E 

‘M 

‘_>_K‘ 

I:

t 

P

_ 

‘__+TW 

Hr 

_ 

Tfln_V_:‘__HH‘M__ 

|__‘ 

vM‘P|a€ 

J1 

1;; 

Dytwm 

‘¥HhW_nW‘_ 

W__M_m 

kg

_ 

HT“? 

_%>£‘__lh_L_>_:VHr

1 

I;

_

f 

G 
__ 

$

_

_ 

T: 

\_)_

: 

r M 
__ 

,

‘ 

____w:V:__;_1I_‘_ii 

‘

I

‘

‘ 

I 

‘J1 

' 

_‘:_

\ 

_

‘

1 

‘p 

_

I

_

T 

fiM_H_V 

_Mmy?‘w_“KHT£_M"M_MHH‘w_“THin 

‘H 

i 
UV“ 

NUS?

_ 

ix 

_A_Wm_ 

_“HMmlU__%H__Wm 

_fi_> 

$3 

g__‘__H_ 

EM 

_L__“’_m 

,__H_r|fi__Hv_HNL_r 

“HEM 

Una“ 

if 

k_“r‘>_]Hv

1 

ma 

__$__ 

J‘; 

T1 

3 
‘_L_"_ 

+__ 

___ 

__;_ 

_;r 

_ 

_‘_;‘M 

y

_ 

J“; 

11 

___‘ 

y__|_L'_ 

_mJ_m_‘ 

‘"1, 

T‘; 

_T__‘_‘__ 

‘_ 

Ii 

A U 
_W 

7:“, 

Us 

A 

HA_7__‘ 

._l_‘_v‘n 

'w__M_ 

_v

‘ 

‘Nil 

__m 

V‘ 

_r:_ 

VI 

_T 

“_ 

_\ 

V 

‘MK 

U_ 

‘fly

4 
HM 

‘av 

‘Fr 

J‘ 

VH4 

H. 

L‘
‘ 

A 

V! 

L“

I 

__ 

_H

K 

_v 

u‘ 

tu 

____ 

_4_ 

h_ 

Thy

_ 

‘U 

1“ 

flu 

H>_T"A_Hvw;_fl__|~__ 

_J_ 

warm‘ 

If 
_M_ 

_ 

_P 

1 
I_

_ 

_;_v_‘vrA

I 
6 

2+ 

W 
I“ 

J‘ 

‘V 

_ 
’M_"_ 

I14? 

W; 

LII: 

V" 

‘__H_:w‘ 

»‘"H‘J__%‘@_‘ 

1+

f 
_W__L? 

_fi_{_ 

"I 
‘:2 

|L____: 

i__”_H'

3 
id;

‘

‘

_

_ 

> 

_ 

V

l 

_~m'Lv“_____u 

_‘_"_H1QV"H_v_? 

‘_‘Mi_‘v_ 

_“M_ 

>_V___W_ 

v’ 

T: 

J; 

_

_

1 

1 

‘V 

Y’ 

__ 

I 

_ 

‘

_ 

N__ 

__ 

L 

_ 

__

) 

__

_

I 

fi:_M‘H___w_W_,fi 

_H_H“‘+1 

.‘W“2“ 

WV_fi‘_lWW 

AmHW_'m_ 

_“_m 

MU“ 

__'_W___1' 

“_"_ 

‘M 

htwfi 

vuufiim? 

‘3‘Mr_HT_l_ 

HT 

£Hm_“} 

Mtg 

_wn_Mv 

HAAHWH 

ti 
ifip

_ 

PM 
I; 

_:_“_v_€H 

‘_’_€’ 

m_3H~H1_H 

mg 

‘:‘1_“Hw%H"H 

1:
_ 

Ly; 

Hm 

__v__‘EM_

6 
‘_ 

_

’ 

5 

_‘1____‘__t_1L>_H 

H
‘ 

W__j|H|_i 

i 

Mn‘n__‘v_m_h';H“_£\_hk_i 

T__4

L 

1 

it 

_£__’ 

flu 

:_hM_‘TALW}3_E_|HH~‘r 

fi_Mln>:_N_#MH€_,_ 

_Ug_’HM;_h 

_Wn‘__:HmHmW 

uHT__“n_J_W~UHT_ 

hp 

’

_ 

_

I

' 

4

‘ 

f 

‘ 

>'_“ 

‘__

l

‘ 

_>

_

‘

V 

___ 

“V 

_‘._l 

'

_

_ 

h_H_"H_‘_fl__ 

M‘ 

H’ 

__ 

_‘_‘_____ 

__V£

>_ T; 

M‘ 

H? 

A 

Urn: 

_>v_T£H 

“mu 

ti 

‘____h_r 

_; 

v__A___‘ 

‘____ 

L_m 

‘R4 

L: 

_UHt‘_'HHJ+F|_'TN! 

L_,__v_H_ 

Hw_£V_H_VHIHW_Hv

l 

‘#‘_ 

Lt: 

'£,_r_l_ 

,Y_.H 

_; 

L“: 

5; 

>_Li_?l_mN 

_mv_ 

|___ 

N_:_

E 
__‘3v 

l 

' 

VT" 

R
Y 

__ 

A

V 

V

' 

_ 

‘

_ 

A

_

E

_ 

‘Hb_H_L___ 

Hxwlé 

3 

___M__ 

_v>:_‘“:; 

it 

_;m;_“_mN 

“H3 

{_H_"_

N 

nfi_mHw_V__>H 

“LEM

A 

1"
: 

ti 

__

’ 

M 
W 
_

_ 

F‘ 

M; 

__H_LT__‘r~‘ 

_“HM_'m__1_x 

H:UP’__MfiV 

vm_‘HJ_HH£I.1 

iL____q' 

_’ 

“HM? 

L 

“H 

‘AH‘____h__ 

vi; 

W: 

A_‘___r 

7:‘ 

__ 

112+

V 

_

‘ 

‘_hLH_)_3 

>1“ 

x;'___ 

‘_ 

_ 

'~ 

I“>"“ 

‘W

_ 

V‘ 

_“_"_“_ 

L: 

“M3, 

:3 

H‘_H}_;_: 

_'___: 

_%__J| 

ii

‘ 

IT‘ 

“_ 

3, 

2? 

__"_“__ 

T 

___"‘_

_ 

‘I 

_ 

_bL";_M_Jl 

3;1_'_m‘_i’_l_!' 

_

> 

V 

1k__|_1_||___\

_ 

Akll‘ 

"ii 

_ 

I

_

‘ 
‘ 

_ 

IA

_ 

Ill 

__ 

__ 

)‘ 

__ 

__I 

F 

V_ 

‘K 

__ 

_

_

I

_ 

_ 
_ 

_r

L 
__ 

_ 

I: 

A__ 

‘Ty;

‘ 

‘ 

4 

‘_ 

_‘ 

.4" 

v4"“ 

_v_‘_'& 

7' 

L. 

v‘_ 

_ 

_

I 

‘ 

Q 

>

> 

_l‘L__ 

J‘ 

__||] 

_

V 

_

_ 

Ii 

VJ

_ 
__

< 

_ 

__ 

_

‘ 

_t_1

‘ 

fl‘Y~_‘ 

ii 

T"fl_‘v_V_T 

_______'____fl__ 

,_|‘_‘L_ 

‘T7 

Y_H\2V»>___ 

__ 

_€_; 

I

L 

','.

_ 

Iv 

_

_ 

> 

__

_

7 

__ 

"|r_ 

v 

‘ 

'J‘€'vJ"l."+ 

"_ 

I~ 

_“H

'

_ 

_ 

_

/ 

M/\ 

®

I 

__ 

_‘ 

7

>

_

_ 

_ 

A 

ex‘ 

;z_§=u__u 

_

_ 

_

_ 

_ 

)(

_ 

fo 

my

_

_ 

_ 
‘ 

_

_ 

x 

_

_

_ 

7

7 

_ 

__ 

_

_ 

O
_ 

Dz 

mwl(A“J<U_zIum_r 

Fz_mn;___(M'_U 

20 

(_m

3 
z_ 

_uu‘_'1_ml__ 

_

_

4 

_ 

_ 

>mzo_m_>_D 

DDN 

:_ 

2; 

'n__u_u_>__\_J__>_ 

_<_:) 

;_____

_ 

_\_),'__|_ 

_>_'__ 

‘_:_|_;

1 

_ 

__ 

‘ 

_ 

44 

__ 

__I 

_"_ 

___>“ 

__ 

____ 

T 

_ 

_* 

F 

J 

‘

| 

_ 

‘_ 

___‘_ 

_ 

__‘ 

_ 

“L 

r‘ 

_“ 

_4 

L__ 

_> 

‘ 

‘K’ 

_t____l 

i 

y.‘.‘- 

L 

:_L1h 

L 

_V 

‘fix? 

__V_”_I 

__‘ 

av“: 

T; 

_; 

“_‘" 

“__ 

_l

I

‘ 

Ni 

V“H_ 

1‘ 

“‘

‘ 

‘P 

V 

v"“6

L 

V 

_ 

3

+

L

V 

T

F 

L‘ 

1

_

, 

HM: 

L:

L 

k_ 

»+__‘? 

$1 

‘ynlr 

_{_h

_ 

>- 

__u__UF

F 

“Hi 

_H‘Wm_H‘H_U__‘H_ 

)|g___ 

Id 
_T 

_‘_' 

3___ 

rim 

_v£v_j1_f‘ 

WM‘; 

‘TM 

“V 

_»‘;‘_\ 

UT 

MtHfHWH_ 

fig 

ifi 

“__h_Hw_fiH_M 

HJHIEYUI 

_$HHfiH_::+uM 

uHw__F':fl__“ 

__L_£_ 

Ti‘ 

$1‘ 

T 
1”

1 

ii 

J‘ 

hi 

‘L 

__ 

qL‘%_v‘1%_.J_

_ 

3: 

H:

I 

:1 

_;___“> 

_‘ 

_’ 

-‘k‘

_ 
_v__ 

‘Zn 

“V 

‘L 

ff 

_‘ 

‘

L 
“_ 

It 

L 

A 

H‘ 

{Wvm_'m_ 

v__‘ 

I 

v_ 

"J 

Ila‘ 

L‘ 

__ 

§__ 

_\ 

_>v_ 

m 
Y 
_ 

_" 

‘D?! 

+_I_r

L 

tn

_

V 

L 

ITb‘.r 

}LV_h 

V

I 

‘_ 

En

_ 

:2 

.1?

_ 

‘L 

i 

__ 

_A 
. 

‘Uh 

J 

“I 

I‘ 

_:‘__“v 

___‘_‘ 

‘V 

J
z 

i____ 

_'__> 

T 
L: 

L‘ 

T‘r 

1 
U‘ 

[AI

_ 
‘

i 

4

_ 

__

w

_

_ 

_

A 

1 

V 

L‘_L;‘_‘_ 

:_w‘__T’_l 

_1___1_fiu 

;,v_jr__’3 

gr 

_L“_i__?_l_ 

__“;__LV_mv__HL=_I_hw 

_L__v 

£2 

_Im_T_V¢‘w 

t_T_|_1l_ 

ILH‘ 

h_X,_vA__H_l_t_m_ 

MMl__‘MH____nN 

>M_HyHhHUMPfi 

___KnHv‘LH_fl 

_ 

_ 

‘(Tm 

E 

mi“ 

mwhwwwwumflw 

__‘_‘»L_H‘_‘W

1 

+_ 

T
y 

M_vti_ 

L‘: 

W 

___k‘__‘ 

"_“___ 

’ 

__ 

___ 

__ 

_

I 

_‘_ 

_‘ 

__‘ 

>

_ 

; 

_ 

‘l 

' 

~‘E 

"V 

5”“ 

_M_m‘1nM__q_l 

4? 

_(‘_'L_h_,WH_ 

id‘ 

J1?"

I 

&}_ 
L 

Ti 

‘_v4_i__;H_ 

2‘ 

___k;_W 

“'__,M‘§:r 

_v_m__m‘W4Hm_,_v“‘M_‘M”_m_VmHMy 

£_i_ 

‘___vL_[_ 

4‘ 

'Hw__“”TTH‘ 

K_’F_44_H“_vv__ 

E 
'MWMfi_mHJ 

qfiw 

HWm__M_H_qT'

_

‘

Y 

_‘.'n- 

7

_

>

_ 

‘Hi 

‘ll 

_ 

__"___v_ 

‘NH.’

_ 

J‘~‘.|A| 

v“<vv‘- 

="> 

K‘-Ly 

3‘ 

_ 

““U___m> 

‘ 

_ 

V 

_“ 

‘ 

_ 

t_ 
_ 

_ 

‘I 

__fi_| 

HE‘ 

_nHu_H 

Sb 

wnDh_“fi 

H 
‘Th, 

“mud? 

K‘ 

414‘ 

ix‘ 

_

‘ 

‘

_ 
_

G
‘ 

_“___i_ 

m_€_ 

_j__}V_v 

_‘ 

L_|i_ 

|_UI_hh_Lh 

IT 

__’U_‘_v','_"“_H3_7hv 

N 

;___ 

:4?

_ 

‘_l_“ 

It 
jg

L 

l 

vb‘ 

__ 

_

I 

I 

__

_ 

A
_ 

‘ 

>_'_P_“__‘HI1_M>mL;_Wm€Hm_H>_HHHHWHV_M 

IM__Wm_~$H_WWWMmflfififlvg 

\_a___UM‘_’T_ 

iflmw 

Mfi‘_W‘__uHw‘ 

xmnmwhhrnmINN:_W_nW_J‘mmm‘__W_I‘w_fi'W‘H 

fln_r,§%__rA_ 

_wHM__‘“’_£‘“u_l‘lH 

*1‘ 

31% 

A_HH_>H 

v_._Vi-$"‘-b‘ 

__$W___§__b 

“W 

_H‘_Hh“t 

it
_ 

’w_HMP;_L_£_w, 

__: 

m_1_‘_‘jx_T 

E 

v_;i_‘TMhHM~lfivm_h 

V3“, 

M 

in 

ui’ 

_, 

‘1_,fN_ 

J 

_’T_'_ 

_m____ 

El 

b: 

I 

Ft” 

H_u_‘J_HUH 

>'dHmH__v_vM__fil»_“ 

_ 

>HwHqHH_7__L_:_‘mHH 

_?_l_W 

Li‘_L_(>_mfl4‘ 

_m_%_ 

_~m_h_M 

__i__w_w_T 

__;; 

"L 

H_‘T_”4_'mht_w_U__MH_H_LV_vH_nhm 

‘4H_HW'%‘_nUU_HH_U_‘|kHMH

_ 

_

I 

‘

_

‘ 

_

V 

‘

‘

‘ 

‘

_ 

_ 

_ 

v_ 

_

_

_ 

Y 

V‘ 

‘Ii 

Vi’ 

If 

K

> 

E‘ 

Tn» 

3I;?;:€>:uHH_v‘¥_d\n__;H‘fit 

M?“ 

‘fl_»i7W_:_1H_mi1 

£m_‘i_§HfixflflrawfiA

_ 

?

F

, 

_

_ 

I 

I 

‘{F_

7 

‘_

I

I 

_

‘ 

E

* 

‘H’?

‘ 

_~|1‘_y

‘ 

vy) 

V» 

_1___K

Z

_ 

4 
A 
F 
*

_

_ 

‘m;__>_~ 

‘ 

‘

I 

1

v

‘ 

‘

I

‘ 

‘___v:

_ 

>

_

:
y

\ 

it 

/K

44953 *5 '6

OC52
_

/7Ol71O26SaEeRF0 

I
_

fdGVO



Approved for Release: 2017/07/25 C06535944 
A-12 APPENDIX 1

V 
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and Operational results. 
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APPENDIX I 

PART V A— 12 
SPECIFIC RANGE AT MACH 3.20 ~ 
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Configuration: 
C.G. = 25% 

. Aft Bypass closed 
DATA BASIS: 

Computed Irom Flight Test 
and Operational results. 

TURN ALTITUDE 

BANK ANGLE - DEG. 
No service allowance included. O 2° 3O 4° 
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APPENDIX I 

Approved for Release: 2017/07/25 C06535944 

PART V A-13 

VPROFHI CHART: CLIMB -CRUISEINTERCEFTPOPNTS ‘ 

1956 ARDC ATMOSPHERE 
LONG RANGE CRUISE - MACH 3.20 ' 

INITIAL INITIAL cums 
GR. WT. ALTITUDE TEMP 

LB. FT. °c 

"CRUISE CLIMB? CRUISE INTERCEPT 
1 TEMP. ALTITUDE DISTANCE 

C FT. P4. AM 
TIAAE 
AAHQ 

FUEL REM. 
LB. 

122,450 30,000 ‘ STD -10 

STD 

STD I+1O 

I -66.5 
-56.5 
-46.5 

-66.5 

-46.5 

-66.5 
-56.5 
-46.5 

-56.5* 

77,050 
75,296 
75,296 

77,500 
75,500 
75,296 

78,350 
76,450 
75,296 

258 
237 
237 

326 
302 
299 

438 
416 
402 

COCA)-> 

co

0 

*0*O°\ 

17.4 
16.6 
16.5 

22.0 
21.3 
20.8 

48,410 
48,875 
48,875 

45,620 
46,150 
46,205 

41,070 
41,570 
41,875 

119,150 S.L. STD -10 

‘STD 

STD +10 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-46.5 

» -66.5 
-56.5 
-46.5 

78,200 
76,200 
75,296 

78,500 
75,750 
75,296 

79,350 
77,400 
75,80Q ~ 

267 
244 
233 

326 
305 
287 

421 
398 
379 

16.9 
16.1 
15.8 

-a-I-I 

@@*O 
0'0 

l\)(DU'l 

28.5 
22.8 
22.1 

42,130 
42,665 
42,905 

39,650 
40,145 
40,530 

36,075 
36,595 
37,020 

105,150 S.L. ‘STD -10 

STD 

I mono 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-'46 A5 

80,400 
78,550 
76,900 
I :- 

80,800 
379,050 
76,400 

81,450 
79,750 
78,000 

254 
233 
213 

301 
281 
249 

375 
355 
335 

._|_-n_n O0-PU! 
can 

*OU’lOO 

17.3 
16.6 
15.5 

20.4 
19.7 
19.0 

30,980 
31,475 
31,915 

28,915 
29,880 
30,085 

25,280 
25,735 
27,200 

A5-12 Changed 15 June 1968 

Figure A5-6 
(Sheet 2 of 3) 
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PART V 

MACH 3 20 
STANDARD DAY CLIMB 

CRUISE REF TEMP 56 5°C



MAXIMUM A/B CEILING CRUISE PROFILE 
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1 PART V A-12 

. PROFHI CHART: CLIMB > CRU1SE1NTERCE3E0C1UT§7T
1

1

1 

1 .
_ 

MEAN TROPIC ATMOSPHERE 7 
LONG RANGE CRUISE - MACH 3.20 ‘ 

IBHTIAL . IFHTIAL 
' GR. WT. ALTITUDE 

' LB. ' 

FT. 

CLIMB CRUISE 1 - CLIMB; CRUISE INTERCEPT 
TCEMP. TAEMP. 1 ALTITUDE DISTANCE 1 

C C FT. ,FJ.AM. 
TIAAE 
AAHQ 

FUEL REM 
. LB. 

122,450 - 

1 ' 

30,000

1

1 

AA.T. +10 

AA.T. 

M.T. +10 

-63.0 
-5360 
-43.0 

-63.0 
-53.0 
-43.0 

-63.0 
-53.0 
-43.0 

75,050 
75,295 
75,295 

75,500 
75,295 
75,295 

77,400 
75,450 
75,295 

230' 
221 
221 

290 
274 
274 

332 
359 
357 

13.5 
13.3 
13,3 

15.2 
15.7 
15.7 

20.2 
19.5 
19.4 

49,025 
49,225 
49,225 

46,395 
46,740 
46,740 

42,290 
42,310 
42,350 

119,150 S.L.

1 

M.T. -10 

hA.T. 

M.T.+10 

-63.0 
-53.0 
-43.0 

-63.0 
-53.0 
-43.0 

"-53.0 
-53.0 
-43.0 

77,200 
75,296 
75,296 

77,550 
75,600 
75,296 

73,150 
75,150 
75,295 

229 
206 

- 206 

274 
250 
247 

340 
316 
306 

EKG

I 

OI 
\O\OO~ 

17.8 
17.0 
16.9 

20.7 
19.9 
19.5 

43,545 
44,150 
44,150 

41,750 
42,230 
42,350 

33,350 
39,395 
39,520 

105,150 5 S.L. 
11 . 

M.T. -10 

M.T. 

M.T. +10 

-63.0 
-53.0 
-43.0 

-63.0 
-'5300 
-43.0 

-63.0 
-53.0 
-43.0 

79,750 
77,750 
76,350 

80,150 
78,150 
76,750 

80,750 
78,700 
77,300 

236 
223 
196 

277 
.254 
237 

336 
312. 
296 

14.9 
14.1 
13.5 

16.7 
15.9 
15.4 

19.2 
18.4 
17.9 

31,235 
31,315 
32,190 

29,660 
30,190 
30,565 

27,100 
27,545 
23,015 

1

1 

‘l

. 
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HIGH ALTITUDE CRUISE PROFILE . 
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APPENDIX I 

PART V A-12 
SPECIFIC RANGE AT MACH 3.10 ‘ 
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A-12 PART v 
SPECIFIC RANGE AT MACH 3.10
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PART V A-12 

PROFILE CHART: CLIMB — CRUISE INTERCEPT POINTS 

LONG 
1956 ARDC ATMOSPHERE 7’ 

RANGE CRUISE — MACH 3.10 

I I-B0 Ho 

INITIAL INITIAL 
GR. WT. ALTITUDE 

CLI MB 
TCEMP .

C 

CRUISE CLIMB - CRUISE INTERCEPT 
TCEMP .

C FT. 
ALTITUDE DISTANCE 

N.MI 
TIME 
MIN 

FUEL REM-. 
. LB. 

122 ,450 30,000 STD -10 

STD 

STD +10 

-55.5 
I -55.5 

-45.5 

-66.5 
-56.5 
-46.5 

-66 .5 
-56.5 
-46.5 

74,500 
73,200 
72,920 

75,050 
73,700 
72,920 

75,850 
74,450 
73,400 

239 
223 
219 

296 
281 
272 

396 
380 
368 

_|_-1--I 

CIJQJ-> 000 
O)-PC) 

16.4 
I5.9 
15.6 

20.7 
20.1 
19.7 

49,130 
49,500 
49,575 

45,555 
45,900 
47,105 

42,395 
42,770 
43,050 

119,150 S.L. STD -10 

STD 

STD +10 

-66 .5 
-56.5 
-46 .5 

-66.5 
-56.5 
-46 .5 

-66.5 
-56.5 
-46 .5 

75,300 
74,400 
73,300 

75,200 
74,300 
73,750 

75,350 
75,450 
74,350 

251 
- 235 

222 

303 
287 
275 

319 
303 
291 

16.4 
15.8 
15.4 

18.7 
18.2 
17.8 

l\)l\'>I\) 
--|'_||\) 

0 

no 
-I>~O-l>~ 

42,340 
43,210 
43,505 

40,505 
40,330 
41,150 

37,150 
37,530 
37,325 

A

1 

105,150 ' S.L. STD -10 

STD 

STD +10 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
—46.5 

-66.5 
-56.5 
-46.5 

73,050 
75,500 
75,450 

73,450 
77,000 
75,350 

79,050 
77,500 
75,400 

239 
223 
210 

281 
266 
253 

347 
332 
318 

.-|._a_n OJ-P-> 

5 

0

0 

@N7@ 

16.7 
16.1 
15.7 

19.7 
19.1 
18.6 

31,470 
31,350 
32,155 

29,510 
29,990 
30,300 

25,990 
27,375 
27,595 

Figure A5-16 
(Sheet 2 of 3) 
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Configuration: 

ZFW = 55.150 Lb. 
C.6. = 25% 
Ah Bypass closed during Cruiu. 
YJ-I Engines. 
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APPENDIX I 
PART V A-12 

‘ ‘PROFILES CHART: c1.1M3 ‘-I criu'1sE INTEHRCEPTIIMPCIANHTISITU 

Y 

I 
‘ MEAN TROPIC ATMOSPHERE I 

9- 
3 "LONG RANGE CRUISE - MACH 3.10 

INITIAL INITIAL CLIMB CRUISE - CLIMB — CRUISE INTERCEPT 
O . 

GR. WT. ALTITUDE T§MP. _ 
TEMP. ALTITUDE DISTANCE" -

I 

LB. FT. C C FT. . . 

TIME FUEL REM 
MIN LBO 

122,450 30,000 M.T. -10 -63.0 
' 

~ -53.0 
' -43.0 

M.T. -63.0 
' -53.0 

-43.0 

M.T. +10 -63.0 
I -43.0 . 

73,950 
72,920 
72,920 

74,400 
73,300 
72,920 

75,150 
74 , 000 
72,920 

13.1 
12.7 
12.7 

KIG 000 
\|*OOO 

18.8 
18.3 
17.9 

49,845 
50,125 
50,125 

47,440 
47,735 
47,340 

43,750 
44,055 
44,350 

119,150 ' S.L. M.T. -I0 -63.0 
' -53.0 

-4300 

MOTO -6300 
-53.0 
-43.0 

M.T. +10 -63.0 
-53.0 
-43.0 

75,000 
73,900 
72 ,920 

75,400 
74,250 
72,9201 

75,850 
74,800 
73,400 

15.1 
14.7 
14.3 

17.1 
16.6 
16.1 

19.7 
19.3 
18.7 

44,270 
44,555 
44,330 

42,445 
42,750 
43,110 

39,935 
40,215 
20,535 

105,150 S.L. M.T. -10 -63.0 
Y -53.0 ' 

-43.0 

M.T. -63.0 
-5300 

I -43.0 

M.T. +10 -63.0 
. 

-53.0 
-43.0 

77 , 550 
76,400 
75, 000 

77,850 
76,750 
75,250 

73,350 
77,200 
75,300 

14.4 
14.0 
13.4 

16.1 
15.6 
15.0 

18.3 
17.8 
17.3 

31,330 
32,190 
32,550 

30,330 
30,325 
31,025 

23,100 
23,405 
23,775 

-_ 

_.._Q_ 

_.= 

Figure A5-19 
(Sheet Z of 3) 
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'“'PROFH£ CHART! CLIMB —”CRUISEINTERCEVEPOINT§”‘L x 
I -" '-MEAhITROPIC'ATMCBPHERE ‘- 

HIGH ALTITUDE CRUISE - IWACH 3.10 n -\ 

INITIAL INITIAL CLIMB 
GR . WT . ALTITUDE TEMP. 
"18., FT. °c 

CRUISE I c|.1M8 - CRUISE INTERCEPT 
TEMP. ALTITUDE‘ I DISTANCE I 

C FT. ”bJ.AM. 0} 
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. LB. 
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A - 12 PART V 
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PART V A-12 
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APRT V A-12 

'PROFH£ CHART: CLIMB —CRUISEINTERCEFEPOlNTS" 
‘ 1956 ARDC ATMOSPHERE 1 

““ 

LONG RANGE CRUISE “— MACH 2.90
_ 

INITIAL INITIAL CLIMB 
GR. WT. ALTITUDE ' 

TCEMP. 
LB. FT. C 

CRUISE CLIMB - CRUISE1 INTERCEPT / 

>1 Am 
TEMP. ALHTUDE DBTANCE \ 
C FT. . . 

TIAAE 
AAH4 . LB. 

FUEL REMI. 

122,450 I 30,000 STD -10 

~ STD 

STD +10 

I -66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-46.5 

71,700, I 

70,450 
69,150 

72,050 
70,300 
69,500 

72,600 
71,400 
70,050 

224 
211 
197 

272 
259 
245 

344 
332 
317 

--I.--|_| 
NJOJOJ 

001 

@—'O\ 

15.7 
15.2 
14.7 

19.0 
18.5 
18.0 

50,020 
50,355 
50,700 

47,855 
48,190 
48,540 

44,385 
44,700 
45,060 

119,150 S.L. STD -10 

STD 

STD +10 

-66.5 
-56.5 
-4605 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-46.5 

72,800 
71,550 
70,250 

73,150 
71,950 
70,600 

73,650 
72,400 
71,200 

233 
22¢ 
212 

281 
269 
255 

344 
332 
320 

16.1 
156 
15.1 

18.2 
17.7 
17.2 

21.1 
20.6 
20.1 

43,560 
43,890 
44,240 

41,470 
41,360 
42,220 

38,735 
39,065 
39,385 

105,150 
_ 
S.L. STD -10 

STD 

STD +10 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-46.5 

-66.5 
-56.5 
-46.5 

75,050 
73,800 
72,550 

75,400 
74,200 
72,850 

75,950 
74,650 
73,350 

231 
219 
207 

266 
255 
241 

318 
306 
293 

_4_|._- 

00-F-h 
OD’ 

@O0® 

16.4 
15.9 
15.4 

18.9 
18.4 
17.8 

31,945 
32,280 
32,610 

30,340 
30,040 
31,020 

28,040 
28,380 
28,730 
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MACH 2.90 
I956 ARDC ATMOSPHERE 

Normal Pnlormunu Climb Schoduln 
la Much 1.90 

Cruise Porlormunco compulod from 
Flighl Tu! and Oporulinncl rnulh. 

300 KEAS Dunn! 
Inlnl Conligurclion par Flighl Manual 

Cruiu Splid (2.90 MN -lore Wind) 
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15-4 NMI/MIN @ -46.5‘C 

No Owns or urvico ullowuncu includnd. 
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ZFW = 55.150 Lb. 
C.G. = 15% 
MI 5""!!! Ponilion 'A"duving Cruiu 
VJ-I Engines. 
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A-12 APPENDIX I 

PART V 

PERFORMANCE MISSION PLANNING FACTORS FOR SUPERSONIC CRUISE
I 

T.O. FUEL WT. (MAX. 
T.O. FUEL WT. (LIGHT 
END A/R FUEL WT. =6 \l 2. 

§>S° 

05
§ 

r-;,~, 

U1 

= 64'°°° LB 1.) COMPUTED FROM 1=1_1 11:51 AND OPERATIONAL RESULTS. = 50,000 1.0 2.) CRUISE DISTANCE BASED ow 7500 LB FUEL RESERVE AT 20,000 FT. 
3.) ZFW =55,150 LB. 

DATA BASIS: 

MACH 3.2 -55.5°c MACH 3.2 -53.0°c MACH 3.1 -5¢_5°¢ MACH 3.1 -53.0°c MACH 2.9 -55.5°c 

FUEL 
USED TIAAE ALT. DIST. ' AVG. AVG FUEL 

MACH KTAS USED TIAAE ALT. DIST AVG.I AVG. FUELI 
MACH KTAS USED TIAAE ALT. DIST. AVG. AVG. 

MACH KTAS 
FUEL

I USED THWE ALTI
I 

DIST. AVG AVG REL AVG. AVG. 
IMACQ KTAS" USED I 

11100 ALT. 
I 

0151. MACH I KTAS j

I 
CLIMB FROM: 
S.L. MAX. G.W. T.O. TO LONG RANGE CRUISE 23,750I 18.8 75,000 305 1.70 975 23,050 17.9 75,850 273 1.55 916 23,350I 18.2 74,800 288 1.66 950 22,550I 17.5 74,400I 259 1.52 898 22,350 I 17.7 72,000I 270 1.60 I 916 

S.L. MAX. G.W. T.O. TO HIGH ALTITUDE CRUISE 24,070] 19.8 81,600 335 1.77 1017 24,190 19.1 80,800 309 1.64 970 19.1 79,800 316 1.73 995 23,450| 18.4 286 1.57 933 >1<><>1< 
S.L. LIGHT G.W. T.O. TO LONG RANGE CRUISE 20,5501 16.6 79,100I 282 1.70 I 1020 19,500 16.0 78,000 I 252 1.60 945 

24,150I 
20,150 16.1 77,000 266 1.73 

II 
992 19,350I 15.7 

70,900I 
75,550 243 1.57 929 19,350I 15.9 74,2001 253 1.57 I 955 

4500 MAX. G.W. T.O. TO LONG RANGE CRUISE 18.5 76,450 300 1.70 974 22,700 17.7 75,700 272 1.56 922 18.0 74,700 286 1.66 954 22,000I 17.3 74,400| 259 1.52 899 

A 4500 MAX. G.W. T.O. TO HIGH ALTITUDE CRUISE 
23,450I 
24,450 19.5 81,450 333 1.79 1025 23,050 18.9 80,700 309 1.66 981 

22,720] 
23,770 19.0 79,700 315 1.73 995 23,000I 18.2 70,000I 285 1.59 _940 

21,070I 17.3 71,850| 268 1.62 931 

4500 LIGHT G.W. T.O. TO LONG RANGE CRUISE 16.3 79,000| 280 1.80 1032 19,350 15.6 77,950 252 1.64 15.9 76,900 265 1.74 1000 10,750] 15.3 75,450I 241 1.60 945 

30,0001 A/B A/R TO LONG RANGE CRUISE 
20,250I 
20,950 16.5 75,550 302 1.91 1098 20,500 15.7 75,300 274 1.77 I 

970 

1 047 

19,600I 

20,450 15.9 73,700 282 1.89 I 1083 19,600I 14.8 73,350I 249 1.71 

18,950I 15.7 74,000I 253 1.69

I 19,250 15.2 70,80OI 259 1.78 I023
I 

30,0001A/B A/R TO HIGH ALTITUDE CRUISE 22,200I 17.8 00,400 338 1.99 1140 21,450 16.8 79,550 307 1.85 1097 21,400I 17.0 70,500 314 1.94 1110 20,450I 15.9 77,700] 279 1.78

I 

I 1010

I 

1053 ><>r<< 
CRUISE AT:

I 

LONG RANGE (S.L. - MAX. G.W. T.O.) 31,350I 66.7 85,000I 2040 3.2 1836 32,050 66.5 04,000 2049 3.2 1850
I

1 31,090 66.6 82,500 1972 3.1 1777 32,640I 66.1 .02,400 1970 3J 1792 33,011I 66.0 79,700I 1834 2.9 I 1664
V 

HIGH ALTITUDE (S.L. - MAX. G.W. T.O.) 60.7 1858 3.2 1836 30,900 59.1 05,000 1832 3.2 1850 59.6 05,000 1770 3J 1777 31,720 59.3 505,000 1775 3J 1792 

LONG RANGE (S.L. ~ LIGHT G.W. T.O.) 
30,230I 
20,450 46.0 

05,000I 
05,000 1404 3.2 1836 21,510 47.4 84,000 1460 3.2 1850 

31,570I 
21,040 46.6 02,500 1380 3J 1777 21,040I 46.8 02,400 1399 3J 1792 22,011 46.7 79,700 1294 2.9 1664 

LONG RANGE (4500 FT - MAX. G.W. T.O.) 31,650 67.3 2056 3.2
| 

1836 32,410 67.3 84,000
I 

2063 3.2 1850 67.5 82,500 2000 3J 1777 33,190| 67.0 02,4001 1997 3J 1792 

HIGH ALTITUDE (4500 FT - MAX. G.W. T.O.) 30,650I 61.2 
05,000I 
05,000 1870 3.2 1836 31,260 60.4 05,000 1848 3.2 1850 

32,440I 
31,970 61.2 85,000 1815 3J 1777 32,170 60.1 05,000 1795 3J 1792 

33,611I 67.1 79,700 1858 2.9 1664 

LONG RANGE (4500 FI' — LIGHT G.W. T.O.) 47.0 05,000 1435 3.2 1836 21,750 47.7 84,000 1469 3.2 1850 21,590| 47.7 82,500 1412 3.1 1777 22,440| 48.0 82,400 1428 3J 1792 

LoNeRANéEp0mm>n.Am) 
20,050I 
37,450 77.3 05,000I 2364 3.2 1836 37,010 76.2 04,000 2348 3.2 1850 38,040‘ 77.0 02,500 2282 3J 1777 38,890 76.4 82,400 2276 3J 1792 

22,410| 47.5 79,700 1314 2.9 
I 

1664 

39,410I 76.4 79,700 2116 2.9 1664 

men ALTITUDE (30,000 FT. A/R) 35,200] 69.5 85,000I 2124 3.2 1836 36,950 68.4 05,000 2106 3.2 1850 37,070| 69.1 05,000 2045 3.1 1777 30,000 68.9 05,000 2056 3J 1792 iIIii==F<:1iII;jIiii=1<=1II:li:ii?=>I<1III:E 

DESCENT FROM: 
LONG RANGE CRUISE TO 29,000 FT. 11.8 85,000I 221 1.96 I 1124 1230 11.8 84,000 219 1.88 1115 1150 I 11.3 82,500 202 1.87 I 1073 11.2 02,400I 202 1.03 I 1003 979 I 11.1 I79,700I 170 

I 
1.85 I I063 

HIGH ALTITUDE CRUISE TO 29,000 FT. 1240 11.8 221 1240 11.8 05,000 221 1.90 1124 11.5 05,000 204 1.85 1170 11.4 05,000] 204 E0 1073 
LONG RANGE CRUISE TO HIGH CONE 

1240 I 

1400 I 13.7 
85,000| 
85,000 237 1.81 

1.96 
I 

1124

1 038 1390 13.7 84,000 235 1030 
1170

I 1310 13.2 82,500 218 1.73 I 

1065 

991 

1150
I 

1310 I 13.1 02,400I 218 1.69 1139 I 12.0 79,700 105 1.59 970 

HIGH ALTITUDE CRUISE TO HIGH CONE 1400 13.7 237 1.81 1038 1400 13.7 85,000 237 1.75 1038 13.4 05,000 220 1.72 1330 13.3 85.060] 222 

I 999 

1.59 
I 

1002 

HIGH CONE TO 4500 FT. " 6.0 
85,000I 
20,000 34 - I 340 900 6.0 20,000 34 

1.74

1 

340 

1330
I 900 6.0 20,000 34 I 

985 

340
I 

900 I 6.0 20,o00I 34 - 
I 340 j::900>I<:5?0::20,000 34 - 340 

H1GH_CONE TO S.L. 
900 I 

1050
I 

7.0 20,000| 40 - 
I 

345 1050 7.0 20,000 40 345 1050
I 

7.0 20,000 40 345 1050
I 

7.0 20,000] 40 345 1050 
| 

7.0 20,000] 40 - 
I 

345 

967 

Changed 15 March 1968 

— I

I

1 
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A and B Hydraulic Power Supply System - 
A or B Hydraulic System Failure — 
Abandoning the Aircraft on the Ground - 
Abbreviated Checklist — 
Abnormal Oil Pressure — 

Oil Temperature - 
Abort — 
AC Electrical Power Supply — 

Generator Underspeed - 
Inverter Power System — 

Acceleration Check — 
ADF Control Panel — 

Operation — 
Receiver, DF-203 - 

Aft Bypass inlet 
_

— 
Aft Bypass switches and indicator Lights, 

Inlet ' * 
Afterburner Cutoff Failure — 

Engine and - 
Failure During Takeoff Takeoff 
Continued — 

Flameout - 
Fuel System — 
Nozzle Failure - — 

Air Conditioning and Pressurization 
Failures 3-52 
Pressurization System l-73 
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Entering Cockpit 
Instrument Takeoff 
Landing 
Takeoff 
Taxiing 

BFO Switch 
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System Operation 
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CIP Indications 
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Normal 
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Engine 
Engine Clearing 
Engine, JTIID 20 

and Afterburner 
Failure Immediately After Takeoff 
Failure Immediately After Takeoff 

Double 
Fire 
Fire After Shutdown 
Fire During Ground Start 
Fire During Takeoff — Takeoff 
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Refused 
Flameout 
Fuel Derichment System 
Fuel Hydraulic System 
Fuel System 
I nstrume nts 
Minimum Aerodynamic Control 
Speed, Single 

Operating Limits 
Operating Limits Summary 
Operation 
Shutdown - 

Speed Limits 
Thrust Ratings 

» Trimming 
Starting 

Equipment, Auxiliary 
Function Check 
Hookup, Personal 

Equivalent Airspeed 
Airspeed, True Mach Number vs. 

Exhaust Gas‘ Temperature Gages 
Temperature 
Temperature Trim Switches 
Trim Temperature, Normal 

Exhaust Nozzle Actuation 
and Eiector System 

Exterior Inspection 
Exterior Lighting 
External Mode Direction Finding 
External Power Supply
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Fire 

Electrical 
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Procedure 
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FRS Operating Characteristics 
Fuel and Fuel Density 

Boost Pump Failure 
Boost Pumps 
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Operation, Emergency 
Pump, Afterburner 
Pump, Main 
Pressure Low 
Pressure Low Warning A 

Pressurization and Vent System 
Quantity Data

_ 
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Quantity Low Light 
I I 

Quantity Low Warning 
Quantity Selector Switch 

and Quantity Indicator 
Sequencing Incorrect 
Shutoff Switches, Emergency 
Supply System 
System 3-I2 
System, Afterburner
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System ,Engine . 

System Feed - Transfer - Dump 
System Limitations 
System Pressurization 
System Operation 
System Refueling 
Tank Pressurization Failure 
Tank Sequencing, Normal 
Tanks 
Type 

Full Pressure Suit 
Fumes, Smoke or 
Fuselage Lights, Beacon and 
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Gear and Warning Light Test Button 
Emergency Extension 
Refraction, Emergency 

General Arrangement 
Generator Failure 

Out Indicator Lights 
Switches 
Underspeed, AC 

Glide Distance 
Gloves 
Go-Around 

Missed Approach and 
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Typical 

Gross Weight, Aircraft 
Gross Weight vs. CG 
Ground Observation 
Ground Operation
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Gusts, Structural Capability in 
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Power System Failure 
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System Failure, Primary 
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Initial Braking Speed for Stop Using Rated 
Brake Capacity 

Inlet Aft Bypass 
Control and Indicators 
Control Malfunctions 
Control System 
Duct Unstart 
Forward Bypass 
Indicator Light, Manual 
Operation 
Spike 
Spike and Bypass Controls 
System - 

Unstable 
Unstart Boundaries 
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Course Selection 
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Destination Select Panel 
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Fix Taking 
Limitations of Destination 
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Navigation Panel 
Panel and Indicators 
Position and Azimuth Error 
Reliability Check 
Steering Characteristics 
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Cruising Flight 
Flight Procedures 
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Interior Check 
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Internal Mode Direction Finding 
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Jet Penetration and Tacan Approach 
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Jettlson Handles, Canopy 
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Main Gear Flat Tire 
Minimum Roll 
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Nose Gear Flat Tire 
Partial Gear 

' Simulated Single—Engine 
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Data, Takeoff and 
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Oil Pressure 
Oil Temperature 
Time
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Minimum Airspeed 

Summary, Engine Operating 
Limiter Control Handle, Surface 
Liquid Nitrogen Quantity Indicator 
Liquid Oxygen System 
Load Factor Diagram, Limit 
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Mach — Airspeed - Temperature Chart 
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Conversion Chart 
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Operating Characteristics, Normal 
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Control Wheel , Autopilot 
Engage Switch, Autopilot 
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Autopilot 

Pitot-Heat Switch and indicator Light 
Pressure Selector Lever 
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Failure, Hydraulic 

Preflight Check 
Preparation for Flight 
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Pressure Altitude Gage 
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Suit, Full 
Suit Ventilation Air ‘

’ 

Pressurization, Cockpit Cooling and 
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Failure, Fuel Tank 
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Schedule, Cockpit 

' System, Air Conditioning and ' 

Primary Hydraulic System Failure 
Prior to Descent 

,
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Procedures, Emergency 
Normal 

Prohibited Maneuvers 
Projector Display 
Propulsion System 3 
Pump Release Switch 

Q-Bay Abnormal Temperature 
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I L 
Radar Approach PAR/ASR . 

Rain, Ice and 
Rain Removal System, Windshield 
Range Address Switch A

. 
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