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1. AIRPLANE.

a. GENERAL.

(1) The P-38H, P-38], P-38L, and F-5B airplanes
are twin boomed, single place monoplanes manufac-
tured by the Lockheed Aircraft Corporation. P-38H,
P-38], and P-38L are fighter airplanes. The F-5B is a
photographic airplane. Hydraulically operdted landing
gear, flaps, brakes, and coolant shutters are provided.
(Late airplanes are equipped with hydraulically boosted
aileron control.) The approximate overall dimensions
are as follows:

Length ..................... 37 feet 10 inches
Height (top of prop rad.). . 12feet 10 inches
Span ...l 52 feet 0 inches

(2) The armament is mounted in the nose of the
fuselage, and armor protection is provided as shown in
figure 2. Photographic airplanes are protected by armor
the same as the fighters, but all armament is replaced
by cameras.

b. FLIGHT CONTROLS.

(1) TRIM TABS.—Trim tabs are mounted on all
the movable surfaces and are controllable from the cock-
pit during flight. Airplanes equipped with aileron con-
trol booster do not have aileron trim tabs.

(2) FLAPS.—The flaps are a Lockheed modified
Fowler type.

(a) CONTROLS.—Flap action is controlled by
the lever (figure 7-2) on the right-hand side of the
cockpit. When the lever is placed to UP, DOWN, or
MANEUVER, the flaps will automatically stop at the
desired position. The lever should be returned to
CLOSED as soon as the end position is reached. The
control will not go to the DOWN position until the
trigger on the lever is lifted through the notch just for-
ward of the CLOSED position.

Note
When using maneuvering flaps, the flap lever
must be left in the MANEUVER position. If
it is moved even slightly forward and then
returned to MANEUVER, the flaps will ex-
tend completely. (This condition is corrected
on late airplanes.)

(b) POSITION INDICATOR.— On the early
airplanes, flap position is indicated by the flap and land-
ing gear position indicator on the instrument panel. On
late airplanes the flap position is indicated by a small
pop-up lever (figure 3) on the trailing edge of ‘the left
center section just inside the boom. This indicator pro-
jects above the wing whenever the flaps are not full up.

(3) SURFACE CONTROL LOCK. — The surface
control lock (figure 7-10) is stowed on the right-hand
window sill and extends across the center of the cockpit
when in use. On the late airplanes this lock does not lock
the rudders. :



(Figure 2 — Armor Protettion )

(4) AUTOMATIC PILOT.—A type A-4 automatic
pilot is installed in the F-SB airplane. The automatic
pilot control unit is on the instrument panel; the shut-off
valve (figure 24-10) is below the instrument panel; and
the automatic pilot oil pressure gage (figure 33-10) is
on the center control stand.

(5) DIVE RECOVERY FLAP. —P-38L and late
P-38] airplanes are equipped with electrically operated
dive recovery flaps which are controlled by a switch
(figure 9-2) on the pilot's control wheel. The dive re-
covery flaps will extend or retract within two seconds.

(6) AILERON CONTROL HYDRAULIC
BOOSTER. — P-38L and late P-38) airplanes are
equipped with hydraulically boosted aileron control. On
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these airplanes most of the aileron control force is pro-
vided by hydraulic boost; the remainder is applied by
the pilot. Figure 15 illustrates the control linkage. Con-
trol cables which control the boost mechanism are
mechanically connected to the control surfaces, allow-
ing manual flight control in an emergency. The aileron
boost shut-off valve (figure 9-5), is located on the right
side of the cockpit near the pilot’s control column. In
addition to this valve an automatic by-pass valve is in-
corporated in the mechanism to allow free movement of
the ailerons in case the hydraulic pressure should fail.

IMPORTANT
The ailerons ride approximately one inch
higher with boost OFF. This change in trim

is normal.

¢. LANDING GEAR. (See figure 16.)

(1) The landing gear lever (figures 4-32) controls
the extension and retraction of all three wheels. A lock
on the lever prevents the lever from being moved out
of the DOWN position when the airplane is on the
ground (when the left main shock strut is compressed).
If this lock fails, or if it is necessary to retract the land-
ing gear on the ground because of engine failure at
take-off, the lock may he released by rotating the land-
ing gear control release-knob (figure 4-33) in a counter-

clockwise direction.

(Figure 3 — Flap Pop-up Indicator )
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Spotlight (normal position).

Throttles.

Surface controls lock ‘glip.

Propeller controls.

Propeller selector switches.

Mixture controls.

Propeller warning lights (P-38H only).
Carburetor air filter control. (Late airplanes.)
(Control not used on early airplanes.)
Propeller circuit breaker buttons.

Gun charger handle (on early airplanes only).

. Ignition switches.
. Cannon trigger button. (Machine gun button on forward

side of wheel.) (Switch arrangements vary with different
airplane models.)

. Propeller feathering switches.
. Parking brake handle.

Microphone button. (Location varies with airplane model.)

. Gun charging selector knob (P-38H only).
. Landing gear warning light. (Early airplanes only.)

Propeller lever vernier knob.

. Friction control.

Bomb or tank release selector switches.

. Bomb or tank release indicator lights.
. Cockpit light.
. Gun (or camera) compartment heat control. (Cockpit heat

on later airplanes.)

. Arm-safe switch. (Bombs.)
. Arming indicator light.

Safe indicator light.
Bomb or droppable tank release button.

. Spare indicator lights.

Spotlight alternate position socket.
Cockpit ventilator control.

. Gun sight dark:glass stowage. (Early airplanes only.)
. Landing gear control handle.

. Landing gear control release.

. Oxygen pressure gage.

. Elevator tab control.

Engine primer.

ide




(2) POSITION INDICATOR.

On P-38H, early P-38] and F-5B air-
planes, the landing gear position is in-
dicated on the instrument panel by the
flap and landing gear position indicator.
A light on the control stand, and a warn-
inghorn operate when either throttle is
closed if the landing gear is not lock-
ed down. On later P-38) and F-5B, and all
P-38L airplanes, the position indicator
and warning light on the engine control
stand have been replaced by a. warning
light (figure 8-24) on the instrument
panel. The warning light glows whenever
the landing gear is in transit - not
locked up or down. With either throttle
closed the warning light glows' unless
the landing gear is down and locked.

(3) BRAKES.—The brake system is not connected
to the main hydraulic system. No emergency braking
system is provided. See figure 18 for brake system dia-
gram.

d. HYDRAULIC SYSTEM. (See figures 14 and 16.)

(1) Normal system pressure (figure 8-22) is be-
tween 1100 to 1400 psi, surge to 1600 psi permissible.
See Section IV for emergency operating instructions.

(2) There are three separate systems of operation
for the hydraulic equipment in this airplane.

(a) The normal system operates all the hydraulic
equipment (except brakes) using hydraulic pressure from
the engine driven hydraulic pumps and hydraulic fluid
from the top half of the main hydraulic fluid reservoir.

(b) The auxiliary system operates the same
equipment and uses the same lines as the normal system
except that the hand hydraulic pump furnishes the Ly-
draulic pressure and the fluid comes from the bottom
of the main hydraulic fluid reservoir. When the aux-
iliary system is in use the hand pump source selector
valve (figure 17-4) is UP and the bypass valve (figure
17-3) is OPEN.

Note
It will be impossible to build up pressure with
the hand pump unless the aileron boost valve
is OFF and the coolant override switches are
OFF. The coolant override valves have a fixed
bleed in the system when the switches are in
the override position.

(¢) The emergency system is used to extend the
landing gear in case of complete failure of the normal
and auxiliary systems, The emergency system is equipped

4

with a separate reservoir and separate lines. Pressure is
supplied by the hand pump. When the emergency sys-
tem is in use the hand pump source selector valve is
DOWN and the bypass valve is CLOSED. (Late air-
planes have the bypass valve incorporated in the source
selector valve.)

¢. ELECTRICAL SYSTEM.
(1) GENERAL.—On P-38H and early P-38] air-

_planes, the 24 volt electrical system is powered by a

generator on the left engine and by a battery. F-SB,
P-38L, and late P-38] airplanes have a generator on each
engine and a battery. On fighter airplanes the battery
is in the left boom, and on photographic airplanes the
battery is in the nose compartment. The battery switch
(figure 5-15) cuts out the battery, leaving the rest of the
system operating on the generator(s). The generator
switch (figure 5-16) (two switches on late airplanes,
figure 8-11) turns off the power from the generator,
allowing the system to draw power from the battery
only. The ignition master switch (figure 5-1) is not con-
nected to the airplane’s electrical system, and turns off
the ignition only to both engines.

(2) CIRCUIT BREAKERS AND FUSES.—On late
airplanes, circuit breakers are used to replace the fuses
previously located in the nose gear wheel well. These
circuit breakers are mounted along the right forward
side of the cockpit (figure 6) and act as fuses to auto-
matically break the circuit whenever an overload occurs.
They may be reset by allowing a short interval for cool-
ing and then pushing the button.

Note
It is not possible to tell by visual inspection
whether or not a circuit breaker is open.

(3) LIGHTS.

(a) LANDING LIGHTS.—The landing light is
located under the left wing and controlled by a switch
(figure 5-7) on the main switch box. P-38H airplanes
have a landing light under each wing, with individual
switches. With the switch ON the light turns on and
extends. On P-38H airplanes, when the switches are
turned OFF the lights turn off, but remain extended.
On F-5B and early P-38] airplanes when the switch is
turned OFF the lights remain ON and ext:nded. Later
P-38] and P-38L airplanes have the landing light re-
cessed in the left wing leading edge. The landing lights
should not be used unnecessarily, s the life of the lamps
is approximately 25 hours.
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Ignition master switch.

Oil dilution switches

Starter switch.

Engage switch.

Flourescent light switch.

Position light switches.

Landing light switches (left-hand only on P-38), P-38L,

and F-5B).

. Voltmeter.

Inverter switch (P-38H).

. Gun sight light rheostat (on control column on later air-
planes).

11. Cockpit light rheostat.

12. Intercooler flap switches. (P-38], P-38L, and F-5B. Circuit

not in use on P-38H.)

13. Coolant flap override switches.

14. Pitot heat switch.

15. Battery switch.

16. Generator switch.

17. Oil cooler flap switches.

18. Ignition switches.

19. Inverter warning light (P-38H).

__—'Qigure 5 — Main Switch Box)_——J
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Fluorescent light rheostat (late airplanes).
Landing light.

Starter and booster.

Cross suction and oil dilution.

R.H. fuel pump.

L.H. fuel pump.

Cockpit lights.

Position lights.

Recognition lights.

Bomb and droppable tank release.

Camera and armament firing and solenoids and relays.
Camera and armament firing and solenoids and relays.
. Contactor heater switch.

. SCR-695 radio.
. Range receiver.

SCR-274N and SCR-522A Receivers.
Radio dynamotor.

Fuel gages.

Temperature instruments.

. Oxygen and landing gear warning.
. Coolant override.

. Right intercooler flap motor.

. Left intercooler flap motor.

. Right oil cooler flap motor.

. Left oil cooler flap mntor.

Fi
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igure 6 — Circuit Break
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(5) RECOGNITION LIGHTS.—'I"bese airplanes
have three downward lights, red, green, and amber.
White lights are on some airplanes.

CAUTION

It is possible to burn the plastic lenses of the
downward recognition lights by operating. them
for more than thirty seconds while on the
ground.

(¢) POSITION LIGHTS.—The position lights
are controlled by switches (figure 5-6) on the main
switch box.

(d) COCKPIT LIGHTS. (Figures 7-12 and 4-22).
—These lights are controlled by a rheostat (figure 5-11)
on the main switch box and by a switch on the lights
Ahemselves.

(e) FLUORESCENT INSTRUMENT LIGHTS.
—The fluorescent lights are mounted on the forward
side of the pilot’s control column and are turned ON
by a switch (figure 5-5) on the main switch box. Light
intensity is regulated by twisting the eands of the light-
ing unit.

(f) SPOTLIGHT. (Figure 4-1).—The spotlight
is normally on the left windshield support. An alternate
position (figure 4-29) is provided over the fuel tank
selector valves. The spotlight switch is located on the
light. The beam may be focused by sliding the screw
head forward and aft in its slot.

(4) INVERTER.—On P-38H airplanes the inverter
is turted on by the switch (figure 5-9) under the flap
control lever. It supplies alternating current to operate
the fluorescent lights and the remote indicating compass.
A warning light (figure 5-19) glows when the inverter
is not operating, indicating failure of the inverter and
consequent failure of the compass and fluorescent lights.

(a) On P-38], P-38L, and F-5B airplanes the in-
verter operates only the compass and is turned on by a
switch (labeled’ COMPASS) on the main switch box.
No warning light is installed.

f. PILOT COMFORT.

(1) The rudder pedals are adjusted by pushing
or pulling the small lever (figure 7-18) on the outboard
corner of each pedal and moving the pedals to suit. Care
must be taken to insure that both pedals are adjusted
equally.

(2) The seat is adjusted by lifting the small lever
(figure 17-1) on the right side of the seat and raising or
lowering the seat as required. After the lever is released,
check to make sure the seat is firmly locked in the new
position.

(3) Shoulder harness should be worn at all times.
It will be impossible to lean forward unless the harness
“lever (figure 13-7) on the left side of the pilot’s seat is
raised, The harness. lock will re-engage as. soon as an
upright position is resumed.

(4) PILOT'S RELIEF TUBE. (Figure 7-16.)

2. POWER PLANT.

a. ENGINES\.—P,-SSH, P-38], and F-SB airplanes are
powered by one V-1710-89 right-hand rotating engine
and ene V-1710-91 left-hand rotating engine. P-38L air-
planes are powered by one V-1710-111 right-hand rotat-
ing engine and one V-1710-113 left-hand rotating engine,
These are 12-cylinder V-type liquid-cooled Allison en-
gines. The engines drive three-bladed, constant-speed,
full-feathering Curtiss electric propellers,

b. FUEL, OIL, AND COOLANT SPECIFICATIONS. -

Fuel..... Specification AN-7-28, Grade 100/150
or $pecification AN-7-26, Grade 91.

oil. ..... Specification AN-VV-0-446, Grade 1120
(for cold weather operation, Grade
1100A).

Coolant. .Specification AN-E-2 (Ethylene Glycol—
Tahibited with NaMBT).

¢. FUEL SYSTEM. (See figures 10, 10A, and 11.)

A separate fuel system is provided for each éngine.
Fuel may also be cross-fed to the opposite engine during
single engine operation or when operating on the
droppable tanks.

The booster pump switches and the tank selector
valves are on the left beside the pilot’s seat. On air-
planes equipped with outer wing tanks, the outer wing
tank low level warning lights are in the forward left-
band corner of the cockpit. On unmodified airplanes the
engine priming pump is on the floor in front of the
seat. On modified airplanes”the priming-oil dilutirn
switch is on the main switch box.

Note

All ‘P-38L-5 airplanes and some P-38L-1 and
P-38] airplanes are equipped with a modified
fuel system. The new system may be readily
idendified by the two booster pump master
switches (figure 13A-4) and the two speed con-
trol switches (figure 13A-3). All airplanes
equipped with the old system will be referred
to as unmodified airplanes and airplanes
equipped with the new system will be referred
to as modified airplanes.



Aileron tab control.

Flap control lever.

Cockgit heat control.

Surface controls lock guide angle.
Radio OFF push button.
Indicator light dimming lever.
Frequency selector push buttons.
Selector lock lever,

Selector switch.

Surface controls lock (stowed).

. Recognition light keying switch.
. Cockpit light.

. Recognition light switches.

. Detrola receiver tuning knob.

. Detrola receiver volume control.
. Pilot’s relief tube.

. Rudder trim tab control.

. Rudder pedal adjustment lever.

CWERNAMBNI -

Figure 7 — Cockpit — Right-hand Side




Standby magnetic compass.

Suction gage.

Clock.

Gyro Horizon.

Manifold pressure gages (left and right).
Tachometers (left and right).

Engine gage right engine (oil temperature and pressure
and fuel pressure).

8. Coolant temperature gage.

9. Carburetor air temperature gage.
10. BC-608 contactor.

11. Generator switches.

12. Ammeters.

13. Compass correction cards.

14. Engine gage left engine (oil temperature and pressure
and fuel pressure).

15. Rate of climb indicator.

16. Bank and turn indicator.

17. Airspeed indicator.

18. Directional gyro.

19. Remote indicating compass.

20. Front (reserve) fuel tanks quantity gage.
21. Rear (main) fuel tanks quantity gage.
22. Hydraulic pressure gage.

23. Altimeter.

24. Landing gear warning light.

25. Landing gear warning light test button.
26. Spare bulb.

AR R

—.Qigure 8 — Typical Instrument Panel (P-38J-25 Panel Shown))——
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1. Control wheel switches (cannon and machine
gun trigger, bomb telease, etc.).

2 Dive recovery flap control switch.
3. Microphone switch.

4. Propeller feathering switch warning lights.
5. Aileron boost shut-off valve (late airplanes).

6. Gun sight light cheostat (late airplanes).

Figure 9 — Control Wheel

d. OIL SYSTEM. (See figure 19.)

(1) OIL DILUTION.—The oil dilution system is
controlled by two switches on the main switch box (fig-
ure 5-2).

(2) TEMPERATURE CONTROL.—Oil tempera-
ture controlds automatic when the switches (figure 5-17)
are set to automatic. In case of failure of the automatic
system, manual control over the oil cooler flaps may be
obtained by means of the same swirtches.

e. THROTTLE CONTROL.—The throttle is mechan-
ically connected to the supercharger regulator so that
control of the supercharger as a separate operation has
been eliminated. Early airplanes are equipped with turbo-
supercharger overspeed warning lights which flicker
when rated turbo speed is reached and glow steadily
when war emergency speed is reached. Late airplanes
are equipped with turbo-supercharger regulators incor-
porating two overspeed controls. The normal overspeed
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control regulates to 24,000 turbo rpm. The War Emer-
gency overspeed control regulates to 26,400 turbo rpm
and comes into operation whenever the throttles are ad-
vanced past the take-off stops. The overspeed warning
lights are deleted from these airplanes. These late air-
planes are also equipped with manifold pressure regu-
lators. With these two regulators, each manifold pressure
has a corresponding cockpit throttle position which is
fixed for all altitudes up to the critical altitude. (Critical
altitude is the altitude where the overspeed governor
takes control). Above critical altitude, the turbo rpm is
held constant at either 24,000 or 26,400, depending on
the throttle position, and the manifold pressure will
automatically drop approximately 115” Hg. for every
1000 feet above critical altitude.

Thus above critical altitude, if it is desired to reduce
the manifold. pressure, no reduction will be obtained
until the throttle is pulled back to the position which
would normally give the manifold pressure then being



allowed by the overspeed control. At manifold pressures
below that being allowed, the power plant is operat-
ing below its critical altitude and throttle operation is
normal, If it is desired to increase the manifold pressure,
no change will occur until the throttle is past the take-
off stop. At this point the War Emergency overspeed
control comes into operation and the supercharger speed
increases to 26,400 rpm with a corresponding rapid
increase in manifold pressure. This increase is approxi-
mately 5” Hg. and no intermediate settings can be made.

f- MIXTURE CONTROLS.—The mixture controls
(figure 4-6) have four positions, FULL RICH, (Wired
off in some planes) RICH, AUTO LEAN, and CUT-

OFF.
g. PROPELLER CONTROLS,

(1) PROPELLER CONTROL LEVERS.—
These levers (figure 4-4) select the desired engine rpm
for automatic constant speed propeller operation.

(2) PROPELLER SELECTOR SWITCHES (figure
4-5). These switches have four positions:

(a) AUTO CONSTANT SPEED. — The pro-
peller governors are in opera. »n and engine speed will
be maintained as set on the propeller levers.

(b) FIXED PITCH. — Propeller pitch is ‘ﬁxed,
engine speed depends upon power and airplane speed.

(¢) INC RPM.—Engine speed increases with
lower pitch,

(d) DEC RPM.—Engine speed decreases with
higher pitch.

(3) PROPELLER CIRCUIT BREAKERS.—These
circuit breakers open, and the propeller pitch changing
mechanism becomes inoperative, when the current re-
quired to operate the propel'ers becomes too high. When
the circuit breakers open, wie buttons (figure 4-9) pop
up, disclosing a red and white band on the buttons. The
circuit breakers may be reset by pushing the buttons
after allowing approximately 15 seconds for the switches
to cool. Only the black portion of the buttons is visible
when the circuic breakers are properly set.

(4) FEATHERING SWITCHES. (Figure 4-13.)—
These switches turn the propellers to their minimum
drag position.. Late airplanes are equipped with indi-
cator lights which glow over the proper feathering
switch when either a hard left or hard right rudder

control is applied to overcome the yaw caused by failure
of one engine at low air speed.

(5) WARNING LIGHTS. (Figure 4-7.) — Pro-
peller warning lights are installed on P-38H airplanes
only. They indicate when the propeller circuits are not
properly set for take-off and landing, that is, when the
circuit breakers are open, or the selector switches are not
set to AUTO CONSTANT SPEED. These lights, how-
ever, do not warn of an improperly set propeller con-
trol lever

(6) VERNIER KNOB. (Figure 4-18.)—The vernier
knob provides for fine adjustment of the right-hand
propeller pitch control when synchronizing the engines.

(7) FRICTION CONTROL. (Figure 4-19.)—The
friction control may be adjusted to prevent the throttles
and propeller controls from creeping out of their set
position.

b. CARBURETOR AIR TEMPERATURE
CONTROLS.

(1) P-38H airplanes are not provided with a con-
trol for the carburetor air temperature, as the intercool-
ers are located in the wings and there are no intercooler
flaps. On P-38], P-38L, and F-5B airplanes a core type
intercooler is located under each engine, and the inter-
cooler flap, controlling carburetor air temperature, is
operated by the switches (figure 5-12) on the face of the
main switch box.

i. CARBURETOR AIR FILTER CONTROL.

(1) This control is located behind the pilot’s seat’
on early airplanes. On late airplanes, this control is lo-
cated on the engine control stand (figure 4-8).

j- COOLANT TEMPERATURE CONTROLS.

(1) Coolant temperature is automatically regulated
between 101°C (214°F) (flaps closed) and 121°C
(250°F) (flaps open) with the coolant flap override
switches set to OFF.

(2) The override switches (figure 5-13) may be
operated to fully OPEN or fully CLOSE the flaps in
the event that the regulators fail to maintain the above
temperatures. It is not possible to set the coolant flaps
to any position except full OPEN or full CLOSE when
using the override switches. If hydraulic pressure fails
completely, the flaps will assume a faired (mid) position.
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Left-hand tank selector valve.

Right-hand tank selector valve.

Booster pump speed control switches.

Lol ol A

Booster pump master switches.

Figure 13A — Fuel System Controls (Modified Airplanes}
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Electric fuel pump.

. Surge tank (considered part of main tank). DRNC)

. Engine priming pump. @ Cf
Fuel pressure gaﬁe. i

Outlet from tank.

. Reserve tank (capacity 60 U.S. gal., 50 Imperiad gal.).

Carburetor.

Qil dilution valve.

Line to engine primer distributor,

Crossfeed valve.

Fuel filter.

Tank selector valve.

Main tank vent.

. Check valve.

. Main tank (capacity 93 U.S. gal., 77 Imperial gal.).

. Passages between main tank and surge tank.

. Reserve tank vent.

. Droppable tank (capacity 165 U.S. gal,, 137 Imperial gal.).

Or (300U.S. gal.,, 250 Imperial gal).

TO LH SYSTEM

e e
FNAVAPR S SOEN AV AW —

19. Engine driven fuel pump.
20. Oil dilution line (injects fuel into oil system).
21. Outer wing tank (capacity 59 U.S. gal., 45 Imperial gal.).

(Not shown in figure 10.)

Key to Figures 10 and 11

Spotlight (in alternate position).
Left window crank.

Window crank ratchet handle,
Electric fuel pump switches.
Outer wing tank switches.
Crossfeed switch.

Shoulder harness release.
Right-hand tank selector valve.
Left-hand tank selector valve.

Left-hand tank selector valve.
Right-hand tank selector valve.
Aucxiliary fuel pump switches.

Outer wing tank low level check button.

WERNAWM A PN -

B =

( Figure 12 — Fuel System Controls (Late Airplanes)) (Figure 13 — Fuel System Controls (Early Airplanes))
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Aileron Movement Comblo'od

Aileron.

Low pressure by-pass actuator.
Control cable.

Parallelogram linkage.
Control valve. .

Center pivot point,

By-pass valve.

. Pin in over-size hole,

“Feel” lever.

Aileron boost cylinder.
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Description of Aileron Boost Unit Operation:

In the peutral position, no force is applied to the con-
trol cables (figure 15-3) the pin is centered in the over-
sized hole (figure 15-8) and the control valve (figure
15-5) is closed.

As a force is applied to the control cable, the large
control wheel is rotated slightly, the pin is displaccd
from the center of the oversize hole, and the resultant
distortion of the parallelogram linkage (figure 15-;()
moves the control valve to one side. This displacement
of the control valve allows hydraulic fluid to flow to the
boost cylinder (figure 15-10) and assist the original

force in moving the aileron.

As the motion of the control wheel is stopped, hy-
draulic fluid continues to flow to the boost cylinder until
the pin is again centered in the hole and the control
valve is returned to the OFF position. In this position,
the application of force by the pilot continues to act
through the feel lever (figure 15-9) and prevents the
air loads on the aileron from displacing the pin from the

center of the hole.

In the event of failure of the hydraulic pressure, or
shutting off the aileron boost shut-off valve (£ ,ure 9-5)

in the cockpit, the low pressure by-pass actuator cylinder

_(figure 15-2) moves under spring tension and opens the

by-pass valye (figure 15-7). The opening of the by-pass
valve allows free flow of fluid from one side of the
boost cylinder to the other and prevents the occurrence
of a hydraulic lock condition.

With pressure in the boost system thus reduced to zero,
full manual operation of the ailerons is obtained when

the pin hits the side of the oversize hole (figure 15-8).

( Figure 15 — Aileron Boost Unit Dlagram)
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@R Gear Up Lines

== e=m e Flaps Down Lines

@ Gear Down Lines

- omm =mw Return to Main Tank '

Emergency Extension System

Flaps Up Line

P Tank Vent or Drain

. Figure 16 — Landing Ge;r and Flap Hydraulic System Diagram
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Seat adjustment release handle.

1.

2. Hand .pump handle.

3. Emergency extension by-pass valve.

(Early airplanes only.)

4. Source selector valve handle.

5. Radio jack (stowed position).

6. Emergency extension procedure placard.

7. Window ratchet.

8. Right-hand window crank.

9. Radio jack.

RAVrCuer
— i .

REGHT SIDE COCKPIT

Figure 17 —
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Automatic oil temperature regulator.
. Line to oil pressure gage.

. Oil tank (capacity 13 U.S. gal,, 11 Imperial gal.)

. Supercharger regulator. (RARLY AIRPLANES ONLY)

. Vents to atmosphere.
. Oil from engine.
. Oil cooling radiators.

. Oil to engine.

Main Oil Lines

- Line to Oil Pressure Gage
Breather Lines
Vent Lines

[ Supercharger Regulator
Oil Line

CF:‘gure 19 — Oil System Diagram )




Coolant From Engine
] 8

——>ll Vent to Atmosphere
- Coolant From Tank

P11l Breather Lines
BUIE Coolant to Engine

x¥ Temperature Regulator Lines
[ Hydraulic Lines

Coolant reservoir. (Pressurized on late airplanes.)
Vent to atmosphere.

Coolant outlet from erigine.

Coolant inlet to engine.

Automatic temperature regulator.

Coolant radiator exit flap hydraulic cylinder.
Coolant radiators.

NAav AN

QFigure 20 — Coolant System Diagram). L
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.50 caliber machine guns. 11. Bactery compartment door.

20 mm cannon.
Antenna mast.

Droppable fuel

12. Oxygen bottles.
13. Radio equipment.
tank. 14. Baggage compartment door.

Coolant tank. 15. Recognition radio.

Oil cooler radiators (P-38H). 16. Coolant radiators.

Oil tank. 17. Oxygen botte.

Carburetor air filter. 18. Turbo supercharger.

Carburetor air intercooler (P-38H). 19. Oil cooler radiators (P-38) and F-5B).
Airspeed pitot. 20. Carburetor air intercooler (P-38} and F-5B).

( Figure 21 — Airplane Contents Diagram




1. FLIGHT RESTRICTIONS.
4. MANEUVERS PROHIBITED.

* (1) Snap rolls and intentional spins.

(2) Continuous inverted flight.

(3) Airspeed or accelerations in excess of those
given on the DIVE LIMITS placard (figure 25) which
is posted in the cockpit of each airplane. Do not exceed
3.5 G’s negative acceleration.

CAUTION
Extreme care must be taken during acrobatic
maneuvers which require a downward recovery.
Acrobatics should not be attempted at altitudes
below 10,000 feet.

b. AIRSPEED LIMITATIONS.
Maximum Allowable

Condition Airspeed (Indicated)
Diving.................. See Placard (figure 25)

Section II paragraph 18
Landing gear extended................ 175 mph.
Flaps 100% extended................. 150 mph.
Flaps 50% extended.................. 250 mph,
Landing light extended............... . 140 mph.
300 Gal. droppable tanks installed. . ... .. 250 mph.

2. BEFORE ENTERING PILOT'S COMPARTMENT.

a. Check the loading of the airplane. Determine the
approximate take-off weight and the center of gravity
position.

WARNING

Dangerous instability exists when the center of
gravity is aft of 329 mac. (32% gear up cor-
responds to 28.5% gear down.) Under these
tail heavy conditions, full down elevator will
be required to prevent stalling the airplane if
the airspecd is allowed to drop below 90 mph
indicated with flaps down, power on, and land-
ing gear up.
Note

Tail heavy conditions may be relieved by low-
ering the landing gear.

b. Check that the cannon and machine guns have
been charged and that the radio transmitters have been
tuned to the proper frequencies.

. ¢. Access to the airplane is by means of the retractable
ladder on the rear of the fuselage (figure 22-5). Push
the up-lock release (figure 22-2) and raise the handle
(figure 22-4) to a vertical position. Force the handle
down until the ladder locks in the position shown. To

21



1. Flush type handhold.
2. Uplock release.

3. Downlock release,

4. Ladder lever,

5. Ladder.

Figure 22 — Access Ladder

retract the ladder, push the downlock release (figure
22-3) and pull the handle straight up until the ladder
stows in place, then swing the handle forward until
flush with the fusclage contour, and press firmly into
place. A flush, hinged handhold (figure 22-1) is built
into the left side of the fuselage.

(1) To open the top hatch, turn the two releases
(figure 23-3) on the top of the windshield and rotate
the hatch backward.

3. ON ENTERING PILOT'S COMPARTMENT.
a. CHECK FOR ALL FLIGHTS.
(1) Battery switch (figure 5-15) OFF if batcery

cart is used. ON if cart is not used.

(2) Cross-feed switch (figure 13-6) OFF. (Cross-
feed switch is replaced by a cross-feed position of the
tank selector valves on later airplanes.)

(3) Turn the tank selector valves to OUTER
WING ON (or outer wing tank switches ON).

22

(a) Check' operation of outer wing tank booster
pumps by checking the fuel pressure.

(b) Check the condition of the low level warning
light bulbs by pushing the test button on the side of the
warning light box, or (on modified airplanes) press the
bulbs into their sockets.

(4) Oxygen pressure (figure 4-34) 400 to 450
Ib/sq in.

(5) Bomb selector switches (figure 4-20) ON and
arming switch (figure 4-24) SAFE. (These positions
insure that tanks or bombs may be dropped quickly in
the event of engine failure at taxe-off.

(6) Throttles (figure 4-2) 1/10 OPEN. (34 inch.)

(7) Propeller control (figure 4-4) INC RPM.
(Full forward.)

(8) Propeller selector switches (figure 4-5) AUTO
CONSTANT SPEED.

(9) Propeller circuit breakers (figure 4-9) ON.

(10) Propeller feathering switches (figure 4-13)
NORMAL.

(11) Mixture (figure 4-6) IDLE CUTOFF.

(12) Oil cooler flap switches (figure 5-17) AUTO-
MATIC.

(13) Generator switch (figure 5-16 or 8-11) ON.

Hatch locking arm (locked position).

Hatch release button.
External hatch release levers
Hatch release handle.
Gunsight (late airplanes).

Hatch release button.

NV AN~

Hatch locking arm (released position).

Figure 23 — Hatch Controls



(14) Coolant flap override switches. (figure 5-13)
OFF.

(15) Intercooler flaps (figure 5-12) OPEN . (If
installed.)

(16) Gun-sight light (figure 5-10) operating anc
seat adjusted so that the sight reflection is easily visible.

(17) Inverter switch (figure 5-9) (or compass
switch on main switch box) ON.

(18) Contactor heater ON if contactor is to be
used during the flight.

(19) Armament switch (on control column) OFF.

(20) Fuel quantity (figure 8-20 and 21) adequate.
Check the fuel level in outer wing tarks by pressing the
low level test button (figure 12-4), or, (on modified air-
planes) by operating the low level test switch on the side
of the warning light box.

(21) Turbo-supercharger warning lights function-
ing (if installed).

(22) Carburetor air filters (figure 4-8) AS RE-
QUIRED.

Note
The use of carburetor air filters reduces the
critical altitude and range of the airplane and
should be avoided in clear air.

(23) Clock and altimeter set.

b. SPECIAL CHECK FOR NIGHT FLYING.—Test

by operating.

(1) Landing lights (figure 5-7). (Not more than
5 seconds for test.)

(2) Recognition lights {figure 7-13). (Not more
than 10 seconds for test.)

(3) Cockpit lights (figure 5-11).

(4) Fluorescent lights (figure 5-5).

(5) Position lights (figure 5-6).

(6) Spot light (figure 4-1).

4. FUEL SYSTEM MANAGEMENT.

a. GENERAL.—On unmodified airplanes fuel is sup-
plied to each engine by an engine driven fuel pump and
one master booster pump which draws fuel from either
the main, reserve, or droppable tank depending on the
setting of the selector valve. (An additional booster
pump for the outer wing tank is irstalled on airplanes
equipped with these tanks.)

On modified airplanes fuel is supplied to each
engine by an engine driven fuel pump and an individual

booster pump for each tank. The droppable tanks on
modified airplanes are also pressurized to 5 1b/sq in.

On all airplanes equipped with outer wing tanks,
two low level warning lights are installed on the for-
ward left-hand side of the cockpit. These lights auto-
matically come on when fuel for approximately 5 or 6
minutes of engine operation remains in the tank.

b. NORMAL USE.

(1) Warm up, take off and fly for the first 15 min-
utes on RESERVE tanks. This is to provide space in the
reserve tanks for the vapor return from the carburetors.
Switch both engines to the left droppable tank until
almost dry, then shift to right droppable tank until
almost dry. Determine hourly fuel consumption from
the charts in Appendix II. Fuel gages are not installed
in the droppable tanks. Do not drop external tanks un-
less necessary for increased range or for combat, Use up
the fuel in the outer wing tanks (if installed); then use
main tanks, and switch back to RESERVE for the re-
mainder of the flight.

WARNING

Always check the fuel level in the tank before
trying to operate the engine from that tank. To
check the fuel level in the outer wing tanks,
press the low level test button (figure 12-4), or,
(on modified airplanes), operate the low level
test switch on the side of the warning light box.
It is not possible to check the fuel level in the
droppable tanks.

OUT OF PETROL ?

- (2) On unmodified airplanes the booster’ pumps
(figures 12-3, or 13-4) should be operated during take-
off and landing to prevent engine failure which may
result from engine-driven fuel pump failure. The booster
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pumps should also be operated during flight whenever
necessary to maintain the required 16 to 18 Ib/sq in. fuel
pressure.

On modified airplanes the booster pump master
switches (figure 13A-4) should be on at all times. The
speed control switch should be in the EMERGENCY
position during take-off and landing to prevent engine
failure which may result from engine-driven fuel pump
failure. The booster pumps should also be operated on
EMERGENCY whenever necessary during flight to
maintain the desired fuel pressure of 16 to 18 lb/sq in.
The speed control switches have no effect on the drop-
pable tank booster pumps. On modified airplanes the
booster pump switches merely suppl& power to the
booster pumps. The proper pump is turned on by con-
tacts on the tank selector valve.

Note

Never exceed 250 mph indicated with 300
gallon droppable tanks installed.

(3) To release droppable fuel tanks:
(a) Raise flaps and landing gear.

(b) Turn tank selector valves (figures 13-8 and
13-9) to MAIN, RESERVE, or OUTER WING.

(¢) Move arming switch (figure 4-24) to ARM
or SAFE.

(d) Turn selector switches (figure 4-20) ON
for tank(s) to be dropped.

(e) Press the release button (figure 4-27) when
flying at an angle not greater than 30° from the
horizontal.

Note
An emergency droppable tank or bomb release
control is installed in late airplanes. It is located
either behind and to the left of the seat or di-
rectly in front of the pilot’s seat.

(f) Full fuel tanks may be dropped without
danger at airspeeds up to 400 mph. Empty 150 gallon
tanks should be dropped only while flying at an airspeed
of 160 mph or less. On late airplanes, droppable tanks
are equipped with displacement struts which increase
the safe dropping speed to 350 mph.

WARNING

EMPTY 300 GALLON TANKS ARE TO BE
DROPPED ONLY IN AN EMERGENCY as
the tanks may hit the airplane when released.
To drop the tanks, it is necessary to slow the
airplane down to 120 mph with landing gear
and flaps up to avoid serious damage.

24

b. LONG RANGE FERRY FLIGHT.

(1) Whenever flying with droppable tanks, it is
advisable to operate both engines from the LEFT drop-
pable tank until empty and then operate both engines
from the RIGHT droppable tank. This procedure empties
the left tank in the minimum time and, if necessary, it
can be released sooner’ than by operating each engine
from its own individual tank.

¢. CROSS FEED OPERATION.

(1) On early airplanes the left and right fuel sys-
tems are connected by an electrically operated “cross-
feed” valve which makes it possible to operate either
engine from any tank, except the outer wing tank. Late
airplanes have a crossfeed position on the tank selector
valves. When prolonged single engine flight makes it
necessary to use fuel from the dead engine side, or when
operating both engines from one droppable tank, operate
the fuel system as follows:

(a) Airplanes with four-way fuel tank selector
valves.
I. Turn tank selector valve to the tdnk to
supply fuel.

" 2. Tun crossfeed switch (figure 13-6) to
CROSSFEED.

3. Turn other tank selector valve OFF,

(b) Airplanes with five-way fuel tank selector
valves.
1. Turn tank selector valve to the tank to
supply fuel.

2. Turn other tank selector valve to CROSS-
SUCTION.

Note
It is not possible to cross-feed fuel from the
outer wing tanks.

CAUTION
Do not attempt to use the booster pumps on
modified airplanes during cross-feed operation
if there is a leak in the fuel lines to the dead
engine. The booster pumps will pressurize the
fuel lines, forcing fuel out through the leak.

5. STARTING ENGINES.

Note

Engine fire extinguishers are NOT installed in
this airplane. Strict adherence to the following
instructions as to mixture control positions will
reduce the possibility of fire. If fire does occur,
shut off mixture control, tank selector valve,
electric fuel pump, and ignition to the affected
engine.



a. With ignition OFF and mixture controls at IDLE
CUT OFF, turn the engines over by hand two or three
revolutions if they have been idle for more than three

hours. .
b. On unmodified airplanes check the operation of

the fuel booster pumps (figure 12-3 or 13-4). The fuel
pressure with the engines not operating should be 15 to
16 Ib/sq in. On modified airplanes check the operation
of the fuel booster pumps (figure 14A-3 and 4) on each
tank. The fuel pressures with the engines not operating
should be as follows:

(1) With the speed control switches on NORMAL
—8 to 10 lb/sq in. on any tank except the droppable
tanks.

(2) With'the speed control switches on EMERG-
ENCY—16 to 18 1b/sq in. on any tank except the drop-
pabie tanks.

(3) Droppable tank fuel pressure—15 to 16
Ib/sq in.

¢. Turn the booster pumps on unmodified airplanes
OFF after above test. On modified airplanes, leave
booster pumps ON and return the speed control switches
to NORMAL.

d. Return the tank selector valves to RES. ON and
prime the left engine. On unmodified airplanes, push the
primer handle down, wrn 90° to unlock, and prime two
to four strokes. On modified airplanes, hold the priming-
oil dilution switch (figure 5-2) in the aft position two to
four seconds.

Note
Priming time will be shortened if the booster
pumps are on EMERGENCY.

e. Turn ignition master switch (figure 5-1) ON.
f- Turn left ignition switch (figure 5-18) to BOTH.

g. Hold the starter switch (figure 5-3) to LH (left-
band) until the inertia starter has reached maximum rpm.

b. Push the engage switch (figure 5-4) to LH, still
holding starter switch to LH, and prime as required.

i. As soon as the engine definitely fires, place the
mixture control (figure 4-6) to AUTO RICH.

Note
It may be necessary to operate the electric fuel
pumps for a short while if the engine driven
pumps do not build up pressure immediately.

CAUTION
Due to the fire hazard, electric fuel pumps
must not be operated unless the mixture control
lis in the CUTOFF position or unless the engine
is running.

j. Return the mixture control to IDLE CUTOFF if
the engine does not continue to run,

k. Stop the engine if oil pressure does not registee
within 30 seconds.

l. Start the right-hand engine by repeating the pre-
ceding paragraphs 5f through j.
m. Lock the primer pump DOWN,

n. Turn battery switch (figure 5-15) ON before dis-
connecting the battery cart.

Note
If battery power is not sufficient for starting,
use the inertia starter handcrank or an external
energizer. The handcrank is stowed in left main
landing gear wheel-well.

6. ENGINE WARM-UP AND
ACCESSORY CHECK.

a. Keep the RPM under 1400 until the oil tempera-
ture reaches 40°C (105°F) or shows a definite increase
of 10°C (18°F) and the oil pressure is steady below 75
Ib/sq in.

b. While the engines are warming up, test the com-
munication equipment with the control tower, or with
another airplane.

7. EMERGENCY TAKE-OFF.

4. When necessary, take-off may be made without the
normal engine and accessories ground tests provided that
the oil pressure is steady below 85 lb/sq in. and that the
oil temperature has shown a definite increase of at least
10°C (18°F) since starting. If necessary, use the oil
dilution system to reduce the oil pressure.

b. Over-dilution is likely to result from diluting the
oil in a cold engine. If dilution is necessary during
warm-up, oil pressure should be carefully watched dur-
ing the remainder of warm-up and during take-off to
insure that over-dilution has not occurred.

8. ENGINE AND ACCESSORIES OPERATION
GROUND TEST.

a. Extend and retract the flaps (figure 7-2) to check
24A



the operation of the hydraulic system. When both en-
gines are operating at 1400 RPM, fifteen to twenty
seconds is the normal extension time; twenty-five sec-
onds is the normal extension time if only one engine is
operating at 1400 RPM.

b. Check for normal fuel pressure (figures 8-7 and
8-14) 16 to 18 lb/sq in. with electric fuel pumps OFF.
Check for idling pressure of 9 lb/sq in.

¢. Increase RPM 1o 2300.

(1) Check propeller control levers (figure 4-4)
DEC RPM then INC RPM (full forward).

(2) Check propeller selector switches (figure 4-5)
DEC RPM then INC RPM, then return to AUTO CON-
STANT SPEED. Be sure that propeller warning lights
(on P-38H only) glow when selector switches are out
of AUTO CONSTANT SPEED.

(3) Check magnetos. Maximum normal drop, 100
RPM after shifting from both to either left or right
magneto. Engine must run smoothly on either magneto.

(4) With the generator switch (two on later air-
planes) ON, check the voltmeter (figure 5-8) for ap-
proximately 28 volts and the ammeter (two on later
airplanes) (figure 8-12) for charge.

(5) Move intercooler flap controls to OPEN (if
installed) and check operation of turbo-superchargers
by opening throttles individually to take-off power (see
specific engine Flight Chart in Section III).

CAUTION
Do not operate engines at take-off power for
more than two or three seconds while on the
ground.

d. Type A-4 Automatic Pilot (F-5B only).
(1) Check vacuum (figure 8-2) 4” to 5” Hg.

(2) Check automatic-pilot oil pressure (figure
33-10) 125 Ib/sq in.

(3) Check the artificial horizon unit uncaged (fig-
ure 24-5).

(4) Match the directional gyro cards on the direc-
tional gyro (figure 24-G).

(5) Turn the automatic-pilot control valve (figure
24-10) ON.

(6) Turn the course setting knob (figure 24-4), the
elevator trim knob (figure 24-9), and the aileron trim
knob (figure 24-7) to check operation of the units.
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(7) TURN AUTOMATIC PILOT CONTROL
VALVE OFF BEFORE TAKE-OFF.

9. TAXIING INSTRUCTIONS.

The airplane taxis easily and forward visibility is
good. Use differential throttle control for turning to
save the brakes. There is no danger of nose over or
ground loop should it become necessary to turn sharply
or to apply full brakes.

- L
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WATCH WHERE YOU'RE GOING WHEN TAXIING //
10. TAKE-OFF.

Y
ll'!' Jw/f//'
w M s

a. Check the following:

(1) Top hatch—LOCKED IN PLACE. Side win-
dows—cranked (figure 13-2) CLOSED. Side window
ratchets (figure 13-3)—ON.

Note
Open side windows will cause buffeting of the
tail section.

(2) Propeller levers (figure 4-4) INC RPM (full
forward).

(3) Propeller selector switches (figure 4-5) AUTO
CONSTANT SPEED.

(4) Mixture (figure 4-6)—AUTO RICH.

(5) Tank selector valves (figures 13-8 and 13-9)
RESERVE ON.

(6) Dive flaps (figure 9-2)—UP. (P-38L and late
P-38] airplanes.)

(7) Wing flaps UP. Wing flap lever (figure 7-2)
CLOSED. Up to 15 flaps may be used for short take-off
run.)

(8) Flight controls free and proper movement.



Note
Look at surfaces for this check-to see that they
move in the right direction.

(9) Aileron boost shut-off valve (figure 9-5) ON.
Aileron boost should be on at all times. Turn off only
in case of emergency.

WARNING

Neveér turn the aileron boost shut-off valve from
OFF to ON during flight.

Note
A slight “nibbling” at the control wheel may
be noticed on take-off. This is because retraction
of the landing gear may reduce the hydraulic
system pressure below 200 1b/sq in. If the sys-
tem pressure falls below this value, the aileron
boost will become inoperative. As the pump
increases the pressure, the “nibbling” may be
noticed when the boost again becomes effective.

(10) Generator switch(es) (figure 5-16 or 8-i1)
ON.

(11) Intercooler flaps (figure 5-12) OPEN if in-
stalled).

(12) Droppable tanks or bombs prepared for im-
mediate dropping by turning bomb selector switches
(figure 4-20) ON and arming switch (figure 4-24) to
SAFE.

(13) Fuel booster pumps (figures 12-3, 13-4, or
13A-3) ON. Booster pump speed control switches (fig-
ure 13A-4) EMERGENCY. (Speed control switches are
on modified airplanes only.) '

(14) Rudder, elevator tab 3° back and aileron tabs
ZERO.

(15) Taxi a few feet straight down the runway so
that the nose wheel will be in line when take-off power
is applied. Maximum performance take-offs require
holding the airplane with brakes at the end of the run-
way until engine power reaches the desired setting.
Because of the tricycle landing gear, there is no tendency
for the airplane to take-off by itself, and no feeling of
lightness as take-off speed is reached. Start to ease the
control column back at about 70 mph, then at 90 or 100
lift the airplane into the air.

(16) Hold brakes, open throttles to 46” Hg. 3000
RPM. ,

(17) Release brakes and keep manifold pressure
below 54” Hg.

CAUTION
Be prepared to reduce power immediately to
prevent uncontrollable yaw and roll in case of
failure of one engine during take-off.

(18) Retract landing gear as soon as practical after
leaving the ground.

Note
Retract the landing gear immediately after the
airplane is off the ground so that the flight
may be safely continued in the event of one-
engine failure after take-off.

(19) Reduce manifold pressure to 43” Hg. at 2600
rpm after clearing all obstacles.

11. ENGINE FAILURE DURING TAKE-OFF.

a. If one engine fails before the airplane leaves the
ground, close both throttles immediately and apply full
brakes. If it is going to be impossible to stop on the
runway, retract the landing gear by turning the landing
gear control release knob and raising the landing gear
lever.

b. If one engine fails after the airplane leaves the
ground, but before the safe single-engine airspeed (120
mph) has been reached, close both throttles and LAND
STRAIGHT AHEAD. Retract the landing gear if it is
not possible to land on the runway.

¢. If one engine fails after reaching the safe airspeed
of 120 mph and after the landing gear has started up:

(1) Reduce power enough to regain control, then
apply power gradually. Hold enough rudder to prevent
the airplane from skidding and hold the wings level.

(2) Release droppable tanks or bombs over an un-
populated area.

(3) Trim rudder tabs.

(4) Set the mixture on the dead engine to IDLE
CUT-OFF.

Note
Do not apply so much power that the airplane
cannot be held straight with the rudder. A
manifold pressure of 45” Hg. at 3000 RPM
should be enough to accelerate the airplane to
a good single engine climbing airspeed of 165
mph,

(5) Feather the dead engine’s propeller.
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(6) Turn OFF electric fuel pump of dead engine.

(7) Circle the field and land, do not make turns
into the dead engine unless trim and speed have been
establish.

12. CLIMB.
a. Mixture (figure 4-6) AUTO RICH.
b. Intercooler flaps (figure 5-12) OPEN (if installed).

¢. Refer to the Take-off, Climb and Landing Chart in
Appendix II for the best climbing speeds at different
weights, powers and altitudes. The average best-climb-
ing-speed at sea level is 160 mph.

d. On P-38H airplanes, carburetor air temperature is
critical in a high power climb between 15,000 and 25,000
feet. Above 25,000 feet turbo-supercharger overspeed is
critical, Excessive temperatures will cause detonation
and very rough engine operation resulting in loss of
power and probable engine damage.

(1) On P-38], P-38L, and F-5B airplanes with in-
tercooler flaps OPEN, the manifold pressure is limited
by the rating of the engine up to 25,000 feet. Above
25,000 feet, turbo-supercharger overspeed is again crit-
ical.

e. The following maximum manifold pressures are to
be used for “War Emergency” only. Never exceed 60
inches Hg. In a climb above 25,000 feet these limits in-
dicate the approximate values at which the turbo-super-
charger warning lights should glow. In level flight it
should be possiblé to obtain the manifold pressure shown
below at slightly higher altitudes.

P-38], P-38L

Altitude P-38H and F-5B

Feet B-13 turbo B-33 turbo B-33 turbo
upto 7,000 60 60 60
20,000 55 55 60
25,000 45 52 60
30,000 35 49 53
35,000 30 44 45
40,000 20 36 37

Early P-38H airplanes are equipped with type B-13
turbo-superchargers. Later P-38H airplanes and P-38],
P-38L, and F-5B airplanes are equipped with type B-33
turbo-superchargers.

f- Refer to the Specific Engine Flight Chart in Section
III for power time limitations.
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g. Refer to the Take-off, Climb and Landing Chart in
Appendix II for rate of climb. Note correction to be
made during hot weather.

13. GENERAL FLYING CHARACTERISTICS.

a. Due to the counter-rotating propcllers, there is no
noticeable torque effect in any two engine flying with
this airplane. Rudder and aileron trim tab settings do
not require adjustment as a result of changes in airspeed
and power.

b. TO INCREASE POWER IN FLIGHT.

(1) Move mixture controls (figure 4-6) to AUTO
RICH if maximum cruising power is to be exceeded (see
Specific Engine Flight Chart in Section III).

(2) Move propeller controls (figure 4-4) to the
new RPM.

(3) Move throttles (figure 4-2) to the new mani-
fold pressure.

¢. TO DECREASE POWER IN FLIGHT.

(1) Move throttles (figure 4-2) to the new mani-
fold pressure.

(2) Move propeller controls (figure 4-4) to the
new RPM.

(3) Re-adjust the throttles.

(4) Move mixture controls (figure 4-6) to AUTO
LEAN if permissible.

d. The turbo-superchargers are controlled by the same
levers which operate the throttles. On P-38H, F-5B, and
early P-38] airplanes supercharger overspeed is indicated
by warning lights. Rated turbo-supercharger speed is
24,000 RPM and overspeed is 26,400 RPM allowable
for 5 minutes. The warning lights start to flicker at
25,600 turbo-supercharger RPM and burn continuously
at 26,400 RPM. Operation within the flickering range
is permissible only during *“War Emergencies” and the
throttles must be retarded when the flicker changes to
continuous burning. P-38L and late P-38] airplanes are
equipped with supercharger regulators incorporating an
overspeed control and on these airplanes overspeed
warning lights are not installed.

e. On P-38], P-38L, and F-5B airplanes the intercooler
flaps should be open for take-off and climbs and nearly
closed at all other times. Carburetor air temperature
should not be allowed to exceed 45°C (113°F). P-38H
airplanes are not equipped with intercooler flaps.



f- Flight operations should be planned from the
Flight Operations Instructions Charts in Appendix IL
When using these charts, make sure that the chart being
used is applicable to the airplane. Charts are clearly
marked to indicate the airplane model, the weight, and
the external load items carried. If the weight or external
load is to be changed during the flight, be sure to use
the proper charts.

g The airplane is stable at all normal speeds. The
airplane becomes slightly nose-heavy when the flaps and
landing gear are extended. Release of droppable fuel
tanks causes no noticeable change. Two-engine cruising
below 170 mph indicated airspeed is not recommended
because the airplane requires more attention and range
is not increased.

14. AUTOMATIC PILOT OPERATING
INSTRUCTIONS. (F-5B Only)

a. Trim the airplane for “hands off” flight.

b. Set the directionmal gyro (lower) card to agree with
“the compass and rotate the course setting knob until the
upper and lower cards coincide.

l ¢, Check the directional gyro. (Uncaged)

d. Turn the automatic pilot elevator and aileron trim
knobs to zero.

e. Turn the automatic pilot control valve ON.

f. Adjust the course setting knob and the trim knobs
to hold the airplane in straight and-level flight.

g Adjust the speed valves (figure 24-2) to obtain the
proper rate of control.

b, Disengage automatic pilot every 15 minutes in
flight to reset the directional gyro with the compass and
retrim the airplane for “hands off” flight.

i. Make small directional changes (flat turns) by turn-
ing the course setting knobs slowly to the new heading.

f. Make faster turns by setting the airplane in a bank
with aileron trim knob, caging the directional gyro, and
rotating the course setting knob until the ball bank in-
dicator is centered.

CAUTION
The operating limits are 55° in a climb or dive
and 90° in a bank. Both gyros should be caged
during any maneuvers which might exceed
these limits.

15. STALLS.

a. With power OFF, the airplane stalls at the fol-
lowing indicated airspeeds at the gross weight noted:

15,00016. 17,00015. 19,00015.

Flaps and landing

gear UP 94 mph 100 mph 105 mph
Flaps and landing

gear DOWN 69 mph 74 mph 78 mph

- b. As stalling speed is approached, the center section
stalls first with noticeable shaking of the airplane, how-
ever, the ailerons remain effective.

¢. In either “power-on” or “power-off” stalls with
flaps and landing gear up, the airplane “mushes” straight
forward in a well-controlled stall. With flaps and land-
ing gear down, there appears to be a slight tendency for
one wing to drop. There is, however, no tendency to
spin. Under these conditions, the nose drops slightly
and, as the speed increases, the wing will come up.

16. SPINS.

a. Deliberate spinning is prohibited because the spin
tends to flatten out after two or three turns. When this
occurs, the control column is forced back and engine
power must be used to help get the control column for-
ward. Before flattening out, normal recovery may be
made without power. Recovery is made by applying full
opposite rudder and easing the control column forward.

17. ACROBATICS.

CAUTION _
Cage all gyro instruments before engaging in
acrobatics.

a. Although such maneuvers as loops, Immelmanns,
and rolls are permitted with this airplane, the pilot is
cautioned to exercise extreme «care in acrobatic maneu-
vers which require a downward recovery as the loss of
altitude in downward recovery is very rapid. In general,
acrobatics should not be attempted at altitudes below
10,000 feet until the pilot becomes familiar with the
speed at which the airplane can gain and lose altitude.

18. DIVING.

CAUTION

Manifold pressute must be kept at or above
20 inches Hg. during extended shallow dives
in order to prevent possible malfunctioning or
misfiring of engines when throttles are opened
after the pullout from the dive. In steep dives
with dive recovery flaps extended the throttles
may be closed completely without danger.
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Rate control (ground adjustment only).
Speed valves—(3).

Course setting knob indicator.

Course setting knob.

w1

Artificial horizon caging knob.

6. Directional gyro caging knob.
7. Aileron trim knob.
8. Miniature airplane control.
9. Elevator trim knob.
10.  Automatic pilot control valve.

Figure 24 — Automatic Pilot Confrols

a. The diving speed is restricted as indicated on the
placard (figure 25)—a copy of which is posted in the
cockpit of each airplane. As the airplane approaches the
critical speed, it becomes rapidly nose heavy and starts
to buffet as if it were about to stall. If this condition is
allowed to develop, the nose heavy condition will become
more pronounced, and it will be very difficult to pull out.

b. The speed at which the above condition occurs
depends upon the altitude and the acceleration (or G's)
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which is being applied in a pullout. Figure 25 shows the
placard consisting of three curves of indicated airspeed
plotted against acceleration and indicates the safe range
at the altitudes shown on each curve.

¢. For example: If a straight dive is made in excess of
360 mph (indicated) at 20,000 feet, the airplane will
become nose heavy and start to buffer. Or if a pullout
of over 4.5 G's is made at 300 mph at 20,000 feet, the
same condition will be evident.
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Figure 25 — Dive Placord ’

d. When the above conditions are noticed, the fol-
lowing action should be taken immediately.

(1) In accelerated maneuvers (dive pullouts or steep
turns) buffeting may be stopped by reducing the acceler-
ation.

(2) In steady dives at high speed, buffeting may
be stopped by reducing the airplane speed and pulling
out using minimum acceleration. Use the elevator tab
(figure 4-35) if necessary to assist recovery.

WARNING

Elevator tab must be used with care in order
to prevent an extreme tail heavy condition
after buffeting stops.
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Figure 25A — Dive Placard

e. A new placard (figure 25A) will be installed in
late airplanes and may be made retroactive to airplanes
already in service. This new placard indicates the safe
speed range at any altitude for one G flight. As the air-
plane approaches this critical one G condition, its ability
to pull out is gradually reduced and at the critical speed,
buffeting and nose heaviness will occur.

f. DIVERECOVERY FLAPS.—P-38L and Later P38]
airplanes are provided with dive recovery flaps to im-
prove the dive recovery characteristics of the airplane,
As described above, the airplane without these flaps be-
comes very nose heavy and starts to buffet above placard
dive speeds. This condition is caused by a high speed
stall and a consequent decrease in lift in the wing pro-
ducing the nose heavy condition. The dive recovery flaps
which are installed under the wings between the booms
and the ailerons, restore the lift to this portion of the
wing and thus cause the uncontrollable nose heaviness
to occur at a higher speed. The flaps also add some drag
to the airplane, which in conjunction with the higher
allowable dive speed, permits safe dives at a much steeper
diving angle. The dive recovery flaps should be extended
before starting the dive or immediately after the dive
has started before a buffeting speed has been reached. If
the airplane is buffeting before the dive recovery flaps
are extended, the buffeting will momentarily increase
and then diminish. With these flaps extended, the nose
heaviness is definitely reduced but the diving speed
should never be allowed to exceed the placard by more
than 15 or 20 mph. With the dive recovery flaps extended
before entering the dive, angles of dive up to 45° may
be safely accomplished. Without dive recovery flaps ex-
tended, the maximum angle for extended dives is 15°.
Diving characteristics are better with power off than
with power on.

WARNING

Although the dive recovery flaps greatly im-
prove the diving characteristics of the.airplane,
dangerous buffeting and nose heaviness will
still be encountered at diving angles above 45°
if the diving speed is allowed to exceed the
placard limits by more than 15 to 20 mph.

19. NIGHT FLYING.

a. Very little light need be used for normal cruising
flight as all instrument dials are coated with phosphores-
cent paint. Fluorescent lights (figure 5-5) should be
dimmed down until the instruments are barely visible,
This will enable the eyes to become accustomed to the
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‘darkness. The instrument glare shield should be installed
for all night flying.

b. When more light is needed, cockpit lights (figure
5-11) may be turned on, or the spotlight (figure 4-1)
may be focused on any point where local light is desired
and adjusted to the required brilliancy.

¢. Position lights are turned on by a switch (figure
5-6) on the main switch box.

d. Landing lights (figure 5-7) may be used for take-off
and landing. They should not, however, be extended. at
any time when the airspeed is greater than 140 mph.

e. Recognition lights may be used as required.

20. APPROACH AND LANDING.

a. GENERAL.—The landing technique is similar to
that of airplanes with conventional tricycle landing gear
and the landing attitude is about the same; i.e., main
wheels first, tail slightly down.

Note
Extreme tail-low landings, possible only with
flaps UP, may cause the fins to strike the run-
way.
(1) With the landing gear DOWN and flaps at
MANEUVER, start the approach at 120 mph indicated
air speed. When the approach is assured, put the flaps all

the way down, come over the fence at 110 mph, flare off
to about 80 mph and wait for contact.

(2) If, for some reason, the flaps cannot be low-
ered, land a little faster and allow for more flare-off and
a flatter gliding angle.

b. NORMAL LANDING.

(1) Tank selector valves (figures 13-8 and 13-9) to
MAIN or RESERVE, whichever contains the most fuel.

S
IF HE’DA LANDED AT 85, INSTEAD OF 120 ...
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(2) Mixture controls (figure 4-6) AUTO RICH.

(3) Propeller levers (figure 4-4) to about 2600
rpm position.

{4) Electric fuel pumps (figure 13-4) ON.

(5) Landing gear (figure 4-32) DOWN (not over
175 mph).

(6) Pump the brake pedals a few times to insure
that brakes are working.

(7) Wing flaps (figure 7-2) DOWN (not over 150
mph).
Note
Lifc the flap lever trigger through the quadrang
notch to place lever to DOWN.

(8) Intercooler flaps (figure 5-12) OPEN unless
operatiflg in extreme low temperatures. (If installed.)

(9) Flaps UP before taxiing.
¢. CROSS WIND LANDING.

(1) Same as the normal landing, The tricycle land-
ing gear reduces danger of groundlooping from landing
in a reasonably strong cross wind. If the .drift seems
excessive, the up-wind wing may be lowered until just
before contact. '

d. SINGLE ENGINE APPROACH AND
LANDING.

CAUTION

Concentrate sharply on your approach—because
once you have fully extended the flaps, and the
landing gear or descended below five hundred
feet, you cannot again circle the field and you
must make a landing. If, however, the flaps are
not fully extended and your elevation is still
five hundred feet or more, and you want to go
around again, proceed as follows before begin-
ning to circle:

Apply as much power as can be held, at
the same time retracting the landing gear,
Accelerate to at least 160 mph, and
Raise the flaps (unless they are already
fully raised).

Do not make turns into the dead engine
unless trim and speed have been establish.
It is recommended that the inexperienced
pilot practice single engine landing by com-
pletely closing one throttle and setting the
corresponding propeller lever to the “DE-
CREASE RPM” (full rear) position. With
this procedure the throttle enginé will present
nearly the same drag as a feathered propeller
and if necessary both throttles may be opened
to go around. Don’t forget to push the propeiler
levers forward if it is necessary to go around.



(1) ‘Secure-'radio clearance for emergency landing.

(2) Turn aileron control booster OFF to conserve
hydraulic power for landing gear anfi flap operation. .

(3) Start approach allowing 1000 feet above fiela
for each two miles away.

(4) Extend landing gear at 160 mph.

"Note

Alléw more time for landing gear and flap ex-
tension when only one engine is operating.

(5) Extend flaps to MANEUVER position at 140
mph,

(6) Reduce power carefully as needed. .

(7) Neutralize rudder tab.

(8) Continue approach at not less than 120 mph.

(9) Do not extend full flaps until certain the air-
plane will make the field.
10) FURTHER INFORMATION.

(a) At rated power, 44” Hg, 2600 rpm, the air-
plane will barely hold altiude with landing gear ex-
tended and flaps UP.

(5) With landing gear extended the airplane will
not hold altitude at any flap extension.

(¢) Things to avoid:

1. Extension of landing gear or flaps except
when necessary for landing.

2. Accelerating throttle rapidly from reduced
power to full power.

3. Low flat approaches with landing gear and
flaps fully extended attempting to drag the airplane into
the field with power. The technique should be developed
to be always reducing power on the approach and avoid
being forced to apply excessive power at low airspeeds.

e. TAKE-OFF IF LANDING IS NOT COMPLETED.

(1) Open throttles to take-off stop and after pro-
peller rpm has stabilized, push propeller control forward
to take-off position.

(2) Retract landing gear.

CAUTION

Pull the airplane up 1n a climmw sufficient to
stay below 150 mph indicated airspeed until
the flaps are retracted.

(3) Retract flaps and proceed in normal take-off
technique.

21. STOPPING ENGINES.

a. If a cold weather start is anticipated, the oil system
should be diluted before stopping the engines. Idle the
engines until oil temperature is below 70°C (158°F),

adjust the throttles to approximately 1000 rpm, hold the
oil dilution switches (figure 5-2) ON for the required
time as shown in chart below, pull the mixture controls
(figure 4-6) to IDLE CUT-OFF, and release the oil dilu-
tion switches after the enginkes stop turning.

0il Dilution Time in Minutes

Oﬁm’de Air Temperatures Dilution Minutes

4° to -12°C ( 40° to 10°F) 3
-12° to -29°C ( 10° to -20°F) 5
-29° to -46°C (-20° to -50°F) 8

b. If the oil temperature is above 40°C (104°F) upon
completion of the diluting process, the engine should be
shut down and allowed to cool until the oil temperature
is below 40°C. The engine should then be restarted and
the same diluting process repeated. This will avoid the
possibility of evaporation of the fuel due to the high
temperature nullifying the effect of the first dilution.

¢. If oil dilution is not necessary, set the mixture con-
trols to IDLE CUTOFF at 1200 rpm, and slowly move
the throttles fully open.

d. After the engines stop turning, turn the ignition
switches (figure 4-11) OFF and leave the mixture in
CUTOFF,

22. BEFORE LEAVING PILOT'S COMPARTMENT.
a. Turn all switches and valves OFF.

b. Lock the controls.

(1) To set surface controls lock (figure 7-10), put
rudders in neutral, push the right end of the locking
tube forward of the guide angle (figure 7-4) and place
the left end of the locking tube in the clip provided
(figure 4-3). Strap control wheel to center of sucface
control lock. (Later airplanes are not equipped with
rudder locks.)

¢. Set the parking brake:

(1) Apply the toe brakes, pull the parking brake
handle (figure 4-14) out and release the toe brakes.

CAUTION
Do not set the parking brake while the brake
discs are hot,

23. TIEING DOWN.

a. This airplane is tied down by means of ropes which
are passed through tie down lugs on each landing gear
shock strut, or around the strut if lugs are not provided,
and tied to stakes firmly anchored to the ground. Stakes
and ropes are provided in the mooring kit which is stowed
in the baggage compartment.

b. If extremely high wind conditions are encountered,
additional ropes may be tied around the tril end of each
boom and secured to some solid anchor point.
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1. AIRSPEED AND ALTIMETER CORRECTION TABLE.

Airplane Airplane
LA.S. LA.S. Gear *ALTIMETER INSTALLATION ERRORS
Calibrated* Gear and and Flaps Gear and Flaps UP (feet)
LAS. Flaps UP DOWN Sea Level 10000 20000 30000 40000
"0 83 89 —+110 —+130 —+200 —+270 -}-430
120 106 116 +4-100 4125 +195 1265 4420
140 130 140 + 90 4115 = +175 4250 +380
160 153 4 70 1100 +140 +190 +300
180 176 + 50 + 60 4- 90 4130 ~ +190
200 200 0 0 0 0 0
220 226 — 80 —110 —160 —230
240 248 —130 —170 —250 -—330
260 . 269 —160 —230 —370 —430
280 291 —210 —290 —400 —550
300 312 —260 —360 —500
320 334 —325 —450 —620
340 356 —400 —540 —750
360 377 —500 —G650

*Includes “Installation - Errors” only. Does not include
“Instrument Errors” as obtained by the Field Test Set.
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-LAdd to altimeter reading

—Subtract from altimeter reading
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1. ENGINE FAILURE DURING FLIGHT.
4. FAILURE OF ONE ENGINE.

(1) PERFORMANCE.—The airplane flies well on
one engine. Using normal rated power, it will climb to
about 26,500 feet, and can be flown at more than 255
mph (true speed) in level flight at 20,000 feet.

(2) FEATHERING EMERGENCY.

(a) Reduce the power from the live engine if
necessary to maintain directional control. This should
not be necessary if the indicated airspeed is 125 mph
of more.

(5) Apply all the power to the good engine that
can be held, preventing yaw at all tinies.

(¢) Hold 125 mph or more (at least 160 mph
preferred).

(d) Release droppable fuel tanks, bombs, or
chemical tanks, immediately.

(e) Trim rudder tab slowly to take pressure off
rudder pedal.

(1) Carefully move mixture control of bad en-
gine to IDLE CUT-OFF.

(g) Carefully select propeller feathering switch
(figure 4-13) of bad engine and feather propeller.

WARNING

If the propeller does not feather, then attempt
to feather it by holding the selector switch
(figure 4-5) in the DEC RPM position, If the
propeller still will not feather then it is de-
sirable to fly at a low airspeed (130 to 140
mph) to keep the propeller windmilling at the
lowest possible rpm.

(h) Turn off electric fuel pump switch and fuel
tank selector valve control of failed engine.

(i) Close coolant and oil cooler scoops of failed
engine.

(7) If the left engine has failed, and conse-

quently the generator has stopped, take action indicated
under ELECTRICAL FAILURE, Section IV, paragraph
10. (This is not applicable to F-5B, P-38L, and late P-38]
airplanes which have a generator on each engine.) .

(k) Climb to safe altitude and reduce power to
maintain 160 mph indicated airspeed.

Revised 15 September 1944

(1) Return to field and fly around until familiz
with airplane’s behavior on single engine.

(3) SINGLE ENGINE APPROACH AND
LANDING.

CAUTION

Concentrate sharply on your approach—because
once you have fully extended the flaps, and the
landing gear or descended below 500 feet, you
cannot again circle the field and you must make
a landing. If, however, the flaps are not fully
extended and your elevation is still 500 feet or
more, and you want to go around again, proceed
as follows before beginning to circle:

(1) Apply as much power as can be held, at
the same time retracting the landing gear,

(2) Accelerate to at least 160 MPH, and
(3) Raise the flaps.

It is recommended that the inexperienced pilot
practice single engine landing by completely
closing one throttle and setting the correspond-
ing propeller lever to the "DECREASE RPM”
(full rear) position, With this procedure the
throttled engine will present nearly the same
drag as a feathered propeller and if necessary
both throttles may be opened to go around.
Don’t forget to push the propeller levers for-
ward if it is necessary to go around.

Note

TURNS CAN BE MADE SAFELY IN EITHER
DIRECTION AS LONG AS AIRSPEED IS
HELD CONSTANT ABOVE CRITICAL
SINGLE ENGINE SPEED, AND AIRPLANE
IS PROPERLY TRIMMED.

(a) Secure radio clearance for emergency land-
ing.
(b) Turn aileron control booster OFF to con-

serve hydraulic power for landing gear and flap opera-
tion.

(¢) Start approach allowing 1000 feet above field
for each two miles away.

(d) Extend landing gear at 160 mph.

Note

Allow more time for landing gear and flap
extension when only one engine is operating.
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(e) Extend flaps to MANEUVER position at 140
mph,

(f) Reduce power carefully as needed.

(g) Neutralize rudder tab.

(b) Continue approach at not less than 120 mph.

(i) Do not extend full flaps until certain the air-
plane will make the field.

(4) FURTHER INFORMATION.

(a) At rated power, 44” Hg. 2600 rpm, the
airplane will barely hold altitude with landing gear
extended and flaps up.

(b) With landing gear extended the airplane
will not hold altitude at any flap extension.

(¢) Things to avoid:

1. Extension of landing gear or flaps except
when necessary for landing.

2. Accelerating throttle rapidly from reduced
power tc full power.

3. Low flat approaches with landing gear and
flaps fully extended attempting to drag the airplane into
the field with power. The technique should be developed
to be always reducing power on the approach and avoid
being forced to apply excessive power at low airspeeds.

(5) FEATHERING—PRACTICE.

(a) Close throttle.

(b) Mixture—IDLE CUT-OFF.

(¢) Move propeller feathering switch to feather-
ing position,
CAUTION

On all airplanes, except F-5B, P-38L and late
P-38] airplanes which have a generator on each
engine, shut down the right-hand engine so
that the generator which is on the left engine
will remain in operation.

(6) UNFEATHERING IN FLIGHT.

(a) Propeller control (figure 4-4) DEC RPM
(full rearward).

(4) Throtte 1/10 to 1/4 open.

(¢) Return propeller feathering switch to NOR-
MAL position.

(d) Lift the guard on the propeller selector
switch of the feathered propeller.
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Note
It is recommended that the above operations be
performed immediately after feathering is com-
pleted so that the engine may be started quickly
in case the live engine should fail during prac-
tice.

(e) Hold the propeller selector switch (figure
4-5) in INC RPM until the engine is turning 600 to 800
rpm then place it in AUTO CONSTANT SPEED. Place
mixture control in AUTO RICH. The engine should
start.

(f) Warm up the engine before operating at
full power.

b. FAILURE OF BOTH ENGINES.
(1) Drop external tanks or bombs.
(2) Turn fuel selector valves OFF.
(3) Set mixture controls to IDLE CUTOFF.
(4) Turn ignition OFF.
(5) Turn battery switch OFF.

(6) Release the cockpit canopy and roll down both
side windows.

(7) Extend flaps by use of hand pump if there is
sufficient time.

(8) Leave the landing gear up.

(9) Make a normal approach at 8 or 10 mph over
the stalling speed and set the airplane on the ground
slightly before the stall is reached.

2. FIRE.

a. There are no fire extinguishers installed in this air-
plane. If an engine fire occurs, shut off tank selector
valve to that engine, turn boost pump OFF, and move
mixture control to IDLE CUTOFF.

3. EMERGENCY EXIT.

a. RECOMMENDED METHOD. — Slow down as
much as possible, (below 200 mph) and trim the air-
plane in an approximately level attitude, If time permits
head airplane towards an unpopulated area. Pull the
emergency hatch release control (figure 23-4) to release
the top hatch, crank or push either side window down,
crawl out and slide off the wing head first.

b. ALTERNATE METHOD. —If it is still possible
to control the airplane, turn the airplane upside down,
unhook the safety belt, and fall out.



4. DROPPABLE FUEL TANK OR BOMB
EMERGENCY RELEASE.

a. A droppable tank or bomb emergency release is
installed in later airplanes. It is located either behind
and to the left of the pilot’s seat or directly in front of
the pilot’s seat.

A AN ™ .

BE CAREFUL WHERE YOU DROP YOUR TANKS .’.’

5. EMERGENCY WING FLAP OPERATION.

a. If the pressure from the engine driven hydraulic
pump fails to extend the flaps, they may be extended
as follows:

(1) Turn coolant override switches (figure:.5-13)
OFF.,

(2) Turn the aileron boost shutoff valve (figure
9-5) OFF.

(3) Move flap control (figure 7-2) to MANEUVER
or DOWN.

(4) Turn source selector valve handle (figure 17-4)
to UP. (This is the normal position.)

(5) Operate the hand pump (figure 17-2) undl
the desired flap extension is obtained.

b, If the above system fails to extend the flaps, leave
the control at DOWN while extending the Ianding gear.
Oil from the return side of the landing gear cylinders
may fill the system enough to cause the flaps to operate.

nNote

The auxiliary system should be used for flap
extension because in some cases there may not
be sufficient fluid to extend both landing gear
and flaps, and the landing gear may be ex-
tended with the emergency system fluid.

CAUTION

If one engine has failed in addition to the
hydraulic system failure, remember that the
airplane cannot maintain level flight on one
engine with landing gear and flaps extended.
Under these conditions it may be desirable to
land with flaps UP,

6. EMERGENCY LANDING GEAR OPERATION.

a. Check to see that the coolant override switches and
the aileron booster shut-off valve are in the OFF ‘position.
Place all controls in the normal position for landing
gear extension and operate the hand pump (figure 17-2).

Note

Nose gear door must open and nose gear must
unlock before any pressure will flow to the
main gear door cylinders.

b. If, after considerable pumping, no reading is given

-on the position indicator operate the emergency system

as follows:

(1) Source-selector valve handle; (figure 17-4)
break safety wire and push DOWN,

(2) Bypass valve (figure 17-3); break safety wire
and CLOSE tightly. (On later airplanes, the bypass valve
is controlled by the source selector valve control. If by-
pass valve is not provided, disregard operation (2).)

(3) Check landing gear control DOWN and op-
erate the band pump while yawing the airplane from
side to side.

Note

This system opens the landing gear doors by
forcing them with the wheels.

—=— TR e
e = -,
/////"/ ///;-7////’9:’_0‘:\._‘,—

YOU HAVE AN EMERGENCY EXTENSION SYSTEM..
WHY NOT LEARN TOUSE IT 7
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7. EMERGENCY LANDING WITH WHEELS
RETRACTED.

a. When a belly landing is necessary, it should be
made without external tanks, Use 1/2 to full flaps.

Note
When imminent belly landing is due to appar-
ent hydraulic failure, unless forced down by
lack of fuel or approaching darkness, don’t give
up until all methods of landing gear extension
have been tried thoroughly and exhaustively.

b. Make a normal approach at 8 or 10 mph over the
stalling speed and set the airplane on the ground slightly
before the stall is reached. Set the mixture control to
CUTOFF and turn the battery switch OFF before con-
tact.

8. EMERGENCY LANDING IN WATER
(DITCHING).

a. Unless the water is very smooth, it will probably
be more desirable to bail out of the airplane than to try
to land it on the water.

b. If a water landing is necessary, preparations for
abandoning the airplane should be made while still in
the air. Release bombs or droppable tanks and the top
hatch, and push down both side windows. Leave the
shoulder harness on to prevent the shock of landing
from throwing the head forward into the bullet-proof
glass and the gunsight.

(1) Since a much flatter approach can be made
with power on, the landing should be made before the
fuel has been completely used up.

(2) Wind and surface conditions should be noted
so that the approach may be made along the swell and
as near into the wind as possible.

¢. Make contact with landing gear and flaps UP,
(water landings with gear down are invariably fatal)
and at an airspeed slightly above the stalling point.

d. After landing, release the safety belt and swim
clear of the airplane before it sinks. The airplane can
not be expected to stay afloat once it comes to rest. The
seat back cushion provided with the airplane is also a
life preserver.

9. ICING CONDITIONS.
a. Pitot heat (figure 5-14) ON.

b. The formation of carburetor ice is unlikely due to
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the injection type carburetors and the heating effect of
the turbo-superchargers. It is possible, however, that ice
could form while flying at low powers in a humid
atmosphere.

c. If icing conditions are present during a landing
approach, move the throttles occasionally to prevent ice
from freezing them in a closed position. Extend landing
gear, lower flaps to maneuvering position, and make the
approach under partial power.

d. If carburetor ice forms in cruising flight, it may be
removed by increasing the power boldly and putting the
airplane into a steep climb. Intercooler shutters (on
P-38],.P-38L and F-5B airplanes only) should be closed
as far as possible without exceeding the maximum 45°C
(113°F) carburetor air temperature.

e. Ice formation on the windshield may be removed
by turning the cockpit heat ON and directing the flexible
heater tube to the desired point on the glass.

10. ELECTRICAL FAILURE.

a. Electrical failure may be indicated by a zero read-
ing on the voltmeter (figure 5-8) and the ammeter
(figure 8-12) and by rapidly diminishing battery power
(the first indication of a low battery will be given by
failure of the propeller governors to hold the proper
rpm). When the above conditions are noticed:

(1) Set the propeller selector switches to FIXED
PITCH.

(2) Set the oil cooler flap switches to OFF.
(3) Restrict the use of all lights and radio.

(4) If practicable, turn the battery switch OFF
until electrical power is needed.

(5) If it is necessary to land with the propeller
selector switches on MANUAL, the following setting
should be made to insure that sufficient power will be
available and that the engines will not overspeed in the
event of mislanding. Make this adjustment, if possible,
while there is still sufficient battery power to operate
the propellers.

(a) Altitude—Not over 5,000 feet above the
airport.

(b) Adjust the throttles and propeller selector
switches to obtain 2600 rpm and 25” Hg. manifold
pressure at an approximate airspeed of 180 mph in level

flight.



1. HEATING AND VENTILATING.

a. COCKPIT HEAT.—Cockpit heat is supplied by an
intensifier tube in the right engine exhaust (both engines
on late airplanes) and controlled by a knob (figure 7-3)
on the windshield support. Heat outlets are arranged to
supply warm air to the windshield and 'removable hatch.
The foot heat outlet may be closed off by operating the
heat control (figure 26-5) on the floor under the right
foot. On later airplanes, a heated flying suit plug and
rheostat are located on the left side of the cockpit.

b. VENTILATING AIR.—Ventilating air enters from
the left wing fuselage fillet. The rate of flow may be
varied by rotating the ventilator (figure 4-30) as desired.

¢. ARMAMENT OR CAMERA COMPARTMENT
HEAT.—Armament or camera compartment heat is sup-
plied by an intensifier tube in the left engine exhaust on
early airplanes. The heat control (figure 4-23) on the
left windshield support is used to turn the heat ON and
OFF. On late airplanes the left engine heat has been
diverted to the cockpit. Electric gun heaters are used on
these airplanes and are turned on by a switch on the
main switch box.

sritesnal

2. OXYGEN SYSTEM.

a. Full pressure in the three oxygen bottles is 400 to

450 Ib/sq in,

Altitude Hours of Supply
1,000 Feet Auto Mix—ON | Auto Mix—OFF
*

0 8.8 1.6

5 8.3 ok 1.9
10 11.0 14.1 2.2
15 11.0 8.1 29
20 11.2 7.0 3.7
25 6.3 6.1 4.6
30 6.4 6.4 6.1
35 8.4 8.4 8.4
40 12.0 12.0 12.0

* Pioneer regulator
*% Air Reduction Sales Regulator
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Exhaust Manifold 1. Heat by-pass (shut-off) valves, ( 2)

) . Windshield defroster tube.
Cockpit Heat Lines

Cockpit heat control.

Armament Heat Lines Flexible hatch defroster tube.

(Diverted to cockpit on Foot heat shut-off valve.

late airplanes)

N S T o

Gun (or camera) heat control.
(Cockpit heat control bn late airplanes.)

Figure 26 — Heating System Diagram




b. Fit the demand-type mask snugly to the face and
test the fit by pinching the tube and sucking lightly. The
mask should collapse. Clip the mask tube to the clothing
allowing for all necessary head movement without pull-
ing the mask away from the face.

WARNING

It must be remembered that the suction of
breathing is used to open the oxygen valve,
and that any leakage in the mask will cause
this valve to become inoperative and will stop

the flow of oxygen.

(c) Make certain the knurled collar at
the outlet end of the regulator is tight.
Examine top diaphragm to see that it is not
ruptured or distorted.

) Turn emergency knob (Figure 27-4)
to check the flow. Check the pressure
gage to see that there is no perceptible
pressure drop. Turn emergency knob YOFF"
and ascertain that it does not leak. Leave
it in this position.

é‘e) Turn the auto-mix (Figure 27-3) to
"OFF". Note on flow indicator (Figure 27-1)
that on inhalation the top diaphragm goes
down and that nearly 100 percent oxygen is
received. Turn the auto-mix to_ "ON" and note
that there is little or no indication of
oxygen flowon the indicator. Leave in this
position.

(f) Check pressure of the system. It
must not be less than 365 lbs./sq.in. Be-
fore take-off, make certain that thepressure
gage (Figure 4-34) shows sufficient owygen

ot

1. Oxygen flow indicator

2. Oxygen pressure warning light.
3. Auto-mix lever.
4.

Emergency knob.

C Figure 27 — Oxygen Conftrols )

B Oxygen Lines
E Refill Lines

Oxygen bottles.

Check valves,

Refill connection.

Demand type oxygen regulator.
Oxygen flowmeter.

Oxygen pressure gage.

AR N S T o

Pressure warning light.

CFigure 28 — Oxygen System Diagram )

supply for the mission. The oxygen pressure
warning unit (Figure 27-2) indicates when
the pressure drops below approximately 100
lbs. /sq. in,

(g) With the auto-mix and the emergenc
controls both turned OE‘F, pure oxygen wilY
be supplied as required by normal breathing
This setting, however, is wasteful of oxygen
and should be used only in an emergency,
when denitrogenizing for high altitude
H;Eht has been mccomplished, or during
night flights for improved vision.

3. COMMUNICATIONS EQUIPMENT.

a. These airplanes may be equipped with an SCR-522
command set as shown in figure 7 or an SCR-274N com-
mand set illustrated in figure 29. An SCR-695-A radio
and a Detrola model 438 beacon receiver have been pro-
vided. Provisions are made for the installation of a
BC-608 contactor.
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b. OPERATION OF THE SCR-522 RADIO.

(1) Plug the headphones and microphones into the
jack (figure 17-5).

(2) Check the generator switch (figure 5-16 or
8-11) and the battery switch (figure 5-15) ON.

(3) Set the selector switch (figure 7-9) to REM.
The T and R positions of this switch are not to be used.

(4) Push the A, B, C, or D button (figure 7-7),
depending on which pre-tuned frequency is to be used,
and wait about one minute for warm-up. Lights beside
each button indicate which button has been pushed. The
lever (figure 7-6) beside the OFF button may be used
to dim the indicator lights.

(5) Press the microphone button dnd speak slowly
and clearly.

(6) Release the microphone button to receive,

Note

The T and R positions are provided for use on
installations employing a separate radio op-
erator. Transmission is impossible with the
switch in the R position; reception is impossi-
ble with the switch in the T position. The lock
lever (figure 7-8) spring loads the selector
switch to the R position and prevents opera-
tion in the REM position.

(7) To turn off the equipment, push the OFF but-
ton (figure 7-5).

Note
This radio is not equipped with a volume con-
trol. Most installations have a remote volume
control installed on the junction box on the
right hand side of the cockpit over the hy-
draulic hand pump.

¢, OPERATION OF THE SCR-274N RADIO.—
There are three separate receivers, and any two of four
available transmitters may be installed.

Receiver Frequencies
190 to 550 kilocycles
3 to 6 megacycles

610 9.1 megacycles

Transmitter Frequencies
3 to 4 megacycles
4.0 to 5.3 megacycles
5.3 to 7.0 megacycles
7.0 to 9.1 megacycles

The receivers may be tuned in flight; the transmitters
are pre-tuned to the proper frequency on the ground.
(1) RECEIVING.
(a) Plug the headphones into the jack JK-26

(figure 29-14) which is, in turn, plugged into the bottom
of the filter box (figure 29-9).
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. Main power switch (receivers).

. Headset selector switches.
. Surface controls lock.
. Recognition light switch box.

1

2

3

4

5. Volume controls.

6. Tuning cranks.
7. Tel. plug (in B jack).
8. Radio range filter switch.
9. Headset jack.
10. Emission selector switch.

11. Main power switch (transmitter).

12. Transmitter selector switch.

13. Microphone jack (stowed).

14. Headset extension cord jack (stowed).
15. Transmitter key.

( Figure 29 — SCR 274N Radio Controls )

(b) Determine the frequency to be used and
turn the main power switch (figure 29-1) for that re-
ceiver to MCW or to CW, depending on the type of
reception desired.

(¢) For normal reception, set the range selector
switch (figure 29-8) to BOTH. To receive radio range
without voice interference, set the selector switch to
RANGE. To climinate radio range interference from a
station broadcasting range and voice signals on the same
frequency, set the selector switch to VOICE.

(4) Note which jack (A or B) the TEL plug
(figure 29-7) is in and turn the headset selector switch
(figure 29-2) of the receiver being used to correspond-
ing position (A or B).

(e) Adjust the volume (figure 29-5) to obtain a
light frying noise and tune in the desired station using
the crank (figure 29-6).



Note
Two or three receivers may be turned on simul-
taneously by following the instructions con-
tained in paragraphs (d) and (e) above for

each receiver.

(2) TRANSMITTING.

(a) Select the desired frequency with the trans-
mitter selector switch (figure 29-12).

(b) Plug the microphone into the jack JK-48
(figure 29-13) which is plugged into the bottom of the
transmitter control box.

(¢) Turn the main power switch (figure 29-11)
ON and allow 15 seconds for the transmitter to warm
up.

(d) Turn the emission selector (figure 29-10) to
CW, MCW, or TONE as desired.

(e) If MCW was selected, press the microphone
button and talk slowly and clearly.

(f) 1f CW or TONE is selected, operate the key
(figure 29-15).

d. DETROLA MODEL 438 BEACON RECEIVER.—
This receiver is in addition to the SCR-522 or the
SCR-274N radio when the airplane leaves the factory.
If it is still installed:

(1) Plug headphones into the jack (figure 17-5)
which is plugged into the face of the radio panel.

(2) Turn the volume control (figure 7-15) up until
the background noise is heard.

(3) Tune to the desired frequency with the tuning
knob (figure 7-14).

(4) Frequencies covered are 200 to 400 kilocycles.

e. SCR-695-A RADIO.

(1) Before take-off insert the destructor plug in the
radio located just forward of, and accessible through
the baggage compartment door on the right boom. The
destructor plug socket is on the right side, set apart from
the group of three sockets on the left side of the radio.

DANGER
Do not insert the destructor plug if the red
warning lights, located over the radio set in the
boom, are lighted. Make sure that the warning
light system has been checked and is in proper
working order.

(2) After take-off set the “ON-OFF” switch (fig-
ure 30-3) to "ON".

Six-position switch.
Emergency switch.
ON-OFF switch.

:ALNNi—l

Protection plug (to prevent
short circuit with safety belt).

Headset jack.
Destructor buttons.
. “G” band switches.

Hovw

( Figure 30 —SCR 695-A Radio Controls )

(3) Set the six-position switch (figure 30-1) to the
position specified by the Communications Officer-in-
Charge. (In the absence of specific information, set to
*1)

(4) Set the “G” band switches (figure 30-7) as
directed by the Communications Officer.

(5) Details concerning the use of the EMER-
GENCY switch (figure 30-2) and destructor buttons
(figure 30-6) should be obtained from the Communi-

cations Officer.
(6) To stop the equipment, turn all switches OFF.

(7) Disconnect the destructor plug as soon as the
airplane lands in friendly territory.
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f- BC-608 CONTACTOR, — Provisions have been
made for the installation of this unit when in British
squadrons or when operating in conjunction with British
airplanes.

(1) Before take-off, turn the contactor heater switch
ON, wind the clock and synchronize it with the control
clock by setting the clock switch (figure 31-3) to RUN
at the given signal.

(2) Turn the command transmitter ON.
(3) Turn the contactor switch (figure 31-1) to IN.

(a) Automatic transmission takes place during
the 15 seconds the clock hand is between the 12:00 and
the 3:00 o’clock position. Normal transmission and re-
ception is not possible during this time.

& MN-26Y RADIO COMPASS.—This radio compass
may be installed in some airplanes. The compass is in-
tended for use di.\ring the ferry flights, and may be re-
moved in combat zones.

(1) GENERAL.

(a) The master control switch marked OFF,
COMP., REC. ANT., and REC: LOOP controls all radio
compass equipment functions other than tuning and ad-
fustment of signal level.

(b) The COMP setting is used for obtaining
communications reception, visual on-course indication of
homing and bearings.

(¢) The REC. ANT setting is used for commun-
ication and aural radio range reception.

(d) The REC. LOOP setting is used for obtain-
ing communications reception during conditions of
severe rain and snow static, aural radio range 1eception,
aural null homing from communication stations.

(e) The OFF setting opens all current consum-
ing circuits thus rendering the equipment inoperative.

(f) The left-right indicator indicates whether the
station is to the right or left of the centerline of the
airplane.

(2) OPERATION OF THE MN-26Y RADIO
COMPASS.

(a) Turn the main switch ON and set the band
selector switch to the frequency range desired.

(b) Tune to the desired station and adjust the
volume (audio) control. Set the CW switch to ON for
code reception, OFF for voice reception.

(¢) Set the master switch according to the oper-
ation to be conducted.
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Contactor in-out switch.
Clock winding knob.
Clock stop-run switch.

1.
2.
3.
4.

Clock indicator.

‘ Figure 31 — BC 608 Contactor Confrolsj

4. ARMAMENT.

a. The P-38H, P-38] and P-38L airplanes are equipped
with four, .50 caliber machine guns and one 20 mm can-
non and a small motion picture camera. Space is provided
for carrying 500 rounds of ammunition for each .50
caliber gun and 150 rounds for the 20 mm cannon. The
motion picture camera operates with the guns to record
results.

(1) Before take-off check that machine guns and
cannon have been charged. (P-38H airplanes only are
equipped with a machine gun charger which may be
operated in flight as follows:)

(a) Pull the charging selector (figure 4-16) out
and turn it to the gun to be charged.

(5) Bull the charging handle (figure 4-10) all
the way back and then push it forward.

(c¢) Strike the charging selector with the heel of
the hand.
Note
Never attcrapt to move the charging selector
unless the charging handle is in the full for-
ward position.

(d) Charge the other three machine guns in the
same manner,

(2) Turn the armament switch (on control column)
to COMBAT.



(3) Push the machine gun button or the cannon
button (on control wheel) to fire the guns.

(a) If it is desired to use the camera without the
guns, set the armament switch to CAMERA and operate
either the gun or cannon button.

Note
Turn gun heat (figure 4-23, or switch on main
switch box) ON whenever the outside air tem-
perature is below freezing.

(4) The optical gun sight is turned ON by the
rheostat (figure 5-10) which adjusts the intensity of the
reflection on the glass behind the windshield. Adjust
the seat vertically until the sight reflection is easily
visible.

(5) When flying in bright sunlight, place the dark
glass (figure 4-31) in position over the gunsight (figure
32-2). Later airplanes are not equipped with gunsight
dark glass. l

(6) To drop bombs, set the arming switch (figure
4.24) to ARM (or safe), set the bomb selector switch
(figure 4-20) to ON for the bomb to be dropped and,
while flying at less than 400 mph 1 AS and not more
than 30° from the horizontal, with flaps UP, press the
release button (figure 4-27).

Emergency hatch release.
Gunsight dark glass.
Bullet proof glass.
Reflecting glass.

Glare shield.

WM D e

C Figure 32 — Gun Sight (Early Airplanes) )

5. PHOTOGRAPHIC EQUIPMENT.

'4. On F-5B airplanes all the cameras are installed in
the fuselage nose which is divided into three camera
compartments. The forward compartment accommodates
one 6-inch K-17 chart camera, The center compartment
will accommodate two 6-inch K-17 chart cameras or one
12-inch or 24-inch K-17 reconnaissance camera. The aft
compartment accommodates two 24-inch K-17, or one
24-inch K-18, reconnaissance cameras.

b. CAMERA OPERATION.

(1) Before take-off the pilot should determine
which cameras are installed and that the airplane is
properly balanced. THIS IS IMPORTANT (see Section
11, paragraph 2, a.

(2) TO OPERATE CAMERAS:

(a) Set camera diaphragm control (figure 33-4)
as required, (Bright, medium, or cloudy.)

(b) Turn camera switches (figures 33-6, 7 or 8)
ON for each group of cameras to be used.

Note

Camera heat (figure 4-23) should be adjusted
to maintain approximately 5°C (40°F) on the
camera compartment temperature indicator
(figure 33-1). Some airplanes may be equipped
with ethylene glycol electric fan heaters which
will be operated through a switch and rheostat
in the cockpit.

(¢) FOR INTERVALOMETER OPERATION:

1. Determine time interval from the INTER-
VALOMETER SETTING table (figure 34).

2. Set the intervalometer hand to the selected
time interval. Push and turn knob (figure 33-11) to set
hand.

3. Set the camera control switch (figure 33-9)
to INTERVALOMETER.

4. Turn camera master switch (figure 33-5)
ON. An exposure will be made immediately.

5. Amber lights flash when exposure is made.
Green lights indicate when film is winding. The white
light gives a three-second warning before exposure.

6. To take an extra picture at any instant, set
the control switch to RUNAWAY and immediately ge-
turn it to INTERVALOMETER.

(d) FOR MANUAL CONTROL:
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Camera compartment temperature indicator.
Exposure counters.

Blinker light box.

Diaphragm setting control.

Camera master switch.

Chart camera swit-h,

Reconnaissance camera switch.
Alternate reconnaissance camera switch.
Camera control switch.

Automatic pilot oil pressure indicator.
Intervalometer setting knob.

1.
2.
3.
4.
5.
6.
7.
8.
9.
0.
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1. Set camera control switch to MANUAL.

2. Turn camera master switch ON,

3. Pull the camera control trigger, (on the
control wheel) to make an exposure.

(¢) FOR RUNAWAY OPERATION:

1. Set camera control switch to RUNAWAY.

2. Turn camera master switch ON.

the trigger

viewing.

Note
Because the time to wind varies slightly for
each camera, exposures will not be made simul-
taneously during runaway operation. Pictures
will, therefore, not be suitable for stereoscopic

3. Runaway operation may also be obtained by
setting the controls for manual operation and holding

down.

AIRPLANE'S AIRSPEED INDICATOR READING—MPH

INTERVALOMETER SETTING—SEC.

Airplane’s Altimeter Reading {1,000 Ft.) — Altimeter Set at 29.92” Hg.

Altitude Above Ground — 1,000 Ft,

] 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
180 170 165 160 155 150 145 140 130 125 2”7 3 4t 5t 5t 61 61 9 9 9 9 12 12 12 15 15 15
210 200 195 185 180 170 145 180 150 145 140 135 125 27 3”7 4t 4t 5F 6 6t 6t 9 9 9 9 12 12 12 12 12
235 230 220 215 205 195 185 180 170 1465 160 150 145 140 135 125 2% 37 37 4f 4t 5t 6t 6t &t 9 9 9 9 9 12 12 12
260 255 245 240 230 225 215 205 195 190 180 170 165 150 150 145 140 27 27 37 3~ 4t 5t 5t 6t 61 6t 9 9 9 9 9 9 12
285 275 270 260 250 245 235 230 220 210 200 190 180 175 170 160 155 2”7 27 3" 3” 4% 4f St 5% 6F 6 6F 6F 9 9 9 9 9
310 300 290 280 275 265 260 250 240 230 220 215 205 195 185 180 1170 17 27 27 3" 37 4t 4f 5t 5t 61 6t 6F 6t 9 9 9 9
330 320 310 300 295 285 280 270 260 250 240 230 225 215 205 195 190 1”7 27 2% 37 37 4t 4t 5t 5t 5% 6F 61 61 6t 9 9 ¢
355 345 335 325 315 310 300 290 280 270 260 250 240 230 225 215 205 17 27 27 3* 37 37 4t 4t 5t 5t 5t 6t 6 6F 6f 9 ¢
380 370 360 350 340 330 320 310 300 290 280 270 260 250 240 230 220 1~ 17 27 27 37 37 4t 4}t 4% 5t 5t 5t 6% ot 6f 6 ¢

To determine intervalometer setting: (1) Find airplane’s altimeter reading in left hand side of table; (2) Follow down
to first indicated airspeed higher than airplane’s airspeed; (3) Follow across horizontal to intervalometer setting
below distance above the ground.

Time intervals marked (”’) are too short for runaway operation with K-17 camera.

Time intervals marked (}) are too short for runaway operation with K-18 camera.

Figure 34 — Intervalometer Setting (60% Overlap)
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AMERICAN

Accumulator (hydraulic)

Air filter

Airfoil

Antenna

Battery (electrical)

Ceiling

Check valve

Command set (radio)

Course (direction with
respect to true north)

Critical speed

Cylinder (hydraulic)

Drift

Empennage

Flare (signal)

Gage (fuel)

Gasoline (gas, fuel)
Generator

Ground (electrical)
Gyro horizon

Heading

Indicated air speed (ias)

Landing gear

APPENDIX 1
GLOSSARY OF NOMENCLATURE (U.S. A.-BRITISH)

BRITISH

Pressure reservoir
Air cleaner

Aerofoil

Aerial

Electrical accamulator
Cloud height
Non-return valve
Pilot controller set
Track angle

Stalling ‘speed

Jack (hydraulic)

Drift-angle

Tail unit

Signal star, signal
projectile

Fuel-contents gauge

Petrol or fuel

Dynamo

Earth

Artificial horizon

Course

Air-speed-indicator
reading

Alighting gear, under-
carriage

AMERICAN

Lean mixture

Left

Level off

Life raft

Manifold pressure
Mooring line
Mooring rings

Oil pan

Panel (center wing)
Panel (outboard)
Radio mast

Radio range beacon
Right

Screen (oil)
Stabilizer (horizontal)
Stabilizer * (vertical)
Tachometer

Take-off distance
Tube (radio)
Valve (fuel or oil)
Weight (empty)
Weight (gross)
Windshield

Wing

BRITISH

Weak mixture

Port

Flatten out

Dinghy

Boost pressure

Mooring guy

Picketing rings

Crankcase sump

Centre section plane

Outer plane

Rod aerial

Radio track beacon

Starboard

Filter

Tail plane

Fin

Engine speed indicator,
revolution counter

Take-off run

Valve

Cock

Tare

All-up weight

Windscreen

Main plane



APPENDIX H

ght W/Amz;

W/

1. FLIGHT PLANNING.

The following outline may be used as a guide to assist
personnel in the use of the FLIGHT OPERATION IN-
STRUCTION CHART for flight planning purposes.

a. If the flight plan calls for a continuous flight where
the desired cruising power and air speed are reasonably
constant after take-off and climb to 5,000 feet, the fuel
required and flight time may be computed as a “single-
section flight.”

(1) Within the limits of the airplane, the fuel re-
quired and flying time for a given mission depend largely
upon the speed desired. With all other factors remaining
equal in an airplane, speed is obtained at a sacrifice of
range, and range is obtained at a sacrifice of speed. The
speed is usually determined after considering the urgency
of the flight plocted against the range required. The
time of take-off is adjusted so as to have the flight arrive
at its destination at the predetermined time.

Fuel should be used in the following sequence:

. Reserve tanks for first 15 minutes.
. External tanks.

. Outer wing tanks (if installed).

. Main tanks.

o W N~

. Reserve tanks.

(2) Select the FLIGHT OPERATION INSTRUC-
TION CHART corresponding to the weight and ex-
ternal load items of the airplane, Locate the largest fig-
ure entered under gph (gallons per hour) in column 1
on the lower half of the chart. Multiply this figure by
the number and/or fraction of hours desired for reserve
fuel. Add the resulting figure to the number of gallons
set forth in footnote No. 2, and subtract the total from
the amount of fuel in the airplane prior to starting the
engines. The figure obtained as a result of this compu-
tadon will represent the amount of gasoline available

WWM

and applicable for flight planning purposes on the
“Range in Air Miles” section of the FLIGHT OPERA-
TION INSTRUCTION CHART.

(3) Select a figure in the fuel column equal to, or
the next entry less than, the available amount of fuel in
the airplane as determined in paragraph 2, 4, (2) above.
Move horizontally to the right or left and select a
figure equal to, or the next entry greater than the air
miles (with no wind) to be flown. Operating values
contained in the column number in which this figure
appears, represent the highest cruising speed possible at
the range desired; however, the airplane may be oper-
ated in accordance with values contained under OPER-
ATING DATA in any column of a higher number with
the flight plan being completed at a sacrifice of speed
but at an increase in fuel economy. '

(4) Using the same column number selected by
application of instructions contained in the preceding
paragraph, read the gallons per hour given at the alti-
tude to be flown and divide this figure into the number
of gallons available for cruising, as determined in para-
graph (2) above, This will give the calculated flight
duration in hours, which can then be converted into hours
and minutes and deducted from the desired arrival time
at destination in order to obtain the take-off time (with-
out consideration for wind). To allow for wind, deter-
mine the calculated ground speed by dividing the flight
duration in hours into the range selected in paragraph
(3) and calculate a new corrected ground speed with
the aid of a navigator’s triangle of velocities.

(5) The airplane and engine operating values
listed below “Operating Data” in any column except 1
are calculated to give constant miles per gallon at any
altitude listed. Therefore, the airplane may be operated
at any altitude and at the corresponding set of values
given so long as they are in the same column listing the
range desired.
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CAUTION
Ranges listed in column I under “Max. Cont.
Power” are correct only at sea level and 12,000

feet.

(6) The flight plan may be readily changed at any
time enroute, and the chart will show the balance of
range at various cruising powers by following the “In-

structions for Using Chart” printed on each page.

(7) In using thé FLIGHT OPERATION IN-
STRUCTION CHARTS set the propeller control

to give the desired rpm and open the throttle to give the
desired indicated air speed. Use the manifold pressure
only as an approximate value for reference.

b. If the original flight plan calls for a mission re-
quiring changes in power, speed, or gross load, in ac-
cordance with “"GR. WT,” increments shown in the
series of “FLIGHT OPERATION INSTRUCTION
CHARTS” provided, the total flight should be broken
down into a series of individual short flights, each com-
puted as outlined in paragraph 4, in its entirety, and
then added together to make up the total flight and its
requirements.

\)
“WHAT WAS THAT ?”



QINAHD LHS1H N3 LON 3AYH STNN2H a1
€C T T S094 -8 3dAl
sriy s e v BN L 8 28 il €e-5 3d "W d*¥ 0OOE DMISN THLS "L3 000 02
o 0¢ 0T e Gt SOBMNL £1-8 1dal IA0HY SMOTI0Z SY TSS3Hd TNYW 3DN0
=153 | ooo’of 000°SE | o0o0'0E cop‘sz —33°1333 000’07 OL THH NI Ko ONY
preds oy peavormey avr 3CALILW Wd"¥ gpOE 350 BWITO LVEAQD HOJ , SaNVW3Y
‘TIOW ANNOUS NI IEVIUINI % 0Z MOTIY ANV %01 'S'Y] HIVOULY ISVIEINI 4,56) I,5C JIAOEY SIUNLYNIJWIL ONNOUD ¥4 SILON
96t | 059 | oevh | ©BOS | 0i6€ | 0650 | 006 | 0653 | 0OLT | 0S€% | 0281 onte | 0991 gsez | oshT | oETz ! OEET | 0861 | hOT | 0ZT | 005'6T
0seEn | 000s OBt DOSh oBhe QL0h 0891 01eg | 08tl 0012 oeel 0Z61 Q9T 0012 | 00ET £330 [JRN 0941 10T | 1T | pos'el
O ‘red 0% noa T80 0% ™oy SO 0% o ‘rec 0% ol THO L0f oM THO OF nos Ng 11 Tos o 68 nos ret 08 SLONN HdW
aNROND | IVTDOL | GNNODNG | IVIDOL | GNNORS | IVITICL | ONNOES | EVITIOL | ONNORD | EYTIIOL | ONNGED | IYAIDOL | ONNORD | EVTIIOL | ONMOED | NvID O UNNORD ¢ NYTL 0L ‘SE1 NI
‘Ld 000’9 LY 14 000'¢ 1Y 13A31 VIS 1¥ "1d 000'9 LV "Ld OOO0'f LY uAN vis 1v ‘L4 000’9 LV ‘14 000'C LY TEATT VIS IV | HIVOUddy ﬁw_.m%
ANIddITS WO LIMm A0S ANG WUl I3V4UNS A¥NQ QUYH SV Lsae

{3am)) IDINYLSIA ONIANY

FINYMOTIY 140-30YL ANY dN-WEYM STANTON 1204

14.TC IAORY 4.0T HOVI 302 % §

| JELVITIWEL MY 3384 D.0 JAOEY J,01 HOVI 404 % G

IWIL ONITWITD 35413 TISYIUIONI ‘ALON

901 | €81} gejops [1e1 (151 €| M| grl oo | 16T (16| 9| OL| o1 [oool |17 [15T| § [00OT| TEL [ 16T wen 00561
ML [ SST | zz | oon | TET|TST | €6 | LOT; ZT [ QO9L|IHT (291 | 69| OB | . | poez{6nt J2L1]| 65| B4 n [00E2 |2ST |S/1} 2 {0092 | GST |Br1]tvmwo?
%6 [ 901 { hz |ooL |1€1 |1ST| 48| 44| €1 | oOTT| TET | TST| 95| 9| 8 |00ZT [ T€L {1ST| t |00Z1 | TET | TGT | swem 00181
Bl1 | %1 | o1 009 | Tetf1s1| 98| 86! o1 | 006T| 1T |291 | 99 9| 9 | ooselent |2L1| S| S9| n looiZ | 251 |SLT| ¢ | 0088 | GST | By [1vmia?
001 | 911 | 82| 008 | w1161 | 5S¢ | 48] 1] oozt|tet |1sT| 65| 89| 6 | 00SL 161 |1a1| 25| 09| 9 |oo9t | 16T | 15T| © |0OLL| TET | 161] aumes 00191
6| et} g1 | oogt| 1enjtst| SL| LB| g |oo0sz{inl |ze1| 09| 69| ¢ | opze el (21| 5| 19| ¢ loone | 26T | SLT| € |OOSE | SSU | GLT | tvewod
‘dmn $n 1t SLOMNN | HaW ‘. ‘N 18 SLONM | NdW 4w K30 't SLONN | paw "Wl TN c”..u"n — SLOMN | Hiw L._DH- NIw/ SLONA | Hdw Bi:u .m.._ NI
-hnu..o TS WOl W .-.:o_-._ Niw/u TV SR | 7S WoM B ._-.&_-_—._ W/l YL | T WOl W -.-nﬂ. MUt e | TS wos o [ TS | awi Y i3 40 LHOIAM
FLET 000 6E L] 006° S¢S EL BT 000'S1 1Y M 00001 WWH 000G LTS 3dAl | S508D
oM GE  Twa 0oeT 1SN SNOISSIW AYNd Yiva awliad _ oH'M nG  vwa 000€ 3SN SNOISSIW LYTWOD
OH "NI '] T Wi 000E 440-DIVL 404 SUWDN INIDNI (4.ZE FIA0NY 4.0 HOVI 404 % QT 2.0 3A00Y J,01 HOV3 404 % § FINVISIQ ASYIRINI ILON
eL1 | on8 | ocE1 | 089 0011 | o0% 0SS 0L | OLIT | 0SS | 0L6 oar | oenT | 0z otll | 0€S ons 0%t sr 15
0Eng | o02el | oosl | OTIT | 0BST | 0SB OETe | OMOT | 0991 | 068 | OLET 0oL oz0T | 086 06sT | 0EB | OIET | OIL or " 005° 61
€2t | o881 | 09sz | oes1 | o212 | oseT | o8z | oevl | ocer | olZ1 | ozet 0601 059 | o9er | ootz | 0B | 0SLI cZor | ® a
getr | 095Z | 08Z6 | OSTE | 0SiZ | onEl O1SE 0002 | 0082 | OTLT | OEEZ | 0inl ohee | ong1 | 0992 | oRST | 0288 | CLET o o
oLTt 008 | 0S8 01s 018 | onh 0501 pos nse oTth | ol 0S€ o101 | o9n 0E8 ooh | ool one s i
0ZiT | o001 | oZnl | pEe 0611 | ot o1s1 ole | 0SZ1 | 0OL | OWOT | OBS osHl | OSL 0021 099 | 0T0T | 08§ ot ve 00T“BT
08€Z | QLT | 056l 09T | oMl | 0Lol ohoZ | 0811 | 0891 o101 | oinl | 09w 0961 | o111 0291 os6 | 0BET | oed £ a
008 ;| 0T0T | 055% | Q3L1 otz | oshl ptod | o029t | oslz | OBET | OMB1 | OBl T15% y OIST | 080 | OOEL | O6LT | ObIX o °
05 o8E | 019 ole oes | o082 oLe 0Z€ | 0.5 o8z | 06h ohe 089 | OIE 0ES one | oin 02z sr i
021l | 099 | cse Cos 018 | ceh 0101 | 0SS 0S8 ot | ont 0Zh o6 | oes (V] osh | O%L 06E ot st o0L*91
0651 | 0101 | 0seT | 0% 08t | oLL oint | 0S8 | 0811 02, | oMot DEY 0SEL | o6L 0511 069 | 066 009 st &
021 | ol | 0BLl | OITL onsT | OnOT | CiBL | O61T | 08sT 0201 | 0%t | 088 OLLT | 00TT 0151 0S8 | OZEL | ot ° °
4 | N b k | b ‘r80 0% L]
wreion | omoes | wrecas | couow | weros | euses | wvers ol | ounces | v oL | eanoms | svED 4 | aMeows | avin o | awnats | im0l | ownove | oL | awnows | woen | wew | oo,
‘14 000'Y LY "l 000'C LY 1EAN VIS 1Y “ld .08.0 v 'ld 000'C LY VTAN ¥ES 1Y L4 0009 1Y ‘4 000'E 1Y 13A37 ¥i§ LY FLEIEEY
aNIM aQYIH [31e1 L]
AYMNNE 32ViENS 1408 AYMNNE 4UNL1-Q05 AYMNNR 12Y48NS QUYH
u M) IINYLSIA F40-3NYL b3
(AT T6=0TZI=A (us) 33 ale
-
{ FEa-0TI1=A Hee-d m-
He LUVHD ONIONYT ¥® WD ‘40-INV1 §fF

STIGON 3NION3I

S13AOW INVIdAIY

53



GANHHD IHSTH NIIE LON JAYH T3NS 14 3N

abbiesy siw 130 "
._...u_...w.m 5N “ “1d 000°SE LV "UH TN OTI6 Ol dav 1334 000 0€ LY "9H NI oG8R OL 3N%E38d 370419

H 30003Y ATIVNOYES M3HL 1334 005 98 OL "OH NI 6S ONV “R°a'd 00OE 3511 BRITD LYERGD uos «  SNEYWIE
TIO¥ ANNGHD NI ISYIEINI % 0T MOTIY ONY % 0L 'SV HOYOERIY ISYILINI 14.56) 3,5€ JAOEY STANLYIIIWIL ONNOUS ¥O4 110N
069N | 0S8% | oBin | 09Es 0SLE | osim | OBLT| ouse | 009l A onhl 0122 | 0481 | oEpE 0ohl p0Z& | 0921 | OI0Z | 601 | s2T| Q0o°sl
080n 0s1S 0e9¢ QE9h 0LTE 0610 Qusl, OLied oOnt AN 4 [T 0461 QLET 0912 0221 w61 0601 0081 o1 Q2T | COO' 0T

0N ‘re0 08 Tiow ‘180,08 nox oo 0% mnon ~ ‘ri0 0% ol ‘teo 0% o o 90 08 non ‘T 0% o 40 85 | siomu | maw
annom I¥3 Gl | oNhoNo I 04 OKNOaD | AVITD OL | oNnoas u...‘muud.uo_... ONNCIO | avan oL anncey ‘.m_...:n-‘o‘\-\q\-‘du\m‘—J nzwi-o D 04 GNMOE0 | wva3 01 SAT NI
‘14 0009 LY | ‘14 000'F L¥ AT YES LY 4d 0009 LY | L4 000°E LIV AT YIS LY "14 000'9 LY ‘14 000°E LY WA ¥I5 LY | HOYOUddy | tHOEM
A¥ZddI1s wO Lam QoS A¥G W4 ‘ ] I3Y4UNS ANQ GAYH AR AR LN

(13am) IDNVYLSIQ O9NIANYT

FINYMONIY J30-INYL ONY dN-WEYM SIANTING 1IN 4,TC JAOHY 4,00 HIVI 04 % . ) ANMIVEISWEL MV 33U D.0 JAOEY D,01 HOVI N0d % G IWIL ONIEWID GI54V13 GISYIAINI 'ILON
—_—— =] — — | — | 11 | S€T | on |OCE Enl | S99T| 2L | 48 0% 004 enl | 5v1| 6§ 14| ET |0OL ERL [ GYT[ ¢ (008 | Enl | GYT| Amedd oon'iz
ovl | 891 | ;2lopz |enl |oc1| ¢6 | 911 vl foonT|es1 |Sit|é9 |18 | 8 |ooer| wsiiosi]es | Zs. 5 jcooz | est) a1 € |ooze| 191 | Rl T™?
= | —|— | — | — | ™ | W) tc jo0L |6ET |0ST}| 09 | &L | ST ;OOOL| &K1 | O¥I| 2% 29[ 01 [0QTT | BEL | 09T S |0OLT| 6E1 | Q91| Awen con‘eT
91 | 66T, oZ|oos |Eni |S91| 98 | EOU| 11 |ooB1 | 9wl 0418 | 6L | ¢ 'coez)| 261 |4e1| €8 | €9 n 'cowg| nSU|BLT| ¢ | 0092 | sl | ogr|ivwes

(6 LIT| ee(oos | 661 |91 | 1L | 8B| BI ﬂo: 6ET (OopT | S5 | 99 il |ponl | 6el | 091 L |oont| 681 | 09l noloonT Ll o0t LT
€6 | 211 | ST(op0T | €hl |G91| Bl | 68| 6 |0onZ B9l | oL1[ 45 1 88 Y 006G | 261 | &l f | 00TE | ST | BLL] & |00TE AvIwod
dwi N s SLONN | Mdw “dvie h 1'% SIONN | HdW . Tn e SIOHN | Hiw $ SLONN | Hdw Tk .
WNYHY [ ——— WO | MWL - ~— won | MW/l —— — | WO | WIW - WOM | NIW/ L[~ WO | MW/ EWID | “SsE1 NI
WMOM | TS WORd W | gy SV LS8 | TSI wom M | gy EYIAE |V woss WA | ey vVl isH L $ 198 | pan 40 1HOM
P 000" SE AT 000" s2 W L ohe'sl 000 01 IE D00% o1 AdAl | SsOND
oHNL GE Ywa 00Ed 15N SNOISSIW Awdad Yiva SwWIlD Tox LU Wi [tlee) 25N SNOISSIW LYAWOD

OH "N s T wdi 0OCE  440-3NVL 404 SLIWI ANIONZ (4.TC AADAY 4,07 HI¥Z 404 % (0T ) 3.0 JAOEY I.0L HOVZ Q4 % §  IINVISIA ISYIAINI ALON

008Z | 0621 | Q€61 0EpL pesST | 088 Ot | 026 0991 | o6L 01€E1 09y [o]3574 0EB 0191 | QEL 0sZ1 019 L L§

OmBE | 0061 | 00L2 0961 0612 | 0EET 08CE | ©O6el | 062 | 0611 | OIST 066 onle | p9et 0812 | 0601 obil [6X3 oc e 0oh* T

066N | OR9Z | O6SE 00Ze QEQE | 0481 goen | OEBI | 06682 | 09l | 0OSZ 0BET [ 020t | 09LT ongg | 0&S1 oonZ 00t st B

09s8 008E 0LEn Qe6e QELE | 0BhE | . 0225 095e D9LE 0812 OhQE o981 06t | 0Zed 0Y5E 00oe 0l6e onil ° ° )

0691 | 028 0Tel 089 0L01 | 06S 0181 | 099 orTIl | ons 056 oiLh OSRT | 019 011 | 0gs oZe ohh §e 1]

0BT | DIEL 0481 0601 0851 | OEeé 0L0% | OEOT | 0€91 | 088 0%El 0sL 0461 [0 09s1 | 28 0621 063 L 4] o081

0916 | 0481 | 02s¢e oLst 060% | OhEL OELE | QiR | O9LE | QSE1 0081 0LOL | o0 | 0Sel 090% | Q9IL 0eL1 0001 st <1

ongh | 01S¢ | OEZE 0ele 0148 | DlEl ohnE | 0L61 05,8 | 0BYL | DOEE 0spl | 082t | o181 0Z92 | 0951 0612 0S€1 o o

066 0es ol OEh 089 0Bt 068 0En [ ¥ oLE 0z9 ° ole 0S8 06k 004 Cohe 018 00€ sr s

060l | 08 otel ont 0S0T | ot® DoET | oLL 0601 | 029 016 02s 0921 09g 0S0T | 089 fal=3] [ele] o ” ooh' LT

ohoZ | 00el s} VA R QR 09T | 056 0BLT | 080T | 06T | Q06 0921 oLL (AR 066 opnl | 098 ezl 062 51 <

089¢ | 0BLL | 0SZC DeES] 0081 | 0621 QEEC | Oshl | opsl | ongl | (S91 0901 | oled | 09l gs8l | 0411 0891 01 @ °

180 ,0F N ‘0,08 HhE ' 08 HAR TR0 0f NOA ¢ 0f N THO L0F L] ‘e 0f L] 1RO 0% N ‘Fe0 ,0f N

IV 0L | ONNCED | AVIDIOL | ONNOND | AVNIOL | GNNOED | NYIIIOL | ONNOIS | AVITI 0L | ONNOND | AVIDOL | OMAGTS | JVI3OL | ONNOES | IYFIDOL | ONNONe | IVID 01 | Ownonp | SIOMX [ HaW SET NI

‘14 000'% LY ‘L4 000°C 1Y 1EAI ¥3IS UY ‘14 0009 L¥ 'l4 O0O'E 1V HAT ¥is Ly ‘14 000'9 1¥ ‘14 000C 1Y A3 YIS LY 1HO1IM
aNIM aviH S50¥9
AYMNNY 30YV4a0NS 1408 AYMNNN dUNRL-00CS AVMNNY 32Y4¥N5 QAYH
1334 NI - — -
LHHJ BB -0OTIT-A " rege-d EIS
LUVHD ONIGNYT ¥ SWIT ‘#40-INV. H w
STIGOW INION3I STIAOW INVIdNIY

54



QIXIIHD LIHIIH NI LON JAYH 53¥N91d I

shrinay s ..W._q.._n_ iy JION u
._.,...___...wd.m...ﬂ i 1 ‘1334 00O’ GE LY "M NI O°Th OL ONW L1334 000‘0E ¥ “OH "Ni S-gh 0L 390553d¢ 0T04iNVH
4 T g . . . e
il ew ] N0 ATIVIAVHD NIHL 1334 0992 OL "SH “NI 4G ONY “A'd"d COCE 35N BWITO L¥SHOD 803 ,  suavwaa

TIOW ONNOED NI ISYIUDNL % 0T MOTY ONY % 0L '$'Y1 HIVONddY ISYIUINI (4.56) 2.5C 2AOUY SIUNIVUTJWIL ONNOYD ¥Od ‘LION
0pgh | 06885 08Ih | 0925 0SiE 0SLh 0841 0L92 008t _ (1A 14 ot 01282 QLT | oEng 00t oot % 0921 11114 BOT | S2T | ooo'ar
oBOn | OSIE | (QS9E | OESN OLEE 061t 0981 0LET 00nT ' 0918 0521 0L6t OLET | 081C ozl 098l | 0601 hol | 08T | GO0'tr

30- ._,Oo.nn 4-0- THO 0% o IR0 08 30- T40 ,0% nos i reo o8 O™ 9O 0% noy ‘r40 0% Tow T 0% _ nos
ANNOC#H VNI QL . ONNOXD T ol aNnoO#D I OL ONAOND AT 01 © ONNOED _ i ol ANNOED I aL aHNO3D AVIT O4 ANNGEH WA QL ¢ ONROEYS

SIONY
[ HONY | WY L smv

1

14 0009 1Y ‘14 000°€ 1V A vas iy 14 0009 1Y 14 000 a¥ BA vas 1y 14 0009 1Y 12 000C 1¥ | 13A31 ¥3S v | HovoRddy | LHOBM
AUTddIIS 1O LIM 00S Ad0 WHI4 IIVIUNS AND QUYH sVl 1s3q | $SOUO
(133:am1) IDNVYLSIA DNIANY
JINYMOTIY J40-INYL ANY J1-WIYM SIANIONI 13N4 (4,ZC JA0UY 4.0 HIVI 04 % G |} JUNIVUISWIL HIV 3384 J.0 JACHY D.0L HIVI HO4 % G IWIl ONINWIND 0354V13 GISYIUADNI TION
i 1t [se1 [ov Jooe [ent [o91 [er [ ¢8 oz Joor | ent TE es | T |el foor [ent fset ] ¢ oo [ent [ooi| wams [ o0~
Ort 89T ! /2| 00Z | BPT | OLT| 46 [9TT | BT [OOMT |21 |SLT | 4§ | 18 | § |006T 19ST 051 | 95 | L9 | G [000C|6ST [€91 | € 10022 | 191 |ggy | vme
; 8 | 101 | L& |0o0L [BET (09T | 09 | &L iST |0OOT |6ET |09T | &5 | €9 |01 |oorr| 66T |091{ S |0OTT [ 6ET (091 | rema 00N 6T
9IT [ 6€T _ 02:005 | ENTISHT | 98 |€0T ) 1T | Q0BT 80T |CLT | 29 | G4 | (L |OOEZ | BG1 | 94T €S | €9 | b IoOhE | W8T |8LL}| & (009 | 9G1 | 0gy | dviwed
L6 | LIT £E | 005 6E1[ 091 T4 | @B 61 |00TT|6ET QBT | S§ 99 | IT (00w | 661 | 091 | 8R LS L |(0phl | BT | 091 h [OOhL | 6ET | (QT | AWM ook L1
€6 1 11 S1 | 0001 | €01 99T hL | 69 6 |00hE | BRT |OLY | LS g9 S |006C | 251 | SLT| BN 691 1 |OOIE | hST | BL1| & |Q0ZE | 95T | (0GT | Avewoa
AW N '8 SLOMN | HdW “dnn N s rm._.OZu Hew “dwi ‘N s SIONN | Mdw ‘il N 1% S10NY _ ey Y SEONN | M ﬂ:-._u S0 NI
Hmom |75 WO W i-““ s Wl Lsan TS WON TInd ““_u»n Wi/ R Xt 1S Wodd 1and “u_-__.u Niw/u R AN ] s !OI 1A c-.“.ﬂs Niw/ie Y it dm.c._a NiwfL R At 0 hzﬂ&wzg
Tl 000° GE 1YL 000' 52 FL Y] 000°'S1 YL 000" 01 vl 000% ors 3dAl | SSOND
oHM gp  Twa 00EZ ISN SNOISSIW ANNES vivag awliild UM pg Twa 000€ 35N SNOISSIW LYawoDd
OH "Nt ns ? wdil 000t 440-DIVE NOH SLIWI INIDNI 1.2 JAORY 4,0Z HOV3 404 % (1 1 2.0 JA0EY D.0t HOVI ¥O4 % 6  IONVISIQ ISYININI 110N
fos 214 05zt 0esT | 020l 0EST | 098 0Eng 026 0991 8L 01ET | 099 OEES oea 0191 | QfL 052l | 019 i 1§
ohBE Q061 00L% | 0551 0612 | CEET 08ze D6ET | 062 0611 0181 066 ohie 09%1 081¢ | 0601 onit %3] o re oon' 1z
066N o9z 065C | 00ZT OEQE | 0481 [+ 4 QEBT | 066C Q891 005¢ [0.5150 ocon 0941 omee | 0GS1 oone | OOEL H £l
| 0929 0OSE 0LGh | 088 DELE | OBhE 0Cas 09462 | DYLE {B1& onge | 0881 096n GCET 09%E 000¢ 0162 | Ohil @ o
0691 0Z8 OTET . 089 OLOT | 0BG 016l 089 ontl ohs 056 oLh oshl 018 021l | 02 0Z6 ot sr s
0BEZ OIET 0.81 | 0601 05eT | OE6 0L0Z E0T | QEST [€245] {SEL 0SL QL6T [tigld] 0941 [ers] 0621 | 068 o r oon' 61
Q9le oLBT 0282 | OLS1 080T | OhET €L OLhl 0912 0SZ1 0BT 0L0T 0094 0GET 0902 | Q911 0oLl | €001 it £1
Qheh 015¢ Qece 0e1g QLLE | pIsl ohhe 0461 | 05L& Bl opeZ | 0Shl 08%E 0oIBL 029¢ | 09s1 0612 | 0GET @ o
068 [o:4°] 0iB oeh e 086 068 oeEh cEL OLE 029 4143 058 06t 0L OhE o1 8] 00E s¥ 5
06hT oLB 0EET ohi 0601 | 0E9 o0ET 2] ¥3 0801 oS 016 02s 0921 099 Q50T | 0BS 068 005 o " oeh' LT
onoe 00ET 0lLT oIll 08hT | 0%S6 08LT 0901 | 06Nl [0 o] 09¢1 0LL 02L1 066 oml 099 el | DSL £t <1
| QB9 0BLT QG%T | DEST 0081 | 0621 QECT PGhT | ChET ohel 0691 Q901 Qlée Q9€1 QSB1 CLTT 0291 (w4 § ° °
e 0% L) O OF Y s N THO 0% M o af L] RO 0 LUl ‘TeQ 0% N a0 0% NN% TR0 0% HNE
IVIIIOL | GNNOIO | EIVTIAO0L | ONNOID | T¥N201 | amnoln | IVA3 0L | GNAOES | AVITIOL | ONAOED | IVEIIOL | ONNOSO | IVAD L | ONNCAG | WYIIDOL | ONNO¥O | IV OL | onnore SLONE | MW 591 NIl
‘I 000'9 LY ‘1d 000'E LV AT vas LY ‘14 000'9 LY ‘14 000'E LY A3 VIS LY ‘14 000'9 1Y ‘td DOO'E LY 1A VIS LY LHOIAM
ANIM GY3H $S0UD
AYMNNYE 3DV4UNS 1408 AYMNNY JUAL-TOS AYMNNY 32V4UNS AQUVYH
1334 MI 1814 440~
(ATISTT=0TZ1=A (uam) 3ONVLS v

(RETTIT=OTZI=A LUVH) ONIGNYT 2 SWITD) ‘140-3NVL TeEd
$73GOW INION3 $TIAOW INVIdAIV

DT5=05¥ WMOJ
Chit 'aL G
RNy ORds

55




HOAHRD LHOITA HAL4Y NOISIAZY OL LOArdNs
'AHYNIWITAYd 24V S8EUNDId a3y

STV 17e TwnexaW Himm
azadsury ani HaW €EZ  anv maw 0O9T nivinrvm

NYAT DONISINWD TAART ¥3§ 1°6 .
NYFT-0LAY * aazTuIY ANHL B VL vy -ad O00'ZT wvexwwomv avie 0BL ama oL
Hwh_"w%_..._u : uﬂhﬂh““mnu_-mﬂzﬂm ahh ° 7o (5 40 FAONYMOTTY TY10L ONILINAIA HALLY) Qb3 FY LYEMOD ¥ FANIFAY ‘ANIM HOJ XINYMOTTY 5n1d
FTLLOWHI TINd © QEISTRIY JALYNGNI 78 YT 1IN 40TV (7 HLIM LM EE0NTZ @1 (QOgiQ] LY EWI1D TYLLINI % d40-TNYL JN-WEY M 404 “TYVD ()G MOTTY
aNdoan ATANY XA SALON
LT gn | 12| 17w €LT | 0O0SIT “1°s |€lelze | 92 "1°¥| L1 | Q09T h 16 | SE| 1°Y  nSZ| 00LL |ELZ|zhi | ME| T¥TY| €8T | O00EZ] T1'S |T0E|ghz! th| TUY¥ [ HwIE | 0092
S8T| gp | T2] "1°¥| €T | COST|O00E [hZ|gy | L&] *1°Y¥| 61Z 0097 |L9Zine | EE| "17¥| SST| 0081 | Z8%spi | 98 *d4°Y| 087 | OOEZ| ODOE | 11Eignhz| dh| "8°¥ [ 11E | 0092
961 st | 22| “1°¥| SL1 | 0091 000 {9ct|gg | BZ| “1°¥ | T1%Z | 0091 9& 66 | EE| "1"¥! nGZ| 0681 | I6Zlzgy| GE|"¥"Y| 9L | O0SEZ| 0009 | I1ZE[ghz| hh| "MV | LOE [ 0092
80Z| ps | €2 | *1°¥ ] 9.1 | 0091 | 0ODS ghglzy |82 "1°¥ | 22T | 0091 | 0BZ/ggy | €€ "1°Y([ €SZ )| 0061 | hOE|gg|| 98 "¥"¥ m...n. 0SEZ) 0006 | TEEGhZ | hh| "¥°¥ | £0E | 0092
0%z gg | he | 17y | 0BT | 00ST |0OOTI |19¢|5. oel "1y | €22 ! 0091 | Z8%apy| EE[ 1"V €52 Q00T {91E{ney: 9E | ¥°Y | GLZ OSET| OOOZL | ENE|GHT | hh zq 66T | 00927
hEZ| gg | K& | "1°¥ | €8T | 0091 |000SL [he2ige 1 TE| "1°¥ | nC& | 00ST | LOE gy | hE Y| €52 | 0507 |Of€[zzq | LE| YUY | ELZ| OOWZ| OOOSL | ESElghz| hh| THTY | E6T | 0087
nsel gg | 9¢ | *71°v | vBT | 00T | 00QOT |€6C|gg | 1€ "1°Y¥ 227 | 0SLT | 9ZEgzi| hE| "1°Y | OST| 0SIZT [6hEjzgy} 8E | U°Y, L9T | 0OHZ| O00OT | OLE|SHZ! hh “¥CY | SBZ | 009Z
24Tl ng | 92 | *17¥ | 1BT | o0LT | 000ST |0TEjnE CE| "1"¥| €1Z ! 0061 [EhElgz|| HE| “1°Y| hZ | OSZT | 298|161 | BE| "W ¥| BST| OGhZ| OOOSE | WBElGhZ | hh| "¥°Y [ ZLT | 0092
0000¢ {12Ejgs |0€ | “1°v | 661 | 000Z {SSE|pgy| SE|"1"Y| 8ZZ ) 00ET |8it|s81 | 6€ | ¥°Y | GhZ | 05HhT| OOQOE | S6E|GnT | b Td'Y | 9e€T | 0097
] ‘H K} p—— A ‘H ‘IR R | ‘H “BH g h ] ‘H ‘g N hl H &g e
v e e g e | v e || SV ] v [ e VR G b e LRSS weaw| e | e | S v e
1| o [anm LIV L | o |4m iy D 4R £ o |dRm IV L p [4m
HONYYE KOWIXYH Y1Yd ONILY HAdO Y1YQd INLLYHAJO YLV ONILYHAJO BAOARLINOD WAKIXYH
0Lt 061 0§ orl 091 o1t (114 08 06 05 0% 0S 09 09
(0154 [+7 X4 oL 061 oTT 0ST 0Lt o1t 0Tl 0L e oL 06 08
183 OhE 06 one 082 Q61 0ZT ont 991 06 00T 06 ail ]
05 aTh o 00E 0hE 0ee QLT 0Lt i[]] [} 02t o1t onl ozi
0eEn 06h oel 05€ Q0h 08¢ 0ZE 00Z 0Tt 0El ont 021 09l ol
005 048 0s1 oTh olh 0cE 0LE 1544 [11.14 Qs 091 ohl 061 0Ll
095 059 01 o9t 0ES 09t 114} 09z 082 oLl 061 0S1 017 0618
0E9 134 061 015 065 oot oLh 062 (1115 081 | o018 o8l 0hZ | 012
069 008 01z 0LS 059 05h oIS [+°15 09¢ 01 | o0tz 00T 092 0eZ
094 0ik 0£T 09 0zL 061 09§ 05t 00h 0€Z [s74 oze 06T 092
0B 0s6 05T 089 08L oS olg (o=l 0Eh 0s% | o2 ohe oze | o8z
Q€8 096 oot G LJHDITd NI AFEVIIVAY LON FINVMOTIV "T¥D 08 O 00€ | o000 TT AY| "1°F L¥ (000°ZT 1¥]| T1°E Lv
TYOILIYN ALNLVIS IVD TYDILOYN dLNLYL8 I¥OLLOVN AENLVLS TYOLLOVN _ dLALV.LIE I¥D TYDLLOVN SLALYLE
BTN HIV NI ZONYA |N SATIN IV NI AONVYH STTIN HIV NI AONYY SETIN ¥IV NI 3ONYA B0 STTIN HIV NI ZONYH
A Tdnd Al m il Tand 1
*8H "ul g uwyj adowl aineeaxd projiuwa Buipasd quivd
-X2 proav 0 1888909 J1 ApyBye WA 80Py Alnoy (§°V T pazinbex Bur)es FUALXT PU8 € 'V "W d f wnundo | 9%C nON hd o | 009% | tvhuon
paaderre pajwdlpul UWEUIBW A0 US[ILTJo Jo4 ‘edlalajal lof peal ("[7IV) 2pnin[e BulFinid paalssp ajsodde pus molaq £[[8a1} reE 51 Y = 000€ | J2ymod
gan[ea #yuwixciddw are (g 'v -J) peedelrs anxy pue ('H 'd 'D) -Iap TUAOY 2 O} SOJJUI II¥ [8O]JNBU IO aNje3s Ay} Uvy) Ijwerd 1o | S
Imoy Jad suo[[88 ‘('g ‘W) 2ansseld plojiuepy ‘-pesds Ul AJYLIDEE 07 [8nba anwA FONY I 109[eF puw Y311 10 37a] 0 A[[FIUOTLIOY BAOK 09¢€ ﬂ ) oy o9 0coe VM
8 38 23unI UL 28¥3I0U| 2AIBERIBOId 2418 A PUW AT “III ‘TI SUWIAIOD) "BuIsINId JOF Pash 3G 03 [9NJ JO JUNOLUB UBY] §89] 10 03 [BNDS ULIM{0D ‘H'd D LIMIT | HOLLIBOd [ NOLLIBOS | UDH "N | i oo | gyopy
“Auo Busingd paods ylry AsueSiswe Jog I UwWne) SHLON TEAA Ul aandy o8 :LYVHD ONISA HOd SNOLLOHISNI TvioL _ IMIZ | TIOLXIN) JIMOTE | 4 W
BANNOd Oom.ﬂ_ 0oL OO_.w_ iBLIWIT LHOTIM LHYHD 1I6=0121-A 8 68-01.1-A ((S)ANIDNE
ATNO S1d0ddNS MNVL H8C-d

SWALI AVOT ITVNHALXH

LHVHD NOILINYLSNI NOILYHIHO LHDITA

(S)TIAOK




NYT1 DNHINED 17D

NYT1-oLNY 1°¥
HHYOLNY =¥ ¥
HOIM TTnd o4

4

TIAXT YIS 71
TIAJFHIY INAL 'R Y 'L
WNOH W34 "TYD 8 N *H4'D

AANFFINd TIOJINYA “d M

T

135 FMNLXTA HLLWM
QIXJEYTY 'ANT HAW /T2 anv wmdd QDB NIvLNTYM
LTV 14 08. Z1 iv samiwmy “1vis (Q/E] A1d oL
(YD ()G 40 FAINYAMOTIY TVIOL INILINATG WILiv)

"Q.b3IY ¥ LYEWMOD ¥ TANACTY 'ANIM W04 IJNVYMOTIV §171d

SUNvVL NO1Iv9 59t

SWALI AYOT TVNUALXA

oMl

JHVYHD NOLLINYISNI NOILVYIHO LHIINA

HBE—~d

(8)THAOKW

ZLLLOWHL Tl *L° AATSFUIY AZLVIIONT ©E¥ 1 TINEA0 "IV g HIIAC LM ESONDGT gfr o] 1¥ HITI TYILINI ¥ L40-INVI dN-WHYM 404 “TYD ()5 MOTTY o
aNaoa TTINVY XA &oN
60195 | S| 1w |.GL1 [ 0091 | M°S |eT&fo8 | ZE | "1°¥ | LIS | 00ST | LEZ|0KI| hE ‘'Y | bhZ | 000Z | ESZ/hGI | SE| CW Y| 192 | 0SET “17s | BLT|GhZ| hh| "¥°Y | 88Z | 0092
681|65 [ 92| "1°¥ | ££1 | OD9T [ 000 |€2C[€8 [ &t | *1"¥ | BIZ | 009T { LhZiSIN| hE|°1°Y| hhZ | 001Z | Z9Z|esi | 9| "#'Y| BST| OGEZ 000€ | 98Z|ShZ | nh | "¥°Y | S8Z | 0092
oozieg | 22| -1'v| 081 | 0091|0009 [eczyg |€€| *1°¥ | 812 {0591 | zszlozs | ne|-1°v| enz OSET | KLZ|€9 1} OF | "¥°¥ | LST | OSEZ | 0009 |G6Z|ShZ| wh | 8" ¥ | 6.2 | 0092
1Z1(9 (82| "1'v E8l | 0091 | Q006 [ONC(i6 |tE | "1°¥ | B8I& | 0GLT [ 89Z|9Z1| we| *1°Y | ZHZ | 00ZZ | Z8Z|141 | 46| ¥ | S5Z | 0042 0006 | hOE|SHZ | nh (| “¥°Y | 8T | 0092
hZZioL | 62| "1°¥ | hBT | 0091 | 0QOZL |SSEG6 | CL | “1°¥ | L1 ' 00BL | 8LZ|0€l | SE{ V'Y | ohZ| 00EZ |Z6Zigze | 26| ®°¥ | €5Z | 00z | 000zt | hig GhZ | hhiT¥Y [ £4Z | 0092
ez [CE | "1V | GBI | 0091 | O0OSI |L9C0OT | EE | *T1°¥ | L12 [ G581 | 88Z|oEl | SE;: *1°Y| LEZ | 00EZ |SOE|sg) | €| -4'¥ I1SZ | 05T | O00S{ | HZE|GHZ | hh | “¥°Y | 892 | 0082
Zsz(e. |06 |1V | 28T | 00T [ 0000z [2BZOL|€E | "1°¥ | TG [0s61 |00Ejoes | SE|“1°Y | 8ZZ | 00EZ {ZZElse1 | 6| 4" Y| ShZ | O0ShZ 00007 | 6EE|GhZ | hh [ “¥°Y | 6SZ | 0092
69¢(Gg | 08 | "'V | 8L1 | 0581 | O00ST BEC[LTIT 1 EE | "1°Y | COZ |0S0C | SIE[9nl | SE(*¥°Y | BIZ | OOEZ {BEE[GOZ | O |“¥"¥ | 8EZ | 00SZ | 0pOSZ | £SE|shz | hh | “¥° ¥ | enz | 0092
D000 30E MTT{€E | “T1°¥ IS8T | 0STZ | TZE|6hi | SE|"4°Y | 00Z | 00ET jLME(1Z | ON |"¥°¥| ZZZ| 0052 | 00OOE | 09E Ghg | hh ] "8°Y ) ZET § 0OSZ
h ] L:4 . p h ] b IH [—— Rl ‘H 3H e b ‘R p—— T ‘H i oyt
Yo e TSN wean| wea v e e | B LSS | v [ o e (R ST waw | v [ e Yo gy |Waw| jeag || e w | TGN g
L D d 'R ..-.\H.q L L 4R E 4 ‘0 4 L o ..HNH.q ‘L - 4
TINVH HAKIXVR Y1vd SNILVHAJO ¥Y1¥d ONLLYHAJO YLVJ INILYHEJO SA0NNLLNOD WNAIXYH
0LT 002z 0L 081 0l el ohli 06 00t 0L 0L 09 08 04
[80.5 OhE ozl 0se 062 00¢ Q€T 0ST 08l 0zZ1 02t oll Ohi 0Z1
ozt 06h 174} 0%e 0 062 oge 0ee 052 ol 0Lt st 00z 041
095 0€9 ozt osn 0€S 0Lt OEh 08¢ OEE 0z | 022 061 0sz | ozz
0L8 0Lt 0L2 09s 059 osh 0zs 0,113 00h 0LT | 0L2 ong 0IE 08z
008 0Z6 0ze OLY 044 ons 029 olr 0Bh 0zt 0743 08¢ 0L OEE
06 0901 0LE 0LL 068 o) 0zL o8t 0SS 0LE 0L 0ge 0th 0BE
0501 00Z1 0Zh 015) oloi 0TL 0iB ons 0€9 0Zh [vAY o723 0gh 0Eh
oL1l OhEl 0ih [0 203] €1 06L 016 ol9 004 0lh oLn oah 0hg 08h
0621 06h) 1} 4:] 0601 0§2Z) 088 0101 0L8 0LL 0Zs 024 ogh 008 0€S
0Znl 0g91 0LS 0611 0Lgl 096 [N 4273 058 045 0Ls 005 099 085
oent onsi oes ) LHDITA NI TEVIIVAV 10N HONVMOTIV "1vD 080 OE9 jooo'ey iv| “1°s Lv | oo0'FTLv| "1°G L¥
TYOLLAYN ALALVIR IvD TVYOILOYH d41n1vis I¥DOLLOAYN _ HLOLYLE TYOILLAYN _ aLniv.is IV TYOILLOVYN F:ARERA A 1)
FATIN HIY N1 IONYH ‘BN S3ATIN 41V NI 3ONYHT SATIA U1V NI ZDNVH BATIA HIY NI ZDNVH s SATIR 41¥ N1 ADNVH
A 1and Al m 11 N4 1
"By “ur g uwy} aJowl aunwsaxd plojruwws wnmvmou TALYE
-X0 ploA¥ 0 AIwsRadet Jj AQyBie WJY 1enlpy A[noy (' ¥ ) -painbau Bury3oe FUNLXIK PUE 'S 'V T “K 'd “§ wnwiydo i NON i nh 009¢ | avRiox
peediay peiso[pm urEIUIRW D TAFO[F e L0 ‘BIUBIIAL 10) pwea ("L'TY¥) 2pnilyE Buwsinaa paneap ajiwoddo pus mofaq Aq[wary nee 31 oy hS DOOE | 3%
gen[EA ;wwmixoadds are (g 'y ‘L) peadiare ann puw {‘H 'd ‘D) -18 UMOY 8q 0F SNW 218 |FIINEY J0 3INJWIE 3Y) UBY) 13}83LB 10 ——
Inoy Jad suojeB ‘(*d ‘W) eInsiadd ploJiusy ‘peads ul IYPLIOwH 07 [BND3 aN[¥A DN VY 192|28 pus JI B 10 }J3[ 03 A[[MIUOZLIOY BAOI 09¢€ § oy 09 oot uva
® 18 aSuel Ul ISWardU| earssaiBold sald A pu® AT ‘[I] 'I[ SUWN[OD *JUININIY JOF PIEN 3 O] [9N] JO JUNOWE UWY]) a§3] J0 03 [¥ND2 uwnjod Hdo LIACT | AOILIRO4 | ROILIBOL | (OB "KL | 0y g SLIRIT
-A[mo Buweinta psads yBry fausdsaws lof 61 | uwmion - N J ul aunBy 32935 L LHVHD DNIS 304 SNOLLIAULENI vioL IMIL fFUALXIN) BIMOTE] AR
BANNOd QQG 'Sl O 0O0|'8} SLINIT LHOIZM LMVHD 16-01LI"A 8 68-0I1L1-A (S)INIONZ

57



ey

L35 IUOINTN HLIM

azadsury ‘ant Hdw LT1C anv waw 0561 wrvanrvw

N¥3d7 ONISIAMD 17D TAATT ¥3S T . X
NYATOLAY 1Y IIEUIY AMUL ©F VL v ad 000721 _iveanwmy aves Q0BT atdor
ﬂw_uﬂnﬂw_ﬂ“ “ “ N“”Mﬂﬂ“ﬂ“ﬂ““.“lﬂ(“ u.un ° o O@ 40 SIINVMOTTY TVIOL UZHFUDnmﬂ.ﬂﬂtiv “QL,DIY §Y LYEAWOD P FAUTETE "ONIAM HOJ TONYMOTTY £n1d
FTLLOHHL T1Nd L4 QFFAEETY JALYDIANL 75 %] TIndA0 Ve (06 Hlm imesods @1 005761 1w WAL TOLLING® J40-IHVL IDTWHY M H0L TVD (G MOTTY
ONAZOAT A1dWY¥Y X3 BALON
: e 1 Z T ¢ | oLl ! WY | ENE 1z, '
To[ o9y L2 1¥ | LLL| 00ST[ TS 1STE88 | 26TV ® OLLToEZ g11] #E "1 w0 Haw o5z -s1uss vorred por | 15
67| 2| 8Tl 1y | 0BT | OOST|OOOE [PZCE | EEL 1Y | OTE 05L1(9hZ| ZTH| hE"1°Y | ZhT | 0022 yita gy| sjqrestwisg -xmy | 00OF £ uwn{o] esq
2oz | 69| sel+1'y | 281 | 0091|0009 |hEZj96 | €EC|-T1°¥ | 61 | 0081 |4ST LTI RE[TVY | (02 | 0632 £ uunjo) as o009
Wizl €11 DEl 1Y | tB1 | 0091|0006 |9vZ00T| £E|-1°¥ | 816 | COBL |59z 0€1| G€ " 1°Y | 687 | 00ET |ZLZ|BZ1| 8| "d4°W] OSZ | OOMZ | DOOG | ‘Haw osz-sauva uoyred por
gez! 84| 161 1y | 981 | 09T |000ZL |nSTirOT| €E| 1"y | L1 | OSET[ZLZ|OEI| SE|"1°¥ | HEZ | OOEZ (BBT(n8I| BE | “¥°¥| 6hZ |.00hZ | DOOTL YITa SVI ITqIesTmIag KWK
gez! zg| zel|"1'v | 981 | 0091 000SL | 992601 €€ |*1'Y | 912 | O0OC [ IBT | thl| hE ["¥°¥ | DET | OOEZ [OOE|Z6{ | BE | "¥'Y¥| ZThZ | 0SHZ | 0OCSL
25¢ | B8] 1e)"1"¥ w‘mma 0eL 1| 0Q00Z | 182{S1T| ve |1V ) 608 | OOLZ |G6Z|Zh)| SE Y'Y | BZZ | OOET [9IE|€QZ| 6E | “8° Y| |4 | 0047 | OOOOT
000ST |962(12T| nE|*1*Y | 00 | 00ZZ | L0 | €SI SE "WV | 13T | OGET [ZEE\EIT| Oh , “¥°Y| EEZ | 00ST | DOOST 7 uunioy Isp
0000E |€0E(EZT| hE [“1"¥ | S8BT | O0EZ |SKE|4SI| BE ["H'Y | G61 | OGEZ |OhE|GIZ| In | "¥°¥| BIZ | 0SST | DOOOE
L] ‘H BH U B ‘H d:{T“‘. T \ “‘ ‘ m‘ A .\—«. “BH T - .n‘ ‘ _m— 2 . .| | ‘H ‘M i.l -
voiw L |t SO | geea | v e | N LN | v e R LEST bwaa| v [ VY L e | e v | o | | T sV WA
1|0 [¢xw v | 2| v R A 1 o |lamwm LD |aw LIV 1|0 |4
TONVH WANWIXVH V.LVQ INLLYEEJO Y.lvd INLLYHALO Y1Yd SNILYHIJ0 BAONNILNOD MNAWIXYK
002 14 06 oLt 00z orl . 091 0Tl 08t 06
GOBE ohh 0ll oZE 0Lt 0L% gle 01z 0he [\FA]
0LE 059 052 0Bh 08§ L L L 0sE ) 08T |
0S4 058 1143 ots o0es 018 054 oon 0%h (133
9%} olol Olh 08L 006 ong Ghl 005 045 Olh
ollL 0BT 06h ong 0801 08 oed oy 069 06h
: S I 7 uwn|on Is)
0eel ] 045 0601 0sz! 068 oL0t ooL 008 045
081l 0041 059 orel 0OEhI 0T0t ol 06l 0l6 059
0891 0161 0EL oee 1 0191 ontl OIEL =3 ozol DEL
orsl oliz olg 0561 08l 0971 0%hi 066 0EL] oig
0161 007z Dhe 0091 ohgt 0Tl 015! 001 0811 ohe
0z61 arzz 008 C  IHSIT4 NI ATHVTIVAV LON FONVAMOITIY "1Ivo o & | 006
TYILOYN HLALYLE IvVD TYIILAVN HLNLYLS TVILLOVN % ALOLYLE TYOILOYN lw . HLALY1S IVD TYOLLAYN ALNLY1R
STTIA UIY NI IONYH 51N SEATIW UIV NI ZONVYY N BATIN "IV NI HONYY SHTINW HIV NI ADNYH - TN SA'TIN HIY¥ NI 3DNVH
A Tand Al 1 1 Tana I
“BH UL £ Uy} 810w aInseedd plojiuvw Bulpasy | . anivd
-Xa proat 0] L1wseedsu J1 ARYBYS K4Y #0ipY Aunoy (g v T "paxmbar Furiies FUNLXIW PV 'SV T W 'd " wnwpdo sz | 3non A 4 | 0082 | rvdvos
pasdsqie pajuopul ulBjuewl A2 US[O1FF3 40 ‘IS I0] peaI (TV) apnjiye Buisimgd palisap 23isodde pue mopaq A1pesin wee 7 a1 oy # s 000E | Aamod
sanjea ojwuixoidde are (g 'y 1) peadsae ennj pue (‘H "d "9D) -1aA  TUMOY 9q 0] SI[IW Iie Jed{jneU 10 81NJ¥I6 9Y) UBY) Jajuald Jo e -
oy Jdad suoeB ‘("d ‘W) 2angseid plojIUBl -paads Ul AIYIAIES 0} 18nbd anRA ON VY 193[98 PU¥ Y311 I0 1J3] 0} A|[#JUOZLI0Y BAOJ 03E _ g Y ﬁ 09 00CE avm
® ¥ afuel ur aswaroul daBEALBoId BAlB A puU¥ AT ‘[I] ‘I SUWIN]OD ‘BUISINAD JOF PAsn aq 0} a0y JO JUNGUIE UBY} 653[ 20 0] [Enba UWN|0D wao | Tlmm | NOLiEod |No1diSed | (BH RN
‘&[0 Buietnao pasds yBiy AousBrows 10y 81 [ UWAPR) SALON  TENd U N3y 309G :LMVHD DNISN HOJ SNOILDDMLSNI | 1vios  =xi |zwnuxm|wasots| am | MUV ] MMAR
gaNnod 00L' ¢ oL 00G 6| SLINIT IHDIM JUVHD 16=0141—A B 68-0Ol1L1-A H{S)INIDNE
SUNVL NOTIVYS
00€ OML H8E~d
S VO TV RN 18VHO NOILONULSNI NOILVY3HO LHDIT4 N




NYT1 DNISINWD ¥ 172 TIATT ¥AS 16

UYL auaixoe it
oxzdstiy ‘ant Ham BIT anv way 0SES wvinmvw

Q3¥3H1v3id4d H3ITN13d0Hd Qvad

NOILlv¥3dO 3INION3I 3IT9NIS
SWALI avOT TVNILLXH

LYYHD NOILONYLSNI NOILYY3IMO L1HOITd

NYZTOLAY TY aATLEAIY ANAL 6 ¥ 'L 4vud Q00" 2L LY EITIKMIV IVAE QG AT 0L 0. 2mM UY 4vEN0D
HW——“-D-.\_—A..J“ i .N u“nnoﬂm-l"“mﬂ“ﬂ.“r_c(h h ° o OD 40 £IINYMOTIY TYLIOL OZ.FUDQHQ.IHE<U ¥ NAUNENN ‘ddla NOd IIMTAOTTY -:._L.nluau 1V1A1EL
FLLLONHL TINS *L°4 a3FSEUIY GALYIANI 5 Y T AN 40°T¥D (7 ML cumsscasen 001761 av ¥ 440-31TL "d0-NNYA 3WI0AT OAL WOA TTO O KOTW
' anaoat TTdwvXa SZion
sitlss lee| 17w | oet| 050z | "1°s |oell 1ine | "wTy ) 881 OOEZ |661| 78| 9E “¥'Y | 661 [ 0SET {60Z(86 | 6E,"¥"Y | TIT | OShZ| —y-g |IZZ|ET| hh|"¥'Y | LZT | 0092
61 s | ne | -1y | 991| o502 | 000 [S6T cLjnE | "¥'¥ | SBI 00EZ |90Z| 8| ¢el-d°v | 86} [00nZ [91Z[101] 6E[ WY | 60T | OSHZ| oQog |LTT|ETL| hh|¥'Y | HZT | 0O9Z
zotles L ne | <1w | 191 0otz | 0009 [o02| niise | cutv | 0B1 |00EZ [ZiZ| €8{ LE[“¥°Y | £61 |OONZ {hZZ|G0I| Oh|"¥'Y | LOZ | 00ST| 0009 [hEZ|ETI| hh W'Y | 6iZ | 009Z
0006 [s0z| 9i/sT | "9 v 9.1 |0S€T [61Z| 16| @€ -¥'Y | 061 |00nZ (15Z(801| Ih"¥'V | €OZ | Q0GZ] 0006 |OHZ EZI| ®h "¥°V | £1Z | 0092
00021 |goz! L{GE | 9y | 89T |0SET | hZZ| Z6| BE|"¥'Y [ SB) |OGHT |ORZ;ZLI| th|"¥°¥ | 102 | 0SSZ| OOOZL |LhZ|EZ| hh|“¥'Y | BOZ | 0092
00051 [215) 6L|9E | "¥"¥ | E9T |OSET | 18| 96| BE|"¥'Y | 0BI | 0SHhZ [8hZ|911] Th| W'Y | .61 | 0G57| 000G [ESZ{EZI| wh\“¥"Y | 207 | 0092
0000Z OhE| 66| GE[ UV | 141 |OSHZ |TOT|ETI| En|7U'Y 161 | 0092| 0000Z [29Z|£T1| hh(7¥"Y 161 | 009z
00052 LLZT|ETI| hh|"8°Y | GLi | 009Z | gposz [ LT[ ETN| hh|"¥°Y | 641 | OO9OT
0000GE 9LZ €T th|*HY | 991 | 009Z | popof |9LT|ETH] wh “¥'Y | 991 | 0092
‘% | H | M S 9| H | PR . Ta 1w | I | x| m I FRERET e
vl ) e ST | geea | v | e b LR LN fwea] v e R LT | v L | e R g g qeag | e e IR 6N T e
‘L o d 'R .—H...H< L o |d'R L D 4" L 0 d 'R -_.-._1H¢‘ L D ‘AN
BONVH WAWIXYN ¥.1VQd DNILYHAJO YLYQJ ONLLYVHA4O Y.1yd ONILYHAJO BAONNLLNOD WOWIXVH
09 0L 52 0s 09 08 05 o 0s ST on on 0§ 0h
021 0hl 0§ 1198 0zl 06 0l 05 20l 0S 08 0oL 06 1]
061 oz 5L 091 081 onl 091 0tl ohi T4 0e1 ol1 oht | 0TI
05¢ [+:T4 00t otz onZ o6l oz oLt 061 0ol 091 ont (7] 091
01 09¢ szl 09z 00¢ onz 0Lz otz one §TI | ooZ 03] 4 087 | o0z
0LE 0th 051 0%E 09€ o8 QEE 0%e 062 051 ane [$2¢7 042 ohZ
oEh 005 SZi OLE 0th oe 08¢ 08 ont SLl | oif ose oze | o062
o6n 045 007 b 06h 08t Ohh 0] 06E 00z 01e oge 09¢€ 1113
089S 0h9 k144 oLt 059 o 064 ogt Oth ST 05t oce ()] 0L€
029 oL a5t 0ES 019 oLh 055 ocr T osz | OF¢ O5E 0sh | orh
__ | —
oog QO  IHOITJ NI HTEVTIIVAY LON HINVMOTIV "1vd gp O 00 [ opoz 4v] 378 1v poo‘zr 2¥[ 15 uv
TVILLNVN HLALYLS IV D TYOLLNVN % ALNLYLE TVOIL¥N ALALYLE TYOLLOYN _ ALALYLS8 IVD TYOLLOYN ALNLYIS
EETIN "IV NI 3ONVE B SA'TIR UIV NI IDNVY SATIN HI¥ NI 3DNVH SATIN HI¥ NI IONYL BN SATIN HI¥ NJ IONVH
A Tand Al m 1 Tand I
"BH -uf g UBY) aI0W 2ansgaxd plojiusw Buipaao aaivd
-9 PloA® 0} A1¥esedau J1 ARYBIE WY 18Py “Auanoy (8 v I} ‘padinbel Buijjes FUNLXIW PUB 'S 'V 1 "W 'd g wnwndo | gee — i o " 0092 | ~vaxou
posdaare PaIBOTPUl UIFIUIBW £2U2120]F3 10 'IJU3IAJAIL 10] pEa1 ((1TV) 2pniys Buisinid palieap apeoddo puw mofaq Aj[esn ngE a1 oy s CO0E | cBv B
gan[ea 2juwixoxdds are (g 'y '1) peedsns anzy puv (H 'd D) -I13 A CUMOY 2q 03 BI[IW JIB [BI13NYU 10 I}NIWIE Y3 UBY) I1298a3F Jo [ — e
anoy Iad suor(e® ‘(g ') 2anssead pojiuwpy ‘paede ur YN 07 [enLha an[ea FONVH 0928 pu¥ JYBLI 10 1J9] 03 L[[4LUOSLIOY A0 ost S uy 039 000€ ¥ a
% j& aBumi ur agwasour dalEsalBoad Al A pue AT ‘IIT ‘I suwn[od “FuisInId 103 pasn aq o3 [aNl] JO JUNOWB UYY) E83] X0 03 [8nbd uwInjoo RdD IIRIT | NOTLISDd | NOILISOd | COH RU | o -
*A(uo Buisinio peeds ySiy LousFiawd 10y SI [ uwnp) SALON TAOM W 3108y 10338 LLAVHD ONISA HOJL SNOLLONHLSNI TVLOL ANIL | THALXIW | HAMOTE | AR
ATNO SLHOddNS MNVL TvYNd3L1X3 SANNOd QO0G'El 01 00.2'G| *BLIWIT LHIIZM LHVHD 16-01.1-A 8 68-0Il.(-A{8)INIONE

NOtlvd3d0o 3INIONIT 3IONIS

HB¢-d
($)TIAOK

59



N¥3T ONISINND
NY3IT-0L1NY
HYE-01NY
H2Y T1N4

TIAAT YIG T8
azTAE€ATY INML 8 ¥Y 'L
WNOH ¥Id “T¥D '8N H'd'D
L]

"1°Y  13€ TEuXIMN HItm
aATAEMIY ANl HdW (T2 anv wdd 09T NIVLNTYR
Y Q00 ..NH LY ITINEIY LYIE ()OQ] A4 OL
CTYS )G 40 FIINVMOTIY Ty.LOL ONLLIHIATT WIL4Y)

'Q.D3M Y LYEWOD ¥ TANISTd 'aNIM HOd IOINYMOTTY 6nTd

FLLLOWHL 1T0d ¥ AQTASILYIY TALYOIQNT ¢ TANd 40°T¥0 QTP Him imesows a1 QOh°'L1 Lv SWITD TYLLINI ¥ £40-3NVL 'dN-WHYM 04 "T¥YD 05 MOTTV e}
ANA AT HI1dHY X3 FALON
891 on 22| *1°¥| 191 | cost| V'S {o1z|89| BZ| *1°¥| H1E | 0091 GhZ| 66 | €€ | *1°¥| ZSZ | 0SBI|[69Z| hhiI| hg | "U'Y| 64T | O0EZ | 15 |2Z0E|SHE| nh | “¥°Y| nig | o0sZ
€LT| Lhl ZZ| *7°wf 6ST | 009T| 00QE |12 1L | 62| ~1°¥| STC | OOST| hSZ| 201 €6 “1°¥| (ST | 008 |L2Z| 601 G| "¥"¥| G.Z | 00EZ [00OE 1 11e|SHT| wh! "% | 1ig 0097
LBT| 0S| €2 *7*¥| S91 | 0091} 0009 |16 SL | 0| *7°v| 912 | 0091 G592 L01) €8 | “1'¥| 4sZ | 000Z |28zZ| SI| s& | "¥"v| €22 | 0s€2 RJB@ 1T} SHZ| bh | "¥°Y | fOof | 0OST
66T| €5 pZ] "1°¥| 69T | 0091| DOO& [ERPBL [ TE) 7°¥| £1& | 009T|gzz| V11| €6 | “1°V| 052 | 0502 [86Z|091| 9¢ | “¥"¥| 122 | OSEZ | 0006 |1c€| SHZ| wh| "¥°V | zog| 00z
TIZ| LS| SZ| "7'w| LT | 0091{ Q0QTL |54 CB [ TE| "7°Y| L1Z | 0091]@8Z| O1If hE| *1°¥| 6hZ | 001Z [B0E| 99t 9€ | "'V | L97 | 0GEL (0QOOZI |OhE; SHZ| wh | “¥°V | 167 | 0097
62Z| 19 92| *1°¥| BLT | GOST)Q00SL |69 LB | €€ 1"V | 6TZ | 0S9T1{896Z] OZI[ hE | "1°¥| 902 | OGIZ|EZE{ ZLI| £E | "W V| £9Z | 00hZ | 00OSL |8he| ShZ!) tn | “¥°¥Y | 06Z | 009Z
gha| 99| (Z2] *71°vi BT | 0S9T§ 0000Z [EBZ 16 | o€ vyl 2z | osct]niel 2l we ] 10w Bez 0SZZ [SEE|BL1) 8E | “¥'Y| 952 | 00hZ | 0OOOZ | 19€| ShY nh | *¥'¥ | 1.2 | 00%2
482 T4 2| -7°v| SLT | 05L1| ODOSET [hOE|BE | 26| "1°¥| BOZ | 0061 | )gg| IEN| GE | "1°¥| ZEZ | OOBZ [ZSE|6BI| 8E | "¥°¥| 802 | 0ShZ | 00OST | €| SHT) wh | "¥°¥ | 492 | 0092
$82| Li| LZ| *71°¥| 2,1 | 006%|O000OE [SZE|MOT 2€| *1°¥ 0T | 0508 | ong| 16y 58| *1°v| 122 | oo£z 125 002| e | "u'¥| ohz | o5hZ 0000€ | 88¢| ShZ| hh | "¥°¥ | 252 | 0092
‘' H el —— g ‘H "R . ] H Ay A h] H y . -] ‘H “AH T
R k- eI D R A A R B R b e P R bR R A PR R R R - Rt
p ‘0 d'K -F_.H.G- L D {d'R L 0 d'R L 0 d 'R -H.,‘N< L D d'R
HONVE KNHIXYH YLYd ONLLYREAJO YL1Yd ONLLYHAdO V.LVA SNILYHA4O SNONANILNOD WAKNIXVI
00z ohz 0L oLt 0oz ont 09/ 001 ozl 0L o8 o 06 08
06¢ Ghe 001 ohe 082 061 ozre 0s1 0Ll 001 0Tt 001 (i14] 01t
08E ohh oEl ote 09€ 052 0627 061 oez ogl ont 0EL 0si | 051
oLh 0hs 091 06t 05h ole 098 oLe 042 09t 0Ll 091 002 08l
0ss 0h9 061 09h 0ES 0LE 0Zh 082 0Z¢ 06! o1z w1 0hZ 0lZ
ohg onl 144 0€§ 019 OEM 06h 0z€ 173> pzz | om otz 082 | 052
0EL ohs 047 018 904 06 09$ 09t ozh gsz | 08 oz o1e | o082
0Z8 0he 082 089 08s s 9Z9 otn olh 082 Ole oLe 0S¢t olE
016 on 0lE 054 08 003 069 ash 075 018 one 00€ 06€ | 0SE
066 LI il 08 056 099 9L 06h 045§ 0he OLE OtE 0th 08¢
0G0T 01Z1( 09¢ 048 000! 004, 0Ig 028 009 oot | Q6% 04k 0Sh | 004
usot 02z orh O XHDITS NI ET4VTIVAV 1ON JONVMOTIY 11vy 05 0 01n [00021 Vs i Jooores o] T8 W
TYOILLNY¥YN ALALYIE I¥D TYOLLAYN “ ALALYLIE AYILLAYN m ALALYLS TY¥DILAYN ﬁ ALNLLYLS IVD TY2LLAVYN ALALLYLE
BATIN AIV NI GONVYH BN BATIK IV NI AONVYH SATIN H1¥ NI ADNVH SATIN UIY NI GONVY 'n SATIA 9IV NI JONVH
A aa Al m i} T3n4d I
“AH Ui g uey) sxow aunseadd plojiuvw 3uipaad qaLvy
-Xa ploa® o} AT8EE0ddu J1 ALWYBUE WJY 1enfpy Aoy ('S V1) ‘paainbaz Buryjes FPULLXIN PU® 'S v "1 "W 'd g wonwndo hdad NON | uv | mo 0098 | avmmon
peoden® pajedIpul urejuIsw Ao UL} Ja 104 -90ULIRJAl I0] peal1 ("J1v) epnji[e Businid padeap 231soddo pus mopaq A[[82l} HEE a1 av ng 000E | zE¥8%im
89n|8A ayvuIIxoldde are (‘g 'y L) peedsn® antj pus (‘'H 'd ‘D) -3 TUMO}Y 8q 0} SI[IUL I8 [EI1JNWU IC 330)8)6 AY) UBY]) J938aLE 10 p—rre
1oy JIad suofied '("g ‘W) 2Imesaad plojlusl -peeds ul Q11299 03 [enba an[ea FHNY Y 129[98 pue JYBLI 10 373] 03 A[[BIUOZIIOY 2AOF ose S ¥ 09 000E o
¥ 48 23UB1 Ul ILYIIIUY dAr88AIFOId IALE A DU AT ‘[T 'I[ PUWN[O) *BuiB[NIY I0J Pasn aq 0} [an} JO JUNOLW® UYBY] 883] 10 0 [8Nbd UWN(0D ‘HdD LI | HOLLIBOM | NOILLISOG | COM KU | T R
A[uo Buisingd paads yBry 4Aduelsema Joy w1 | uwno) :SALON TANA Ul 3dndy 10898 ' LAVHD DNISA HOJ SNOLLONWLSNI vioL ARiL [AMOLXIR} WImOId | W

ATNO S1H0ddNS MNVL

BWALI AVOT TV NHALXA

SaNNOd 000G ¢l oL

cov'LI

SSLINIT LHOIAM IHVHO

JYVHD NOILONYLSNI NOILVY¥IHO 1H9I1A

16-0121-A '8 68~ 0I1LI~A:(S)ANIONT

86-4 PpPuDp rgge-d

(8)9dAOK




NY3T DNISINED < T2 TIATT ¥vaS ¢
NY3T-01nYv v T334SUIY IN¥L =
HOId-OLNY ‘v dACH ¥3d T¥3 SN
HOId T1Nd - ES FWNSSIAd A TOHINY W

ST 138 IWNAXIW HLIAM
a334SUIY NI HAW ZTJ  any Wdd (081 mivinivw
WY Ld (00t g LY SITIWYIY LYLS  OGT A4 0L
CTYD  ()F 40 FIONYMOTIY TVLOL DNILINAAIA HILAY)

‘A.D3d 5Y LYAWOD ¥ IAuITIY 'ANIM ¥04 IINVYMOTTY sN1d

FTLL0¥HL TN <L'd Q33d$dIY Q3LYIIAN] ‘1 T3N4 40 T¥D OVN. HLIM LM SSOYD 871 OOZ.mﬁ iv GWITO TYILINI ¥ J40-3INVL di"WUY M HOd "T¥D U( MOTIY 3
GNI T ATJWVXT BALON b
697 BY - 92 R ) 9L, 0081 1 |oie 9 ze | 1Y £1¢ | 0591 ZET! Sl he| 1Y 6E7 | 001C m:w,ﬁ BSI| 98 4V G542 0SEZ| “1°S |SLC ShET) hh MY - GBZ | 00Oz
187 49| ¢ _ 1Y 691 | 0091 | ooog |62 |06 [cE | =1V El¢ § 00l ;N, 0F) he|"1°Y BET | 0912|9oST| 01| 9g|"¥"V | £52 DSEZ ' O0OE (T82:GhZ hh "WV 08¢Z ; po9z
zel; 99 |82 -1y 1L | 0091 (0009 62276 |€€ | *1*¥ | €1¢ | 00BT |15Z| SZIT he|"1°¥ LT | 06TTihoz |88 9E| WY 152 00hZ| 0009 |06Z ShZ| hh| ¥’V 9z | 009z
el OL (62 | *17¥ Nt 0091 | 0006 [6€2|L6 €€ [ *T1°¥ CTZ | 0S9T1 | 19¢| 1B SE|" 1Y SET | O0ET|hLL|GLt| LE|"¥"V 6hZ 00hZ | 0006 |BBZISHZ| hh "H'Y LT | 008¢C
oIy ML | o€ | *7*¥ SLL | 0091 | 00021 |6h2|C0TLeE | " 1Y ¢lc | 0061 |89Z| 161 sg|"1"¥ 1€ | ODEZISEZ EBI| BE| "Y'V 9h2 DO HhZ | 000! [Z0EISHZ| hh) "H'V 8%Z | 0097
6¢¢ BL | 16 | "1"% | 8.1 | 0041 |000S1 |09¢|L0Tiee | “1°Y 0le | 0O0Z |9LZ| IBH GE("1"¥ 827 | ODEL{h6T |68BI| BE| Y'Y THT | 0ShZ | 000SI [hIE|GHT| hh) "HY 082 0092
nhep M8 e | 1Y Sl | 0oLl | ooooz [Sce|€Tljne i 1"y nQC | 0S0C (LBT| WEt| HE| "WV $1T | ODET|BOE BGI| 6E{" Y ¥ hEZ OShT| 0000Z | 9ZE1GhT| hh "H'Y BhZ | 0092
09z| 68 |18 | -1 ¥ 0:1 | 0981 | 000ST 162|681 ne 1 -1y 961 | 0912 |woE| 191 GE| Y'Y 802 OSET(LTE|OMT| Oh ) 4"V 6¢Z : 00ST| O0QSZ [0EE|SHZ| hh|"H"V 8E£T | 0Q9Z
3.2 96 | oE '*1'y | Yl | cooc |00OQE |60E(92TIhE § *1° % o6l | 0522 [ZTe| 191 9E|"Y"¥ 002 O0GEZ |LhE |ETZ| Ih | "WV 122 % 0652 | O0O0E [hSE|GHT| hh| W'V L7 i 009z
+ [ I B . 1 < L |- i Al
-] H g ] H H . s | H B d & ¢ H a1 8 H an [ B
1l _4 o N psva Weavu| veed M ittt Rk I I ity vy Weau| vl W Sy Wdu| jasd MR e vy [Han
! IR | LY o _ ,_‘1 \ i L i 4 M _ N L i a3 d ...._lql 7 LIV |._.| 5 d W ! B
AONVH WNANWIXVI YLVA DNILVYHAJ0 VIVA ONILVHIdO VLV ONILYVYEJO
002 (1114 06 0Ll 00z onl 08 (119 [\ 1A 06 06 o] 0ol 06
ore 06E 05t 062 0EE [124 0L 081 (114 0§l 081 0el 0Ll oSt
oen 055 0z ooh 0%h Otk 08€ 09z 062 o1z | otz 081 onz | 01z
019 00L 0Lz 02s 085 ozh 06h 0gg 08¢ oz | o092 ohZ 018 | 02
osL 098 otE €9 0EL ats 065 0oh 09h 0EE | OBE 062 o8 | ose
068 0201 06¢ onL 098 019 00¢ 08h 055 068 oBe one 0hh 068
00T 0Ll 0Gh 098 086 QoL ols [1.71] 0£9 05h onh 06¢ 0is 0sh
~0911 OEEL 016 oLB ozl i Q08 14 029 olL oI5 005 osh 089 025
0821 06} 025 0601 (1114 [51:] [+]>17] ool 008 045§ 08¢ 00s 0h9 085
oent Oho| 0£9 0021 06€1 086 (14T ] oLL 088 DEY [rds] 055 01L | 0n9
0641 0LL1 089 00£T 005 001 0zzZ! 0f8 098 oss | 099 064 0L, | 069
093 il one O  LHDITA NI FTAVIIVAV LON JONVAOTIV "TVD 09 T OhL Jooozs 19| "1°s uv [o000°Z5 1¥["1's 4
TYDILOVN FLNLVLS IVS TYIILNYN ﬁ ALNLVLE TYIILOVYN _ ALALY1S TYOILAVN ! ALNLVLS IVD A<D~PD<Z‘\\‘ - ALNLVIS N
SATIW HIV NI mUTJ:m | SATIW 41V NI JONVH SATIW Hlv¥ NI dONVH SATIH d1v NI 39NVH en mH..Emc .mHH N1 mOZM.wm; -
A and Al m I Tand 1
BH ‘Ui ¢ uBy} 210W danssesd plojiusws duipasd i ! : a41vy
-X3 DloA® 03 £1888838U Jt ATIYSUS WJAY Isnlpy Aunoy ('S v ) ‘padinbal Bupyes FYOLXIN PUe 'S ¥ 1 “I{ 'd " wowndo | 9cd ﬂ\%z‘_|mq|, o ik E .Oowmi_ TYWHON
peadsaiv pajedipul UMBJUIBWE LD UAIDT]Ja Joy ‘8dUBIBJAL 10] peas ((I'IV) apninje Autsindy paarsap ajisoddo puw mojaq A[[ean hEE L6l _ Y i "G Q00E _ PR it
san|ea ajeuixoldds a1e (g 'y 1) pasdsiie anij pue ("H 'd 9O -I8 A UMOP @Q 07 E3[IUl 11B [EDIJNBU 10 AJNIR)E AY] UTYJ 1378318 10 S e .._|..wux
anoy Iad suoqel ‘(g ‘W) @inssald plojiusjy ‘paads ul adylIdes 0} [enha an[ea JONV Y 19286 pur 3Ydu1 10 3Ja] 0 £[TBIUOZLIOY BACIY 0g9e i ] i 1) _ 09 _ 000+ Bvm
® J8 BBUBL UL BsBaIdUT dalssalfoxd 8AIZ A Pu® AT ‘TI ‘I EUWN[O) “BUISINID 10] PAST aq 07 [a0] JO JUNOWE UBY} 653] 10 0} [FNBA UWNI0D [ i'gn | LiWiT | NoILise _ NOILIE0d | (BH NI 7 " 7 SLUKIT
"ATuo Butstnad peads yBiy LousBiawa JoT 81 1 uwnjo)) SALON TH{L Ut 2In3y 19328 L LHYHD ONISO H0Ad SNOLLINHILSNI TYLOL . AWLL  JEUNLXIH | BAMOTH L I

SHNVL ‘Iv9 99, OM1

SHALI AVOT TYNHALXHA

JUVHO NO{1DNULSNI NOILVHIJO LHIITA

g6 -4 puo rg8¢-d

(8) THAOW

SaANNOd 00 G | OL 00t 61 SLINITLH)EM LUVH) 16-0121-A % 68-0121~A :{S)ANIONT

61



HOAHD LHH'1d HALAY NOISIAGY OL LIAHOS
‘AMVNIWITEYd 3YY SN D14 UTH

WY L3k BEOLXIN HILm

A3TJSHIY "ANI HAW  GOZ ONY Wde (GO0 NIYANIYW

NYIT DNIFINND 17D TIATT VAR TR . . N
NYITOLnY 1Y qFASFUIY A1UL § VL v ced Q00" ST v samway uvis og AldoL
ﬂw_—“m._.._.nﬂn ““.H u."_._unon—.-m“w;n..uwuu_ zn<“ _.M_n ? o Ow 40 FIONYMOTTY TVLOL DNILINAZE HALIY) ‘A03W FY LYBNOX ¥ FAUASIE INPA 304 IONYAMOTTY 5111d
TTLLOMHL 1704 vL7d JATIEUIY AALYIIAN] VS FF T304 40 TYD> Q7] Hitm LM sscuD @l an_ﬁm iy WMITY TYLLINI ¥ 440-3XY 1 'd/1-WHEY M W04 “TYD Qg mo1TY O
aNanan A1dNYXT BALON
891[59 | 82| *1°¥] 291 | 0091| -q-s |112|96 |€e| *3'¥| ~12 | ooBL| 18 LZ)| ne| *1'¥| @ET | oszZ|Tnz|991| 9t | ~u vl o5z | otz | M1
se1lic | ez 1wl 221 | 0051 GOOE Is1zi66 | £€| *1°¥| €12 | 0SOBT|BET 1EI| SE| *1'¥| 9ET | O0ET|0SZ| 0L1| LE| “¥°¥{ ZhZ | QOhZ | DOOE
g61|9. | o] *1°¥| G:I | 0091|0009 [522,M0T) €€| *1°¥] ZIZ | OSBT|ShZ| JEV| SE| "1°¥| 162 | 00EZ [09Z|841| L8| " ¥ ShZ | 00NT 0009 | -y.w 06z -sxuey uoy (BB 00E
gozlo8 | ze| 1°v| 821 | o091| ooos [ecz|Boi| €€ "1°w| 112 | ooce| sz 1€N| S| *1°¥| 9zZ | ooeZ|eoz|h8Il g | *u Y| 2nZ | 0902 | 000s | yipim sYi @lq)ss waag cxen
g12(58 | tef *1'v| 821 | 0091) 000Z) |enelETL] nE| “1°¥| 60T | 0S0Z|6GZ| Eh1| wg| "¥'¥| ZZZ | DOET {82206} g | ¥Vl BET | 0S| 0pOZI
62288 | ec| *7'v| BLL | COLT| QOOSL | :SZLIT) nE| *1°¥| LOZ | OSTZ |69Z|Bhi| G| "¥"Y| 612 | 0087 |88Z| 61| 66| “W'¥) £57 | 0GhT | 0OOSL
$hz|P6 | eel "1°¥] Wil | 0SLU] 0000F |SLYNTI| wE| “°¥| 00C | 00&Z| ZeZ| nGl| S&| "¥'¥| 01Z | 0SEZ|ZoE|Z0¢] on| "¥°Y| 0£Z | 005Z | 0OOOZ
ngz|B8 | e€| 1°v| L91 | COBI| 000§ | L6 IET] SE| "1°¥| Z6T | O0RZ | 962 29| 9c| *u¥| 102 | 0SET |6 (GIZ) 1n| "¥°¥| 1ZZ | 045Z | 000SE Z uunyo] as(]
(92 |00T| 2€l 77y| 951 | 0S0Z| OOOOE |88 LET| SE| "1°¥| TBT | OOET | hIE|TL1| LE{ "4 ¥( w61 | OOKZ |8EE|ZEL) Zh | “¥"¥| MIZ | 0S5Z | 000OE
k| H “SH e Al ‘H . l|”0 ‘H TH [ w ‘B “SH I TTTr (] ‘H 4 p—— - ]
AR R e B R R - R L R M R R R A £ 1 R I R k- A TP RV B R - Ry P DR
L 0 AR 1I¥ £ o L o dm L 0 4 L1V "1 ‘o aAnN
AINVE NOKIXYH Y.LVd ONILY 3340 YILVd ONLLYHAJO YI1VQ ONILYHAJO BNOANILNGD MOANWIXYK
022 092 ol 081 022 081 081 *®l Ohl ol
00t 09h 00z one 068 10214 o€ (8.4 09z 002
065 0.9 062 00% 045 0ln 08h e 08E 062
oLL ose 088 059 05L otg 0Z9 0 00§ 08E
056 0601 0Lk oos 06 0.9 0iL ong 09 eLh
0ET1 00E 4 085 096 o0t 008 0286 ong 0EL 099
Z uwnjo) een
0lET 0lsi 056 olL1 082} DZ6 0401 onL a58 059
o8hT 021 onl 0eel 09hi 0%01 01zZI chg 046 onL
esl 0£6 | 0E8 0ant ohg) 0811 09€1 cse 0601 0&8
0981 0eiZ 0z6 Qi51 018t 01ET 0151 080T o1zl 0Z8
026t otz 056 89T o8l 0551 0961 o8ct onz| 010}
0g61 6122 010 O LHSI'Td NI ATEVTIVAYV LON EONVMOTIY ‘1¥VD 08 O eIoi o ) -
TYOLLA¥YN HLLLY L8 “I¥n TYOLLOYN — ALILYLS _ TYILLOYN _ ALNLV.LE TYILLOYN “ ALALY.LE IV .H<U.H.E.-<z ﬁ d41nLvis
FATIN HIY NT TONYA sn BTTIN IV NI ADNYYH FATIN HIV NE HONVH BITIN 4I¥ NI JONVE J 8N SETIR HIY¥ NI ADNVH
A Tand Al m il Tand I
‘B ‘ur g uwy) axowl eunesaad pojpuets BurpIas aaLvy
X0 PIOAY 03 AIve99000 J AUB[E WAH Je0{py Apnoy (Y 1) "parnbas SupIes FUOLXTA PUY SV 1 R 'd M mnupde | 968§ IWON | u¥ | O09% | aviwon
pasdaure pajuarpu] Wwupmm A2 WA [[FFe Jo -edusdejel Jof  pwad (L'TV) 9pmip[e Buminis paxmwap aysoddo pue sofaq L[Teo3 nEE s1 uy 85 | 000E | amveSin
senea euwixoadde oxw (g 'y 1) poederrs enn pu (H d *9) =137 CUMOY 3q 0] SWIUI J1¥ [O1IN¥U IO ANINE BY] URY) J18)2a18 IO
anoyq zad guoied ‘(g ") sLnagexd plojiusp peads ur eograows 0} fenba anjea FONVY 109[28 Pue JYSLL 10 333] 03 A[[RIUCTLIOY JA0TY 08 g oy 09 cO0E wa
= v ofuws up sswarouy sameasSond eapk A PUR AT 'ITT ‘I] SUWNEG)  “BUIFINID JOF Daun 3q 0} [3NJ JO JUNOWS URY) $52[ S0 03 [(WNDI WWNO? [Ty i 5 | Lomin | mo1nieod | NOILIBOZ| (O NIV | o
*A[uo Buisinad peads yByy Aduaiawe 03-9] | UWRPQD ¢ ON HEd Ul 3andy 109[eg L LHVHD DNISN H0J SNOLLINWLSNI TvIOL WML |SWOLXIN | RAMOTE [ A RaW | RHRIT

SHUNVL NOTIVO OO0E OM1L

SWELI AYOT TYNHALXA

SONOOd OOG P O

00+ 12 :ELINIT LHSIIM JHVHD

JUVHD NO1LINYLSNI NOLLVHIAO LHDIS

I6—01L1-A 8 68~-01L1~A:(S)ANIONE

gg—d4 puc rge-—d

[§3 5 icli(eT1

62



HIAHD LHOITL YALAY NOISIAHA Ol JO3MH(1S

‘AAYNINITIE 34Y STHADIA 434 TTCY L3§ TWNLXIW H1lMm

QIIJEHIY "INI HdW BT ONY Wdd O0EC NIYINIVK

&3

N¥3T DNISINND 172 TIART YIS T8 A
NY3T-OLAY TV QIIJSAY INNL SEV 'L v d Q00" 2T Lv s3mwury Lvis  (O0F A4 oL
. - SN iHd D .
Homn Ting u X TanesAd AT0AINVH W ETYD (G 40 EIINVAOTIY TVLOL INILINCIA ALL4V] v LISV N1 ¥bd BIWVROTIY dn1a Gn113 A8 (E0AT
ATLLOWHL TINd +1°d OIILSHTY TIALYDIIANT S8Vl TdNd 40 7I¥D OCM HLIM ‘1M SS0HD ‘8T OOO. hH iv ¥ J40-XIVL “da-AW¥A AWIONE O&1 WO4 “IFE 0w mOTIVY O
aN3doa1 HTIWY X3 BELON
BLT| zg| ne| "1r¥] €21 | 002Z| 'S |€BL oL | hE| "¥Y¥| 6LT| OOLT|S61 hg | 9E| "¥'¥| S61 | 00hZ [S0Z|L6 | BE| U Y| L0Z | 0ShT | TT°S |sez|ezi| nn| t¥ ¥ | ETZ | 0092
081 9 he| *1°¥| £8T | 092Z| 000f S8BT 1L | PE| “¥°¥| ELT| OOEC|00Z| 98 | LB "¥°¥| 061 | QOhZ |11 101|{ 6E| "H'Y| H0Z | 0ShZ | 000§ |hZZ([CZI| hh| “¥"Y | 0ZZ| 00%Z
€81| ng| bE| "1"¥| 191 | 0522|0009 |BBI €L | Me| "¥'¥| L91| COCC|S0Z 68| LE| "¥°¥| 981 | QOHhZ [BIT(hO1| Oh| “¥°¥| 002 | 00SZ [ 0009 |OEZ|EZI| hh | ¥°¥ | hIZ [009Z
81| c9| S€| ~1w| 95T | 0CcEc| 0006 |16 he | SE| “¥°¥| 09T| 0CEZ|0I1Z| 06 | 8 | “¥'¥] 08L | OChZ |hZZjL0) | Oh | "W V| 96t | 0OSZ | 0004 |SEZ{EZI| hh | "¥°Y| 80T | 0097
000Zt f8a1lg, ' he| ¥ ¥ | 6rl| COLZ (h1Z) 26 | BE | "¥°V| hil | OGHZ [OET|O4d | Ih | "¥7Y} 164 | 0SST | 000ZL [ 1hZ[ETI hh| "¥'Y| ZoZ|009Z
00051 i 61T h6 | 8E | "¥°V| 691 | OShZ |BET|EIL| Zh | "MV L8} | OSSZ | 0OOSL [SHhT[EZI| hh | "¥'¥ | S61 | 0092
0000Z (120 g6 | 88| Cu Y| TSI | OGHZ [LhB (Bl | £h | T¥Y | 841 | 0SS | O000T | ZSZIETL | hh | "¥°Y \ (81 | 0092
000527 hSZ|12i| Eh | T¥TY| £91 | 009T | OOOSY [9SZTIETI| hh | “¥'¥ | £91 ) 0092
0000¢ I 0000 | LSZT|E21 | hh | “¥°Y | IS1 | 0092
— o - o4 . — Lo —— RN S (S AU
Ll ‘H aH . B ‘H ‘3H . . ] ‘H ‘3H . - " ‘" Y B . ‘" ‘H ‘AH g
vola | | T e | e | v [ | w | TER lcaal v | | |20 o | v e e I T gy qaag | v | e | | LT gy
XL 2 d ' A ..H‘.—< L B |dA | 7 L A 2 7 4 m ‘L L] d W ..H_‘H,G- ‘L o ‘4R
dONYHE WOWIXYR YLYJ ONILY3EJO Y.LYJ ONILYHZdO VLYd ONILY 430 BNONNLLNOD WAKIXYH
00% (1144 06 081 01z 091 081 051 oLl 06 ont 01 091 | oh
0Le 0lg ot one 08% e 052 00¢ 0T 114 081 0Ll 01z 061
one 06E 051 0oce (1113 0iLe olg 052 082 06! ®e ole 09z ohZ
oon 09h 081 Gee 0Zh cee o08e e ohe 08y | OB 052 0ze | 062
oLn chS 0tz 0ch 064 o8t Chh Ohe Ccoh R4 0e 06¢ 0LE 0hE
Ohs 0Z9 ohZ oeh 095 oeh 00§ 06t 05h 0hT 0LE [0.51% 0h 08¢
1 A T 5 G o U
co9 069 0Lt 05S 0g9 06 095 onn 015 oz | oln o8t 08h | OEh
0L9 0Ll 00g 019 004 ons 0€9 064 048 00g 0sh oeh [115] 08h
onL 058 CcEE 0L9 0Ll 0C9 069 oms 0z9 0EE 005 09h 08g 0E&s
o018 016 09 0EL on8 59 0S¢ 06S 089 pog [ 0SS oos GE9 | 085
0 o IHOITA NI ATEVIIVAY LON HONVAOTIV "1VH GG T 01t Tooo'zs sy} “2%s uv w02y av{"1'6 av
TVOLLAYN HLALYLS YD TYOLLAVYN ALOLY.1S TYILLAYN ALNLYLS TYOILAYN _ ALNLLYLS IV9 TYOLLAYN HLOLYLS
S3TIW ¥IV NI 3ONVYH ‘8N SZTIR A1V NI dDNVH BT IV NI IONVH ST HIV NI JONVYH sNn SATIR Y1V NI ZDNYY
A Tand Al 11l il Tand I
BH -ut g usyy axoux danaRald plojiuwws FUIpad m aILYE
-X2 DIOA® 0] £1¥E9909U I AIYBUT NJY IONIpY Apnoy ('S Y T} ‘pazinbal Suies FUALXIW PUe '§ 'V [ "W 'd ‘¥ whwpdo 9ET | 3NON | Hv hn_{ 008¢ | avmdox
poadeaiy pajedlpul UrBUIBW £ U121 FFo Jog -9dualajalr 10§ pea1 (\1T¥) apmyye Buisinio panesp ajsoddo pue mofaq A[je0N "e 51 oy ns 000E | sbvaii
fen|es 3vwixoldde 319 (‘g 'y ‘L) paadeire anaj pus ('H ‘d ‘D) -19A CUMOY 2q 07 831 118 [BI3NBU JO 3}N)8}8 Y} UBY) 13j8alB 10 ~ YN
1noy Jad suojeR ‘(‘g 'W) ainesaid plojiuEly -pesds ur aaylIow: 03 [8nba an[wa gON VH 129798 pud JyBu 10 379] 03 £{]BIU0ZIIOY AAOI] 09€ S v (o] 0ot A
v 19 28uvd Ul WAL 2A19591B01d 2418 A pu® AT I] ‘]I UWDO) "BUIEITILd 10] PAEN 3q 0} [aN] JO JUNOLIY UBY) §F3] I0 0] Jenbd UWIN]OD ) ZIm1 | NOILIBOE | NOTLI80d | (DH ‘N]) * - [
Ao Buna poode YBYY AoUaBIawd Jo} 6] | UWNOD SALON  JE( U dndy 10335 :IWVHD ONISO HO4 SNOILONWLENT [ Tviel | aWu [awiixinjwamols) 4%

ATNO S140ddNS MNVLTYNE3ILX3
0343H1v3d ¥Y37113d0Hd dv3d

NOI1lvH3d0 3INIONI 3JONIS
SWALI AVOT TVNUALXE

SANNOd OOG'E! oL

LHVHD NOILINYLSNI NOILVY3I4O LHOITA

000 .| *SLIKITINOIAM LHVHD

1I6-0141-A 8 68~ 0141~ A (BYANIONT
NOILYH3IdO 3INIZNI 3T9NIS
gg—4 puo f8E-d

(8) TAAOK




HIAH) LHOITA HALAY NOISIAZY OL L)ALANE
‘AHYNIKWITAHEA d94Y S3801914 439

Yty 135 TANLATW Hilm
dIFJLEWIY 'ANI HAW [ TZ  ONY WdY  Q0GT NIVLINIYS

NYd] DNISINYl 1D TAATT YIS LS
ZI.(U“““‘WWN“ “ “ NJONHHMMN—\““UN”.N% ”;“L,U LTY (14 OOO. N.ﬂ LY STTIWHYLY 1Y LS QOOA A4 oo
avssdnt 1t 43 i S rana s OTp e amssous 41 QOn L1 v T R S e T e s
T * 4 EENeI e ! oon* Ll BWITY ..<_._.,z__q.__uc‘mxdhmm““<3 04 TVD ()5 MOTTY o
BOT:9h 22 | "'V 191 | 0Q9T NS prz ey 82 . *1°% ; 1T 0091 [GMZ 66 . EE ,.4.1 414 0581 |B9Z hhl HE W'V 6LZ |00FZ *1°S [20E ShZ ;hh | tu'Y¥ WiE Q092
cetien zz | 'y 65T | cost | O0OE fzz tu lsz | 1ty stz _ooﬁ NSZ (20} SEE 'V | ISZ 006l [LLZ BWI SE *¥'Y ST ‘002 | 0OOE |I1€ ShZ inh |c¥'v | 118|009z
LB1 , 59T | 0091 | 0009 ez 5z [0t | t1°Y . 91z [00ST |92 (01 | €€ i1y 1SZ | 000 |L8Z [ Sl ,mn "¥°Y | €47 . 0SET o009 |[12€ _mrw Wrr_.. A ‘WY 08 ,oowu
661 691 | 0091 | 0006 ENZ BL (1€ | °7°¥ 18 |009T |ggz SRR ] 0sz |op&spz (86T ,Uo_ Aom 'y 1{T |0SET 0006 |IEE |ShZ |hh | “ytY Zot | 0092
Zlz| s |sz €41 | 006T | 000ZI Sz 28 |2e | *7°v | L1 |o08T B8Z 911 | hE |"71°¥ | 6hZ 1001Z [BOE 931 [9€ ["¥'V | £ |0SEZ | 000zl [ONE |SHT hh UYL £BZ 0092
622 |19 97 ‘,m: 0091 | DOOSI pST 18 (€€ | 1"V : 612 10891 [ggz 0ZI i he |"1°¥ ghZ (0§12 EZE T .hn “HY | 192 |00hZ 00061 [BHE (SHhZ hh m.m.q 062 |009Z
Bhe | 99 ” B.T 10§91 | 0000ZEBZ 16 (2 | *7°Y  T12 S0SLT (W€ LZ1 e |0V 6EZ 0627 [SEE ,m: ,,,mm “¥Y | 85% |04hE 0O0OZ |1 9E ShEZ | hh ‘.,.x:._ LT Wooou
L9T (1L SLT i 05,7 | OOOSZT pOE BE (2€ | 1Y ; [2[¢14 .oomH I€€ 1€1 |GE |"71'¥Y | ZEZ |00ET [I&E ,wm_ Wmm *B'Y | BhZ  |0SHhZ | D0OSZ [hLE SHZ [hh W.x.q h9Z Wocwu
S8z _{.... “rm_:‘ ,_ocmH mxgm EZE MOT |26 | "Y1 10T _Om,ow ghe IE1 | GE T._.« 12T |00z |I1i¢ jow _m.m “.m.< 0hZ |0GhZ 0000E [BBE (ShZ|vh ["¥'¥Y | 2GT ‘0092
s |5 - el OH M 1,1 . L [ B T P R, B - e
M , ivﬂ“ zJ M ' iy ,_:u i ,.“mﬂ “Wa o v ! o tim ,‘.uw_cz_ ,.,s ER T ,, . _ "_.._i s ; .M,“,._ MR ,._:zm L _‘m:.w_“,..H ,: d
R S . S - _ B , S S ¥ S IS S :
AONYVY WAKIXVI YIVA ONILYHAJO VIV ONILYHHIO VLY ONILYHR IO SAGANILNGD KIKIXVR
0,474 _ 1,14 0 0Lt 7 1)4 ont 031 001 ozl 0 od u 0L 06 08
(6514 __ Ohe 001 one 08z 061 0z? 0§71 041 oot 011 * {0,028 oel 0l
0ge Ohh 0E1 Qt1e 09g 05¢ ! 062 #1318 i oz o€ ont i 0ET 081 | 0§1
0hS 09l 06€ 05h 01€ 09t 0€Z (1724 091 | 01 091 002 _ 08!
0hg 061 Qg 0€s QL€ 0Zh 08z 0zg Q6! Q1e 081 ¢he oIz
0hl oz oes 019 ogn 06h oze 0Le 0Z? onZ 01e 08z 4 1174
Ong 052 019 0oL 06n 095 0% : 4 052 | oz ong ole | o8z
Ohb 082 0.51¢] [o[:F3 ons , 0Z9 Gtn ; Olh 082 0Te oLz 05¢& , ole
0h0! 0IE 0sL 08 009 _ 069 Qsh : 05 0iE one Qo€ 068 ' 0S%
066 onil 0ne 0Z8 i 056 099 : 08L 06h 045 Ohe oLE i oen
0601 01Z1 09€ : 0001 004 : 018 026 009 pee | OBE 04t
S S R 0ih o LHDITA N1 dTEVITVAY 10N HONYMNOTIY "1¥D dmi\{.: it So..: L
.wc.‘OZ.Dc.Z JLLYLS IvVH T¥ILLINYN |ﬂ AL1LY 1S A<.v_.._..d€2 % dL2LVLS ‘uc.UH.HD«.Z ,ﬂ ALOLVLE YIVD AVIILAVN
SITIW YTV NIADNVE | STV | STUW A1V NI 40NV T SAUN HIY N doNYY  SETIN BIV NI AONVE 8n ST U1V NI ADNVE
a7 ]mana . Al N T 14and o ‘
! : 3.ouL @ ups - L
o pross o awasaseis Ay AR WATPY. Raron (5% 1) Pt Bue ALKIR o S Y d o | S0 TN SV D008,
paadedle pajedipul utejuiew LD WILD1]Ja J0od 2oUIIRIAL d0] pea1 (L ry) apnitye Buistnao padrsap ajwoddo pun moreq Lqesn nee 51 oy RS . 000E .,uu%__,m_r
gan(eA sjpwixordde aae (' 'y ‘1) paadsdie anaj pus (4 'd D) SI3A UMOY 8q 0] $I[IW JE [EI1INHU 10 3JNFEIF SYJ UTY) 1e)2023 do - - e o ow
anoy Jad suo[(ed ‘(' ‘) 2anssaad plojiuBly peads ur AdYLaous 01 [Bnha onuA J[HN Y 199189 pUB JYAid 0 110] 07 L][BJUOZII0Y BAOTY g ay 09 000€ :  uva
B 1y afuea Ul asgadoul aatgeslHoad aAIB 4 pum AT ‘[T ‘I UWNR[O)) ‘BUISIND I0] Pa¥n 3q 0} [3N] J6 JUNCIWUER UFY) EED] 10 0] [Rnba wwunioo o TIRIL Ml L1Bo. ) RelLeo ) CoH N
Auo Busindy pasds yBiy AousaBiawa Iof 81 uwinod) SALON oY Y161 EL AHOLXIW 4T MO 7 AW | e samn

TIANA Ul adndy 19928 TLAVHD ONISO HOJ SNOILOINLLSNG

ATNO S140ddNS MNVL

SHWALI AVO'T TYNHILXA

SUNNOd 0O0G'CI oL

00t L

SSLIKTT LHOIAM LUV HD

JYYHD NOILINYLSNI NOILYHIdO LHDIT4

CH-0121-A B [11-01L1-A:(S)INIONA

18¢€-d

(S)TAAON

64



'AYYNIKITEY ¥V SHHNDIS ady

RIAHD LHDI'Td HALAY NOISIAIY OL LYATHNE

a3 A4SV "UKI

TV aas JUNLXTW HLLM

AW 277 aINY wdy (05T NIVINIYW

NY 3T DRISIOHDY 2170 13IAIT ¥3AS 1°E
NvIToLw 1Y GIILSHI¥ INHL 7§V L 1w ad (00T LY S3Tiway 1vas  GOGT AL ou
”Uu_ﬂﬂ mu_r_wﬂ,u “ H mwhwﬁuwn—ﬂ“ﬂ“w—?m(” : u“ i tva Cm 40 EZINYMOTIY IVLOL DNILITATA HILIY) ‘D3I Sy LYAWOD ¥ JANISIY TANIAY 404 FAINYAOTTY ST 1d
FILIOHHL TINd L d AIJdSEIY TIAVOIIOQNT 6 ¥ ] 13IN4 40 T¥YD OVN HLIAW LM S50¥D 74T )] m;.ﬁ Iv BWITD TVILINI ¥ 4L0°3INY L 40 WHYM H04 “TvD OS MOTIV
aNanal LAWY X EALON
691. 85 92. "1°¥ €9l | 009I{ s lowe8 | ZE| "1V ETE | 0991 {2£2 m__., hE 1Y GET O0IR (IhE ‘851 -0 ,_mmw [OSEZ | "1°S [SZZ ST hh ¥V | 682  009%
18T 29 (20 *T1'¥ 891 | 0091 000t |6T2[06 |€E€| "1V | ET& | COLT [IhZ QZ) i hE | 1"V 8€T : 0G1Z 1952 :h91 W'V | €67 | OGEZ | DOOE (787 ShZ - hh |4V | 082 10092
761 m 99 821 "'V, TLT | 0091 | 0009 |6 |5 lee| 1°v¥ | €12 | 0BT {152 SZ1 | hE | "1V | LET fosze :mw.mmw_ 'Y | 1S 00hZ | 0009 062 ShZ [ hh | M"Y 9T iooou
: ; - \ i SRR Sl R o [t i [ GO k) S P
jow_ 0L 62 *77¥| ni1 . 0091 | 0006 |6EC1LE | €E, *1°¥ | 212 i QsBT (19T 1€ 1| GE | "1V | €2 ' QOEZ |heiZ IS0 [*4°V  BhZ . Q0hZ | 0006 86T [SHZ |hh | "BV | 1LZ Wooow
I . i i B . !
12 ne "1T¥ ) QLT O09T L QOOTL [BRZEOT | EE: "1°Y | 2TC ' 0061 (892 Llen|se | 1°v | 1€z | 008z [sez _mm_ 4 "4V 9hZ | 00hZ | O00ZL |L0€ |ShZ |hh TV | 997 0097
i . | i i
62C €L "1'V | 8LT | 009T ; 00051 [OSZLOT EE | *1°Y | OTZ | 000T |94Z |1€1/6E |"1°¥ | 972 - 00EZ |MB6Z 681 "8'V I ZhT | 0GhZ | QQ0SL ihiE (ShZ thh (“d¥'Y | 092 ,oowu
. ol I S S I o - . IS R L . [ S .
::w” 3 1Y SLT | 00LT | 0OOOZ |SLCETT | hE | "'V : hoe kﬁomom L8% hhl (hE | WY _ 91Z | 0D0EZ [BOE 861 |BE |"H'V | hEZ | OGhZ | OOOOZ l92e ShZ 'nh |“4°¥  ghi 0092
09Z | 68 "1°v ] OLT | OSBT | 0DOSZ [16ZBTT| hE | “T°¥ 96T 7 0STZ |hOE 4S1{SE |"¥°V: 80T |OSET |[LZE 01T |Oh |“¥'Y |62 |00SZ | 00OSZ iocE [shz |nh I"d'¥ | 882 |0092
9LC | 56 1Y W S9T | 000C | DOOOE [6OERZT (e | "1°V 1 061 ! 0SCZ |ZZE |18t | 9E [ L 1V 14 EOmmw LhE EZT | Ih ["WV | 4ZZ | 0SSZ | DODOE |nsE |ShZ | hh f.mé LET %oomw
. - . I . [ ] i . . b S R L
§ | H — ‘8 H | g [T .m H i s i H B AR 8 ¥ A BT
D i BV R ped m_, o By _‘mé 1 _. dd M X s W o Haw MY “ a.:_z. o BV WAH| qeeg | YL _ i vlm:,“. 7 WY
o o , WV R oot L i ] R IR I . |
AONVHE WIKIXVI VIVd ONILVIZJO V1VU HNILVUIJO VIVA INILYHAJO SNOANILNOD WIKIXVYK
00z 0£Z 06 0Lt 002 ont 091 0Tt YY 06 | 05 s |oor : 06
ove 06€ 051 062 ogs 0EZ 0z a1 01z os1 | ost 05T | o1 | osl
ogh 065 0iz oon 09h 0tt 08t use 067 0i7 )84 081 0he ! 0tz
019 004 047 02% 065 0A] 06th [, %9 08E 0Lt 092 ong 0If _ 04z
05, 098 (132 0E9 0EL [028°) 085 ooh 09h oge oze 08e 0L 7 OEE
068 o0zZot 06€ ohl 098 o019 004 o8n 055 06¢ [0.51% Ohe Ohh _ 06¢
0201 i 0lH) 05h 098 066 00L oig 0S5 0t9 05h Oth 06E 01S ' 0Sh
0311 u [s1 4 01§ 0L6 [\TAR 008 0Z8 029 ol 01§ 00§ osh 08S 02§
0621 o6hi 048 0601 ﬁ 052l 068 0E0I 0oL 008 045 035 el 0h9 085
oent o0h9| 0£9 00¢1 W 06E1 086 OEll 0LL 088 0E9 0cg 0S5 0id 0h9
0861 0441 089 goeT ,“ 00§ 0501 744] 0£8 056 089 | 059 064 | 04Z | 069
o Ohe O LHODITA NI d3TdVIIVAY LON HONVAMOTIV "1IVY 0§ O o‘_u..“ 000" Z¥ L¥| 175 LY lo0e'ZT TS
IVOILOVN HLOLYLS IV A TVOLLOVN _| H1NLV1S TYIILAVN ﬁ HLNLYLS IYILLOYN HLLLVLS Tvo TVOLLAVN HLNLYLE
STUIK AIV KT EONVE | §1 SETIN U1V NI ONVE STIIK 41V N1 ADNVY SATIN dI¥ NI 4DNVYH 8N SA'IIM ULV N1 dDONVY
A Aand Al m 11 and I
"BY Cul g Uey) atow arngsald projiusw Auiplad | INON TALY
-X3 pIOA® 01-£1es8900u jI AUBIS WY 380(pY - £pnoy (g v 1) "paztnbal Buriias [TYNLXIN PUR 'SV '] "W d '§ wnwnde om.mllf | ™ _wﬁm | TR
posdsie pajealpul urg)UIBW Ao WIID1FTa I04 DIUBIBIAL 10] P21 LTV} apoilye Aumsini> pausap ajisoddo pug mofaq A[[#a1) hEE 7 ST i _ 000€E Pt
san[ea ajduwnxordds v (g 'V 1) peadsuie anij pue {"}] 'd ) -134  UMOY 3q 0] 3[(U IIT [¥3]INVU 10 IINJBIE Y] ULy} 1318313 10 [ — . v
oy 1ad suojed (‘g ‘W) eanssaid poJiurpy peads ur sYyLIaTs 03 18nbo dn[eA O N VY 123]98 PUB PYBLI 10 173] 07 A]{U1U0Z110Y A0 0ge S | 09 000E . vm
© 39 23UBI Ul 958IIOUT Aes31B0ad SA1F A pu¥ AT 'TIT ‘[T SUWIN[OD "Buisinio 10} pasn ay 03 |anj Jo JUNOUIR UEY] BEI[ 10 0] [ENDHI UUIN[OD Hao TR To KD H_ w:‘:ﬂ.ﬂ
T¥LoL | 3IWIL P ‘

“Afuo Autsinga peads y3ry AstaBiswd 103 £f T uwn|o) SALON

MICTaC )

INAY 199G TLUVHD HNIS H0d SNOLLOMILLSNT !

HHITIXIN |

SMYNVL NO1IVO %91 OMml

SHHLI AVOT TVNHALXY

SaNnod Q0 G

‘b1 oL

OO Vv 6! ‘SLINTT LHDITA LUVHD

JYYHD NOILINYLSNI NOILYHIdO LHOITA

18€-d

(8) THUON

CH=-0I1L1-A 8 HI-01L1-A (SN

65



HOIAHO LHOITA HALIY NOISIAHH OL L)FrdNs
‘AMVYNIKIT3dd J4V SAYNDIL add

"1V Las 3unixiw HUm

QITJERIY 'AKI HAW  BOZ  ORY WdE (50T

NIYLwIYW

SHNVL NONY9 CO0¢ OML

SWHLI AVOT TYNAILXA

JHVHO NOLLONYLSNI NOILYY3IdO LHOI4

18¢-d

S)TAAOK

NY31 ONIGINED 17D T3AIT ¥I5 :"1°F .
NY3IT-0LNY 1°¥ azadswly Inul VL LIV LA JQCET LY saWAIY Lvis (QFT ATtd 01
AV ANnEEaEs GAdINYI an’ (Tva Q9 40 SIINYMOTIY TYLIOL INILINAIA NALLY) 0.DTY §¥ LYEWOD ¥ JANIEIU ‘ANIM O LINYMOTTY 511d
A1LLOBHL 1704 L4 AFAJEUIY CALYIIANT =6 'Y TANA A0 I¥D QF(QT HAM L ss0dD81 COR'TZ LY EWITD TYILINT ¥ 140 IAYL AN WY M ¥04 "T¥YD ()9 MOTTY 0
aEoEl TTIWV XA BTLON
g9t 6o |2 | "1°¥| 29T| 009T | "1'S [112/96 |€E | "1°¥ | H12 | 0061 | 1ETj LTI| o€ “1°V | BEZ | OGZZ|THhZ| 991 9€|"¥"V | 06T { 0562 | 'S
BTl T2 [ 62 | "1°¥ | 2Z.T) 0091 [DOOf |[81Z|66 |€€ | "1V | €12 | 0S8T [6E2Z| IEN| SE€ "1V | 9€Z | Q0EZ |0GZ| 1Li| LE| ¥V | LhZ ] 00hZ | OOOE
g6T/gL {0 | *1°V | GLT| 0091 | 0009 |BZZ{tO1|€E | "71"¥ | CT1C | 0S6T | ShE| I1E1| SE} 17V 182 | 00€Z |09Z|8L1| LE| "Y'V | GhZ | 0ChZ | 0009
B0zl 08 | z& | *1°v. 8.1 | 0091 | 0008 |seczisot|ee | “1*v | 112 | 000z | 152/ 161] S£| "1V | 9ZZ | COEZ|69Z| he1| 8Ef ¥V | ZThT | 0ShZ | 000 ,.”_w” mﬂ““““”.:mﬁ. mmm
812/ S8 | €€ | *1°¥ | BLT| 0091 | 000ZL [LBZETT HE | "'V | 60T | 0S0Z [6SZI Ehl| HE| "¥°¥ T7T | 00ET |8LZ|061| BE|"¥'¥ | GBET | Q5hZ | 00071 A o
B2Z| 99 |E€E | *1°¥ | BLT| 0OLT { 000SL [LSTLIT | HE | "1V | (0T |0STT | 692\ BhI| GE|"¥'V | 61T ! 00EZ |88Z| /61| BE{ ¥V | Z£Z | 05HZ | 000SI
ghz 76 | €€ | T1°¥ | hiT| 08LT | 0000Z [ecz[met[he | *1°v | 00z |cozz |z8z )| Se|-¥'¥| 01z | osez|zoe|zozi oh| ¥V | o€z | oosz | 0000Z
hGZ| 86 | Z€ | “1*¥ | L9T ] Q0BT | DDOSZ [4B2|TET SE | "1°¥ | 26T | Q0EZ [ 96Z T4 9E| "¥'¥ i0Z | 0SET|6IE(SIT| Ih| ¥V 122 | 0452 | 00052 7 uwn(oy asf
£9g| toT| 2 [ -1*¥ | 89T | 0502 | O00OE |86Z{TET|SE | *T°V | 18T [OCEZ |hIE| TLH| LE| ¥ ¥ | h6l | OOHZ |BEE|ZEZ| Zh| ¥V | hiZ | 0552 [ 0000L
k) ‘H “BY ...\.‘ T T k-] H By - B H |.MI .‘:.M! -7 hl ‘H AH . b (-} ‘H ‘3H HdW
Y]y S ] e |y Sl R e e R T B A s
1lm jum t 11V | ] oMM\z_ | 9 4w 70 qv | 2 e e
HONVH WOKIXVI VIVA INLLYHIJ0 YLVd SNLLYHAJO V1V{ DNILY¥HJ0 SNONNLLNOD WAWIXYM
07z | 092 olt 061 114 091 08l 0eT ohl ol
00t 09h 007 ofte 06E 08z 0ge 0ee 097 007
06% 0.9 067 00§ 04§ ot1n 08h Ote 08¢ 062
0LL 088 08¢ 0s9 05/ onG (114:] oer 00s 08¢e
0e6 0601 0Lt [ele5] 0E6 0Ls 0LL Ohs 1T4:] 0Lh
CETT 00EI 0gs 096 001 ooB 076 oh9 gL 099
Rt o —— .= —t-- - - - Z uwno) esf
OTel 0151 0s¢e o111 08zl 026 QL01 ohL 058 059
061t 0Ll Ohs oLl o9l 0601 01zl ohg 0.6 1) T2
BT 0E6 | 0gg 0ghl oh9l o8Tt 091 056 0601 0E8
0981 €17 0zt 081 o181 CIET 0151 0401 oLzl 0z6
w6l e 056 09T 081 0G5 T 0951 U801 onZl 056
o 010l O JHOITA NI HTd¥VTIVAYV LON HDNVAMOTIIV "1IVY 0§ O o101 o B
q<u;DVz HLOLYLS IS TYDILOVN ,ﬁ 41NdVLS TYIILNVN ﬁ ALNLVLE TYOLLNVN J 410Lvi8 IVD TYOLLNYN ZILNLYLS
m».d..: "IV N[ AONVYH TN STIIN U1V NI AONVH SA'IIN IV NI HONVYH SITIW UIV NI AONVH s SETIK Y1¥Y NI ZINVY
A Tand Al il I Tand I
‘8Y ‘ul ¢ uvyj 810w dunssedd projiusw Buipaan aaLvy
-X8.PIoA® 03 £18s§900U 11 ANYBI WY 0PV Alanoy (S ¥ D ‘paainbai But)1es FYNLXIW PUR 'SV I “W 'd "y wowhdo 9ee _ Inox _4 av 7 m 0092 | veuon
peadeare pajed(PUl ulBUIBW £ UDIDIJ ] Jo4 "IUIIBaL 10} pea1 ((LTV) apnine Businio peaisap apsoddo pue mojaq A[ean) tee _ ST k qv r " 0008 | AB3i%
san[ea 3jewWixeldde ale ('S 'y -I,) peedsim sniy pus (‘H 4 ‘D) -I3 A TUMGY ¢ 0] S3[IW I[® [LI1)n8U 10 3}n1Ees Y] UBy] I978ald 10 , -
Inoy Jad suojed ‘(*g ") aInssazd plojluely -paads ul AdYLLIES 03 [enba anjea SfONVYH 193]38 pur JyB|L 10 1]3[ 03 A[[BIUOZIIOY FAOTY 09€ _ S _ 09 000t ava
@ 18 a8uwd U1 aswIIoul daisraiBord aalB A pue AJ ‘T[T ‘II $UWR[O) ‘BursInIa L0] Ppasn aq 63 [3n] }o JUNOMY UeY) §§9] 10 0] [BND3 uLWIn[0d H 4o | LIMCl | NOILISOM | NOILIEOd | UOH NI | o ...
“Auo Buisrnid pasds ySiy £ouaBrows 1o0g si [ uwnE) SHLON TANA UL 2andy 109738 (IHVHD ONISN HOA SNOLLMIMLSNI avies ; auit b:E:L ttl I T
mQZDomOOm.v_ oL O0% 12 :SLINIT LHOIIAM LYV HD CH=QIlLI-A 8 111-0!21=-A(S)INIONT






