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Introduction

P-47 Thunderbolt is a WWII fighter-bomber, developed by two Russian emigrants — Alexandr
Seversky and Alexandr Kartvelly from Republic Aviation Corporation in Farmingdale, Long Island, New
York and Evansville, Indiana.

The P-47D was one of the best USAF WWII attack planes. Thanks to the radial engine and the
protected self-sealed fuel tanks, it is distinguished by its survivability.

For the shape of the fuselage, the plane got its the informal nickname “Jug”. The British thought that
the Jug was short for Juggernaut (Juggernaut - adamant force), referring to the large size and
weight, high engine power and impressive armament of the aircraft. Another non-official name for
the aircraft is T-bolt.

Weapons of the P-47D-30 consists of eight 0.50” Colt Browning M2 guns with 425 rounds per gun.
Thunderbolt can carry up to 1135 kg of bombs and do Air-to-Ground tasks. The aircraft also has the
ability to carry up to 10 unguided HVAR missiles.

Figure 1. P-47D-30-
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AMRGRAFT OVERVIEW

General description

P-47D is a one seat, low wing metal monoplane, equipped with a Pratt & Whitney R-2800-59W
Double Wasp air-cooled radial engine.

The engine rotates a 4-bladed Curtiss Electrics propeller. The aircraft is equipped with hydraulically
controlled landing gear, tail wheel, brakes and flaps.

Figure 2. P-47D-30-RE on the ramp
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Major assembly parts

Figure 3. P-47D-30 composition diagram

1.

2.

Propeller hub fairing

Curtiss Electrics 4-bladed propeller
Hub to propeller

Reduction gear casing

Air duct intake to intercooler

Air duct intakes each side to oil coolers
Oil cooler (port and starboard)

Oil cooler feed pipes

18-cylinder twin-row Pratt & Whitney R-2800-59 air-cooled radial engine
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10. Exhaust outlets to collector ring

11. Exhaust gas pipe from collector ring to supercharger
12. Exhaust waste gate

13. Cooling air control flaps

14. Supercharged air-cooling air feed pipe from supercharger to carburetor
15. 30 US gallon water tank for water injection system
16. Feed pipes from oil tank

17. Engine bearer frames

18. Engine accessory units bay

19. Engine control rods and linkages

20. Front bulkhead and firewall

21. Main fuel tank

22. Fuel filler

23. Bead sight

24. Instrument panel

25. Windshield of 12” bullet-resistant glass

26. K-14 Gunsight

27. Rear-view mirror (not installed on P-47D-30RE)
28. Rearward-sliding full-vision bubble canopy

29. Pilot's headrest cushion

30. Pilot's seat and harness

31. Pilot’s control column

32. Starboard control and switch panels

33. Engine controls
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34. Head armour
35. Back armour
36. Detrola radio.
37. Ducting to intercooler unit
38. Intercooler
39. Intercooler cooling air exit from fuselage sides
40. Exhaust gas feed pipe to supercharger turbine
41. Air filter
42. Turbo-supercharger unit
43. Turbine
44. Flight hood
45. Oxygen bottles
46. Aerial inlet
47. Aerial mast
48. Retractable and steerable tailwheel
49. Tailwheel oleo
50. Tailwheel anti-shimmy damper
51. Tailwheel retraction worm gear
52. Fin construction
53. Hinges to rudder
54. Rudder trim tab
55. Tail light
56. Tailplane construction

57.

Statically and dynamically balanced elevators
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58. Elevator trim tab

59. Wing root fairing

60. Landing flaps

61. Landing flap hinges

62. Frise type ailerons

63. Controllable trim tab

64. Aileron hinges

65. Port navigation light

66. Pitot tube

67. Panel to ammunition bay

68. 0.50” ammunition (425 rounds per gun)
69. Feed chutes to machine guns

70. Gun bay between spars

71. Gun ports in leading edge

72. Main undercarriage mounted

73. Main undercarriage retraction jack
74. Main undercarriage air-oil shock strut
75. Fork to wheel

76. Shock strut cover plate

77. Wheel well

78. Wheel cover plate

79. Rear spar

80. Rear spar/fuselage attachment

81. Front spar




82. Front spar/fuselage attachment
83. Hydraulic fluid reservoir
84. Fuel tank or war load shackles

85. Underwing pylons

pecifications

Wing span, m. 12.42
Length, m. 10.99
Height, m. 4.44
Wing area, m? 27.87
Weight, kg.
Empty plane 4853
Normal Takeoff 6622
Maximum Takeoff 7938
Engine type Pratt & Whitney R-2800-59W Double Wasp
Power, h.p.
Takeoff 1 x 2000
Short-term maximum 1 x 2430
Maximum speed, km. /h. 690
Cruising speed, km. /h. 563
Maximum range, km
Without external tanks 1529
With external tanks 2898
Maximum climbing speed, m./min. 847
Maximum ceiling, m. 12192
Crew memb. 1
Weapons Eight 0.50-inch Colt Browning M2 guns. 1135
kg of bombs, napalm tanks or unguided
rockets
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The fuselage of the P-47 is of semi-monocoque, all-metal, stressed-skin construction, composed of
transverse bulkheads and longitudinal stringers. Power kit consists of spars and bends made of
aluminum alloy. Front part of the fuselage, including cockpit, consists of 2 halves, upper and lower.
Sections are bolted to each other. The rear part of the fuselage is also bolted to the front part.
Firewall is made of heat-resistant steel. Engine hood is separated into four removable panels. Air flow
that cools the engine is controlled by hydraulically-operated intercooler shutters. There is a main self-
sealed fuel tank, located between engine and cockpit. Auxiliary fuel tank is located under the floor of
the cockpit.

Armour plates are mounted in front of the instrument panel. There is also one more armour plate
behind the pilot. Those plates serve to protect the pilot from gun fire from the front and rear
hemispheres. The armor plate withstands conventional rifle caliber bullets.

There is an engine unit compartment, fuel and oil filters in the upper part of the fuselage in front of
the canopy of the cabin lantern. Later, an oil tank of 106 liters capacity was installed there. There is a
rear fuel tank in the area of the rear spar of the central plank that passes through the fuselage. Radio
equipment, oxygen tanks and engine turbo-supercharging system components are located between
the cockpit and the rear fuel tank. The turbo-compressor is installed at the bottom of the fuselage
closer to the tail. The Intercooler is installed above the turbo-supercharger. Air ducts, that leads
engine exhaust fumes to the turbocharger are located on the both sides of the lower part of the
fuselage. Air ducts from the turbocharger to the engine carburetor are located on the both sides of
the top part of the fuselage. At the bottom of the fuselage is a reinforced welded steel beam which
protects the pilot in case of forced landing on the "belly".

n

[anopy
The P-47D-30 features a teardrop canopy design that allows for an unrestricted view around the
aircraft. The canopy slides back and forth and is operated by a switch on the left side of the cockpit.

The front part of the canopy consists of armored glass.

Canopy can be jettisoned by a T-handle, which is located above the oxygen regulator.
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Emergency canopy jettision
T-handle

Figure 4. P-47D-30RE Canopy

Canopy switch
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Aircraft cockpit

The cockpit is not sealed, is equipped with a heating system and a low-profile internal UV light that
charges the phosphorescent indicator panels. Pilot's seat with cup under the parachute is adjustable
in height. Seat backrest is armored and made of 9.5 mm thick steel that can withstand bullets of rifle
caliber. Thick 0.38 mm laminated armored glass is mounted in the cab's drop-shaped lantern. The

windshield is heated by hot engine exhaust gases. The sliding canopy segment can be jettisoned if
necessary, without opening it.

Figure 5. P-47D-30RE cockpit




Wing

The console wing represents further development result of the Seversky wing. Main parts of the wing
are two main spars which support attachment of the wing to the fuselage and three auxiliary spars,
one each supporting the aileron and flap and the other supporting the landing gear.

Wing consoles are bolted to the fuselage. Ailerons (Frise type) on the P-47D-30 have metallic
cladding. Aileron area equals 3,177 m? or 11,4% of the wing area. The area of the hydraulically
controlled flap is equal to 3,62 m? or 13% of the wing area. The angular deviation of the chord wing
from its horizontal reference is +6 degree, setting angle of attack +-1 degree, front edge sweep is
equal to +3 degrees. The length of the middle aerodynamic chord is 2,221 m.

¢

VA
0

CRONANEYIN,

Figure 6. Schematic drawing of the P-47D-30RE wing

The wing console has an ammunition bay. There are removable panels installed above the
compartment which are used for accessing the machine guns and changing the cartridge ribbons.
Navigation lights are mounted on the wing tips, colored recognition lights are mounted on the lower
surface of the right-wing console. Tail fin and stabilator panels have two power spars and ribs each.
Steering is a rope control.
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Control surfaces

The ailerons, elevators, and rudder are controlled by a conventional stick and rudder pedals.
Conventional stick is used to manage aircraft roll and pitch. Pedals control the yaw of the aircraft.

Flaps are hydraulically actuated by a lever located on the left side of the cockpit and flaps can be
lowered at any desired angle (up to 40°). It takes 11-15 seconds for the flaps to go from the full up
to the full down position.

The “blunt-nose” ailerons are used on aircraft P-47D-30 and up, they reduce the probability of aileron
buffing when diving at high speeds.

Trim control unit Adjustable elevator Rudder trim cables -~
traction

Rudder balancing
cable

Pedals wire routing

Aileron trim wire
routing
Adjustable aileron
traction

Figure 7. Ropes, cables and rods layout

Control surfaces have the following angular constraints: rudder: +/- 28°, elevator: +30° / -20°,
ailerons: +/- 13°.

Trim control unit is located on the left side of the cockpit.




Ailerons

Ailerons of the P-47, representing about 11.4% of the total projected wing area, are Frise type,
aerodynamically and dynamically balanced and are 16 in-lb overbalanced. They are hinged to steel
forgings attached to the outboard auxiliary wing spar and are controlled by a system of push-pull
rods; an all metal controllable trim tab is provided in the left aileron.

Eﬁ@g

Figure 8. Schematic drawing of P-47D-30RE aileron

Ailerons are controlled by a system of two-pin rods. Flanged nose and tail ribs of 24-ST, are attached
in staggered fashion to a main spar and alclad 24-ST sheet is flush riveted to spar and ribs.

Forged aluminum alloy hinges of the aileron are attached to the outboard auxiliary wing spar.
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Landing flaps

Landing flaps of the P-47, representing 13% of the total projected wing area, are NACA slotted
trailing edge type. Flaps are hydraulically actuated. When retracting, the flaps move up first, then
forward. This trajectory, set by the trapezoidal joints, ensures that the flaps are ideally positioned
relative to the wing, thus maintaining the proper aerodynamic profile.

L

I

Figure 9. Schematic drawing of the P-47D-30RE landing flap

The flaps are fastened to the joints of the traction system and levers using standard bolts. The
double cambered external surface of the flap is alclad 24-ST riveted to flanged nose and tail ribs
which attach to a spar of 24-ST in symmetrical order; additional lightened reinforcing nose ribs are
provided between each pair of the flanged nose ribs.




Compressibility recovery flaps

The design of the aircraft includes special compressibility recovery flaps, which are used to aiding in
recovery from dives of compressibility speeds. These surfaces are operated by two electric,
reversible, intermittent motors synchronized by flexible shafting. Electromagnetic brakes and
couplings are integrated into the flaps control system to prevent overstepping of the limit position.

Flap hinge

Flap Flap electric drive

Figure 10. Design of the recovery flap

Deviation angle of the flaps is 21°, which, in turn, ensures that the safe optimum G-force is
maintained when pulling from the dive. The compressible recovery flaps are .188" flat sheets of 24-
ST and are hinged at the landing gear auxiliary spar, located just forward of the landing flaps.
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Figure 11. Left recovery flap

Empennage

The empennage of Thunderbolt is a full cantilever structure with a total projected area of 81.45 sq.
ft. All surfaces are metal covered and the elevators and rudder are equipped with controllable trim
tabs of all metal construction.

Fin and the horizontal stabilizer assembly of the P-47 are of similar construction, both assemblies
employing flanged ribs between a forward and aft spar and flanged nose ribs with 24-ST alclad skin.

Hinges for the tail surfaces and chain-actuated worm and screw units for trim tab operation are
attached to the aft spars of both assemblies. To install the complete stabilizer unit to the fuselage,
the stabilizer forward spar is bolted to fittings on the horizontal web of the aft fuselage section and
the aft spar is bolted to a plate fastened to the last frame of the fuselage.
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Figure 12. T-bolt empennage

Rudder

The rudder is Handley-Page type having static and dynamic balance. The rudder trim tab provided
dynamic balance as well as selective trim.
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Rudder trim tab
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Figure 13. Rudder schematic drawing

Like all other surfaces, the steering wheel is covered with skins of Alclad alloy.




Elevators

The elevators of the Thunderbolt are manufactured singly and are assembled into a unit by splicing
torque tubes extending from the inboard nose sections of the elevators. The entire surfaces of the
elevators are 24-ST alloy covered and constructed of a spar and stamped, flanged ribs; the torque
tubes are secured to the first three inboard nose ribs of each elevator.

- B

Trim tab

e

Figure 14. Elevators trim tabs

The elevators are hinged to the rear stabilizer spar and a torque-tube-pivot is provided by roller
bearings staked in hinge brackets which are attached to the rear fuselage frame. The last control rod
is linked to the elevator at a bracket that is part of the torque tube splice sleeve.
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Landing gear

The Thunderbolt has a fully retractable landing gear. Gear retraction is done by means of pressure,
which is created inside hydraulic cylinders. Pneumatic wheel size of the main gear — 864x229 mm.

Hydraulic brakes on the wheels are controlled by the rudder pedals.

Figure 15. Main landing gear

The tail wheel is a free-wheeling, hydraulically retractable element. The tail wheel can be locked in
longitudinal position by means of the control handle with yellow ball, which is located to the right of

the pilot's seat.
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Figure 16. Hydraulically retractable tailwheel

Eagle Dynamics



Power plant

The power plant of the P-47 is a Pratt & Whitney R-2800-59W, air-cooled, radial, twin row, 2000 hp
engine with water injection. R-2800 definition means “Radial engine with total capacity of 2800 cubic
inches”, which is equal to 45,9 liters.

Its length - 72,75", 52,5" in diameter, with weight of 1068 kg. The engine is equipped with a single-
speed mechanical compressor. P-47D-30RE maodification is equipped with a “Curtiss Electrics” 4-
bladed propeller.

Figure 17. Pratt & Whitney R-2800-59W Power plant




Thanks to a turbosupercharger, the Thunderbolt got his fame as a high-altitude fighter.
Turbosupercharger is installed at the rear of the fuselage, which entailed the installation of long
pipelines: engine air tunnel, long exhaust pipes and the air tunnel to the intercooler, which is located
near turbosupercharger and is used to cool compressed air.

Exhaust gases Compressed air o

Cooling air flow Air supplied to the
turbosupercharger

~—

~

Figure 18. Exhaust system

The principle of operation of the turbocharger is as follows: the exhaust gases coming from the
engine are directed to the gas turbine which drives the compressor, which in turn compresses the air.
A side effect of such compression is the strong heating of the air. Therefore, the air is cooled down
by an intercooler, which is installed in the tail section, before it enters the engine cylinders.

Cold air for blowing the intercooler is drawn from the air intake, which is placed under the engine.
Then it passes through a long duct, and is supplied to the outer surfaces of the intercooler tubes to
cool the compressed air, coming from the turbocharger to the carburetor, and then, it is released
through two adjustable nozzles on the sides of the fuselage tail section.
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Part of the hot air is diverted from the turbocharger to the wing console for heating machine guns,
which can freeze when flying at high altitudes.

Compressed air, Intercooler Outer intercooler Turbosupercharger
supplied to carburetor circuit

\\ \ R

\G.
Ram air inlet Exhaust shut-off valve Exhaust gasses, supplied to
turbine blades

Figure 19. Air traffic pattern

Typically, a turbocharger is used at altitudes more than 12,000 feet, as well as for takeoff and
emergency boost at any altitude.




Water injection system

A water injection system (water-methanol mixture) has been installed on the aircraft in order to
enable a significant increase in the power of the engine in flight.

The mixture is injected finely into the inlet manifold and then entrained into the cylinders. The
presence of the water reduces the temperature of the mixture, which makes it possible to increase
the supercharging and increase the efficiency of the engine and get more power without causing
detonations.

Water injection system consists of a 30-gallon consumable water tank, an engine driven pump, water
pressure regulator, a relief valve and automatic boost-reset.

Water injection is controlled by a switch, which is located on the throttle. The switch opens a
solenoid valve that transmits a mixture of water and methanol to the regulator. At the same time, the
automatic boost mechanism is triggered under water pressure in the supply line and the mixture is
impoverished to reduce fuel consumption. The water injection system is heated in flight by the
engine heat, which prevents the system from freezing in flight.

Water injection occurs when the engine is running in War Emergency Power (WEP) mode. The
pressure in the collector reaches then up to 64 inches of Hg, increasing power by 30%.
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The P-47D-30 engine rotates a 4-bladed Curtiss Electrics constant air speed propeller. Propeller pitch
is changed electrically. Its diameter is 12 feet and 2 inches, blade pitch range - 33° (from 23° in low
and up to 56° while in high pitch mode).

Figure 20. Curtiss Electrics 4-bladed constant speed propeller

The Propeller is controlled by switches, installed on a small box that is located on the left side of the
instrument panel, and propeller governor that is located in the Throttle Quadrant. Propeller governor
handle can be coupled with a throttle using a special latch.




Fuel system

The P-47D-30 has two self-sealing fuel tanks with a total capacity of 370 US gallons. Main fuel tank
capacity is 270 gallons. Auxiliary fuel tank — 100 gallons. Fuel reserve can be increased with 3
external fuel tanks.

Main fuel tank

Auxilary fuel tank

Figure 21. P-47D-30 fuel system

Fuel is fed into the carburetor by a mechanical fuel pump mounted directly on the engine, with
variable capacity electric pumps installed in each of the tanks. Fuel pumps are controlled by a
rheostat, which is mounted on the main switch panel.

The Thunderbolt can carry three external fuel tanks in order to increase flight range.

When external tanks are used, none should be dropped until all are empty, as the
pressurizing system would be inoperative.

External fuel tanks jettison procedure is described in the “Standard procedures” chapter.
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Figure 22. Fuel pump




Hydraulic system

The hydraulic system consists of two routes - working and return. It is designed to control the
operation of the landing gears, landing flaps and cowl flaps. The working pressure in the system is
created by a hydraulic pump.

The fluid is drawn from the 1.9 US gallon supply tank in the upper section of the engine
compartment and pumped into the system through a pressure regulator. This unit admits fluid to the
system when the system pressure drops to 800 psi and returns fluid to the supply tank when system
pressure reaches 1,000 psi.

A hand pump is installed on the left side of the pilot's seat for use in the event the engine-driven
pump fails.

Manometer Supply tank Cowl flaps cylinder Landing gear door
cylinder

Landing gear handle

Flaps handle
Main gears cylinder

Tail wheel cylinder
piping

Landing gear
“retracting cylinder

Emergency hydraulic v T Wing flaps cylinder
hand pump — N

Hydraulic fluid filter

Figure 23. Hydraulic system of the P-47D-30
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il system

There is an oil tank in the upper part of the engine compartment with a filling neck. The tank has a
total capacity of 28 gallons.

There is one oil cooler with shutters at the bottom left and right part of the engine compartment. Oil
shutters are electrically controlled by two switches that are located above the throttle quadrant. Qil
cooler and intercooler shutters indicators are located on the left side of its respective switches.

QOil cooler

QOil tank

Qil cooler shutter
switch

Oil system
pressure and
temperature
Gauges

QOil cooler

QOil cooler shutter

Figure 24. P-47D-30 oil system




Electrical system

The electrical system is a 24-volt DC, single wire grounded type, energized primarily from a 100-amp
generator. The ammeter is located on the instruments panel and shows the charging current.

A plug in the right forward engine cowl reached through an access door permits the attachment of an
external source of power for flight line service.

A battery is installed on the starboard side of the aircraft.
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Dxygen system

Breathing oxygen is supplied from six bottles located in the fuselage aft of the cockpit and in the left-
wing leading edge. An oxygen demand regulator is located to the pilot's right on the cockpit wall. A
pressure gauge and flow indicator are mounted on a sub-panel to the right of the instrument panel.
The cylinders can be charged through the oxygen filler valve located on the fuselage left side aft of
the cockpit. Normal pressure in the oxygen system is 400 psi.

10

11

Figure 25. Oxygen system P-47D-30
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Radio communication equipment

The radio equipment of the P-47D-30 consists of: a SCR-522 VHF (Very High Frequency) radio for
voice communication, a Detrola LF (Low Frequency) radio receiver and an SCR-695A IFF
(Identification Friend or Foe) radio.

VHF radio is a voice command station. Like all VHF radios, the range of operation increases with
flying altitude.
The radio controls are located on the right side of the cockpit wall.

Detrola Control

Volume regulator Box

VHF Control Box

Figure 26. VHF control box

Four channel buttons, marked by letters, are tuned to the required frequency on the ground by the
ground personnel (in simulation it is set in the Mission Editor). To use the desired channel, click on
the corresponding button. After pressing, the corresponding green lamp is lit. Press OFF button to

stop transmission.

Mode switch, located at the bottom of the VHF control box has 3 positions: T (Transmit), R (Receive)
and REM (Remote).
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Figure 27. VHF control box

The most used position of the mode switch is REM. In this position, all communications are done by
using the Push-To-Transmit button located on the throttle.

Reception is automatic. If the microphone button is not pushed, reception is performed with the
switch in R or REM position, and transmission is performed with T. Do not leave the switch in the T
position, because this will activate a constant transmission, which will cause "contamination" of the
radio channel.

The receiving control lamp next to the channel switch lits when the radio station can receive signals
and goes out when the pilot performs a transmission.




Armor

Armor plating is provided at two points: back of the pilot's seat and behind the instrument panel, in
front of the cooling system tank. In addition, the pilot is additionally protected by a bulletproof
windshield and the engine itself, which protects the pilot from the frontal hemisphere fire.

Fuel tank — Front armor plate Rear armor plate
secondary
protection

Engine

Aux. fuel tank

Figure 28. P-47D-30 Armor
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Weapons

Armament of the Thunderbolt includes eight Colt Browning M-2 (0.50-inch caliber) machine guns,
installed in the wings. Normal ammunition are 425 rounds per gun. Machine gun rate of fire is 800-
890 shots per minute. Machine gun barrels overheat when firing long salvos (recommended firing
time are 3 seconds).

/g Chucker belt feed

gutter
Installation of the
cartridge ribbons
Machine gun
flame reducing
charge

[ Underwing pylon

General purpose

bomb (227 kg) Bomb shackle

Figure 29. Placement scheme of the machine guns in the wing

Another type of the armament that the Jug can carry are unguided 4.5-inch M-8 rockets with folding
tail fins. Rockets are launched from M-10 tubular launchers, which are made of magnesium or steel
alloys.

You can also load unguided 5-inch HVAR missiles, various bombs and napalm tanks and
lacrimogeneus gas or smoke containers. Napalm tanks are made of refined external fuel tanks.

Note! Currently, napalm and chemical weapons are not implemented in DCS World.
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COCKPIT

This section will familiarize you with the Thunderbolt’s cockpit. You should understand the purpose
and location of all controls and instruments in the cockpit for confident piloting.

The P-47D-30 cockpit can be separated into 6 main parts:

- port side with main switch panel, trim tabs unit, flaps and gears control handles, oil and
intercooler shutter controls and indicators, dive flaps control, etc.;

- engine control quadrant, which consists of: throttle, propeller governor, supercharger
control handle and mixture control handle;

- instrument panel, on which you can find different Gauges, battery/ignition/starter switch
and propeller switch box;

- K-14 gunsight;

- Control stick;

- Starboard side with communication and oxygen equipment.

K-14 Gunsight

Control stick

Starboard side

Figure 30. P-47D-30 Cockpit




Port side

Port side of the Thunderbolt’s cockpit consists of:

Figure 31. Port side

Canopy switch, intercooler shutters and oil cooler shutters controls.
Intercooler and oil cooler shutters position indicators.
Gun safety switch.

Landing flaps control.

Landing gears control.

Trim tabs unit.

Carburetor air lever.

Small propeller control box.

Dive flaps switch.

Canopy control.

. Throttle quadrant.

Main switch panel.

Fuel selector valve.

External tanks selector valve.

. Air filter control lever.
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Carburetor air lever

This lever is used to provide additional hot air to the carburetor in cold weather or icing conditions
and is set in COLD position by default.

e  COLD. Cold air supply to the carburetor.
HOT. Hot air supply to the carburetor.

Air filter control lever

The lever controls the air supply to the cabin through a dust filter and is used in dusty conditions.
The lever has 2 positions:

e  ON. The supplied air to the cabin will pass through a special air filter.
e  OFF. The air, which is supplied to the cabin will be bypassing the air filter.

Gun safety switch

This switch controls the gun camera, machine guns and applies power to the K-14 gunsight.

Gun camera is mounted in the leading edge of the wing and is working in combination with machine
guns. The gun camera can also operate independently of the machine guns.

Gun safety switch has 3 positions:
- CAMERA ONLY (power is applied only to camera and gunsight)
- OFF — powers off weapons, camera and gunsight
- GUNS & CAMERA (applies power to guns, camera and gunsight)
Power to the machine gun trigger solenoids is blocked for safety reasons at the parking by the

landing gear handle and can only be applied when handle is in the upper position when the gears are
UP and locked.

Note. Gun camera is not implemented in DCS P-47D-30.




Intercooler and oil cooler shutters position indicators

Indicators show the position of the intercooler shutters (panel doors on each side of the fuselage)
and oil cooler shutters and are located on the left side of the cockpit. Indicators have 3 marks:
CLOSED, NEUTRAL and OPEN. The shutters actuators are controlled by the switches installed next to
the indicators (not shown on the picture under).

During takeoff intercooler and oil cooler shutters are set to neutral position. In flight, these are
managed to control oil and carburetor air temperature as indicated on the main instrument panel.

Standard flight is performed with intercooler shutters set to OPEN. But in cold weather, it may be
necessary to install the shutters into the intermediate position or even close them to ensure the
temperature of the mixture is at 25°C. Normal shutters position at speeds above 350 mph -
NEUTRAL.

Intercooler shutters
position indicator

Figure 32. Intercooler and oil cooler shutters position indicators
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Landing gear control

The landing gear is raised and lowered using a lever on the left side of the cockpit. With the white
button, the lever can be set to the UP or DOWN position. A spring-loaded safety latch on the right
side of the handle is used to prevent accidental gears retraction/extension.

When changing the position of this lever, except emergencies, it is very important to wait until the
retraction/extending cycle is fully complete.

Neutral lever position is used in case of hydraulic system failure due to fluid loss. After the gears has
been fully lowered and locked, it is recommended to lower the landing flaps.

|

GUNS &
Landing gears control CAMERA
handle

Figure 33. Landing gears control handle

When operating the P-47D, do not set the Landing Gear Control handle to the UP position
while the aircraft is on the ground!




Landing flaps control

This lever controls the landing flaps and has 3 positions:
e  UP —flaps retraction

. NEUTRAL - stops retraction/extension
e DOWN - flaps extension

OFF

GUNS &
CAMERA

Figure 34. Flaps control handle

The maximum angle of the flaps extension is 40°. For a more precise setting of the flap extension
angle, the angle marks in the upper left corner of the left flap and in the upper right corner of the
right flap are used. These markers are visible from the cockpit.
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_| Angle marks (0/10°/20°/30°/40°)
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Figure 35. Angle marks

Trim tabs control unit

Elevators trim tab
% neutral mark

Rudder trim tab neutral
position mark

Rudder trim tab takeoff
position mark

b

Elevators trim tab control

Figure 36. Trim tabs control unit

Elevators trim tabs control. This regulator is used to trim the aircraft in pitch. Rotate the wheel
clockwise to dive. The labels TH (Tail Heavy), N (Neutral) and NH (Nose Heavy) shows the positions
of the trimming surfaces. The red pointer shows the current position of the elevators trim tab.




Rudder trim tab control. This regulator controls the trim tab, which is built in the rudder trailing
edge. Labels L (Left), N (Neutral), TO (Takeoff) and R (Right) indicates positions of the trim tab. The
red pointer shows the current position of the rudder trim tab. During takeoff procedure, the rudder
trim is set to T/O position.

Aileron trim tab control. This regulator controls aileron trim tab, installed in the left aileron trailing
edge. In order to roll right, turn this regulator clockwise. Labels L (Left), R (Right) and N (Neutral)
indicates positions of the trim tab. The red pointer shows the current position of the aileron trim tab.

Note. Be careful when using trim controls. They are extremely sensitive.

Propeller switch box

Propeller control on the P-47D-30 is done by means of a lever, installed in the throttle quadrant and
by a small propeller box, located on the left side of the instrument panel, where circuit breaker and
propeller mode switch are installed.
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'Propeller mode switch

Propeller circuit breaker
Propeller control handle

Figure 37. Propeller switch box
AUTO CONSTANT SPEED switch has 4 positions:

e  AUTO CONSTANT SPEED. In this position the propeller governor automatically maintains
engine rpm as set at the quadrant by, handle, marked as P - Propeller.

o INCREASE RPM. This position is not fixed and increases propeller pitch.
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o DECREASE RPM. This position is not fixed and decreases propeller pitch.

e  FIXED PITCH. In this position propeller governor maintains engine RPM as set by the
INCREASE/DECREASE positions.

Compressibility recovery flaps control

This switch is used to extend or retract special flaps (dive flaps), which are located in the under
surface of each wing just outboard of the landing gear shock strut. Switch has 2 positions:

e  UP. Retracts recovery flaps.
e  DOWN. Extends recovery flaps.

The angle of deviation of recovery flaps is 21°.
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.
rd
X Recovery flaps control switch
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Figure 38. Compressibility recovery flaps control switch




Main switch panel

There are circuit breakers for the different systems with electric control on this panel. The rheostats
control the brightness of the gunsight, compass, Gauges, symbols illumination. You also can control
external lights and landing light, which is installed in the lower surface of the left-wing panel.
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Figure 39. Main Switch Panel

Compass light rheostat.

Gunsight brightness rheostat.

Fuel booster pump rheostat.

Generator switch.

Pitot heater switch.

Oil dilution switch.

Fuel level/Landing gear light test switch.

Oxygen warning light/turbosupercharger overspeed light test switch.

Instrument light switch.

Navigation lights switch (Wing).

Navigation lights switch (Tail).

Landing light switch. With this switch, the landing light mounted under the left wing can
be retracted/extended. The maximum speed of the aircraft when the landing light can be
extender is 200 mph.

13. Cockpit light switch.

14. Different circuit breakers (Push to reset).
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Fuel selector valve

The selector valve for switching fuel tanks selects the fuel tank from which fuel will be fed into the
engine. The valve has four fixed positions:

e  MAIN. Switching on the main tank booster pump.
e  AUXILIARY. Switching on fuel supply and auxiliary tank pump.
EXTERNAL. Turning on the fuel supply from external fuel tanks. In this position you can

select desired external fuel tank from which fuel will be fed into the engine.
e  OFF. Cut-off of fuel supply and disables all fuel pumps.

Note. The short shoulder of the selector handle is indicative.

Figure 40. Fuel selector valve




External fuel tanks selector valve

This valve controls fuel flow from three external fuel tanks and has 4 positions:

e  OFF. Disconnecting the fuel supply from external fuel tanks.

e  BELLY. Switching on the fuel supply from the “Belly” tank.

e  RIGHT TANK. Switching on the fuel supply from the right-wing external fuel tank.
e  LEFT TANK. Switching on the fuel supply from the left-wing external fuel tank.

Note! The short shoulder of the selector handle is indicative.

- External tanks fuel

selector valve

Figure 41. External fuel tanks selector valve
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Canopy switch, intercooler and oil cooler shutters switches

CANOPY switch. Controls the opening and closing of the aircraft canopy. Switch can be set and
held in CLOSE position when you need to close the canopy. Set this switch to OPEN position and wait
for the canopy to open completely.

INTRCLR switch. This switch is used to control intercooler shutters and has 3 positions:
e  OFF. Stops and fixes intercooler shutters.
e  OPEN. Opens intercooler shutters.
e  CLOSE. This position is used to close intercooler shutters.

OIL CLR switch. This switch acts the same as INTRCLR switch and is used to open/close oil cooler
shutters.

Intercooler shutters
control

QOil cooler shutters
control

.\&\ ..;,ruRE

Figure 42. Port side. Intercooler/oil coolers shutters controls, canopy control switch
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Instrument panel

Most instruments, except for the oxygen supply control and hydraulic pressure gauge (which are
located on the separate panel), are mounted on the anti-vibration spring-loaded panel in front of the
pilot's seat.
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Figure 43. Instrument panel

Clock

Landing Gear Warning Lights

Turn Indicator

Bank and Turn Indicator

Rate of Climb Indicator

Compass

Manifold Pressure Gauge

Artificial Horizon
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Carburetor Air Temperature Gauge
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Turbosupercharger tachometer and turbo overspeed warning light
Engine Gauge Unit

Primer.

Airspeed Indicator

Ammeter

Battery control switch

Ignition Switch

Altimeter

Accelerometer

Suction Gauge

Bomb and Tank Release Controls
Parking Brake Control

Water Pressure Gauge

Fuel Quantity Gauge

Hydraulic Pressure Gauge

Oxygen Flow Indicator

Starter Switch

Oxygen Pressure Gauge

Cylinder Head Temperature Gauge
Cowl flaps control




Clock

The clock is installed in the upper left section of the instrument panel. The winding knob is used to
set the time. To operate the knob, pull the knob out with a left mouse button click and roll the mouse
wheel to set the time, then return the knob into the pressed position with another click of the left
mouse button.

Figure 44. Clock
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Landing gear warning lights

These light indicators provide a light indication of the position of the landing gears. When the green
light is on, the gears are down and locked.

The red lamp will be lit if:

1. Landing gears are not locked
2. Landing gears are not down with the throttle 3/4 closed.

Landing gears
warning light

LDG WARNING

o

Gears are down
and locked

Figure 45. Landing gear warning lights




Directional Gyro

The Directional Gyro Indicator is used to supplement the magnetic compass in maintaining the
aircraft on a straight course. The indicator is nonmagnetic. Relative movement of the aircraft from
right to left shows on the circular card which is graduated in degrees the same as a compass card.
Indicator is equipped with a cage knob. The Gyro Indicator is uncaged for normal operation. The
instrument can be caged to manually rotate the heading card. To cage the instrument, click on the
caging knob to push it in and rotate the mouse wheel to adjust the heading. It requires an initial
alignment and can easily lose its initial orientation when maneuvering intensively. Therefore, it
requires regular alignment in flight.
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Figure 46. Directional gyro
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Bank and Turn Indicator
The bank-and-turn indicator is composed of a gyroscope-type turn indicator and a ball-type bank
(slip) indicator.

The bank indicator is a liquid-filled curved tube in which a free-rolling inclinometer ball changes
position according to the direction of the force of gravity and centrifugal force. The bank indicator is
used to minimize side-slip by keeping the ball centered between the center reference lines while
turning. This instrument has no caging knob. To minimize sideslip in flight, hold the ball between the
two marks in the center.

Bank indicator

Turn indicator

Figure 47. Bank and turn indicator




Rate of Climb Indicator

The AN5825 Rate of Climb Indicator shows the rate of ascent or descent of the aircraft. The
instrument is graduated from 0 to 6,000 ft. in both positive and negative directions and indicates
vertical speed in feet per minute. The face is scaled to 100 ft between 0 and 1,000 ft, and to 500 ft
thereafter. The Rate of Climb Indicator is used to maintain a constant altitude when turning and to
establish a definite and constant rate of climb or descent when flying on instruments.

Rate of climb indicator 0 D DIN

Figure 48. Rate of climb indicator
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Compass

The magnetic compass is used as an auxiliary tool during the flight to check the correct orientation of
the gyrocompass.
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Figure 49. Magnetic compass




Manifold pressure gauge

The Manifold Pressure Indicator is used to set the desired engine power setting by adjusting the
throttle and boost (turbosupercharger) control handle.
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Figure 50. Manifold pressure Gauge

The Manifold Pressure Indicator is a vapor proof, absolute-pressure instrument. The gauge measures
pressure in inches of mercury (inHg) and is graduated from 10 to 75 inHg. The face is scaled to 1
inHg. The face is scaled to 1 inHg. The green range indicates the normal operating range of 32-45
inHg. The red line indicates War Emergency Power of 64 inHg.
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Artificial Horizon

The AN5736 Flight Indicator (Gyro Horizon Indicator) indicates a miniature plane and a gyro-actuated
horizon bar. This instrument is used during instrument flying to indicate the longitudinal and lateral
attitude of the aircraft. The horizon bar will indicate pitch up to 60° and bank up to 100°. The top
needle of the instrument indicates the angle of bank on the bank scale, graduated from 0° to 90°
and scaled to 30°. The cage knob is used to cage the instrument. To operate the cage knob, left-click
on it to pull the knob out and roll the mouse wheel to turn it clockwise to the caged position. To
uncage the instrument, roll the mouse wheel over the knob to turn it counter-clockwise. The horizon
knob is used to adjust the horizon level. To operate the horizon knob, place the mouse over the knob
and roll the mouse wheel to set the horizon higher or lower.
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Figure 51. Flight indicator




Tachometer

The Tachometer provides remote indication of engine speed. The instrument is graduated from 0 to
4500 and indicates engine speed as Revolutions Per Minute (RPM) in hundreds of RPM. The face is
scaled to 100 RPM throughout. The green range indicates normal operating RPM of 1600 - 2300. The
red line indicates maximum normal RPM of 2750. Manifold pressure gauge and tachometer provides
complete information about current engine mode and load.
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Figure 52. Tachometer
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Carburetor Air Temperature Gauge

Carburetor Air Temperature Gauge measures the temperature of air passing through the carburetor
air inlet. The gauge indicates temperature in degrees Celsius (°C) and is graduated from - 70° to
150°C. The face is scaled to 10°C. The green range indicates normal operating temperature of 10° -
20°C. The red line indicates maximum temperature of 40°C.

Carburetor air
temperature Gauge
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Figure 53. Carburetor air temperature Gauge




Turbosupercharger tachometer and turbo overspeed warning light

The aircraft is equipped with a tachometer and a turbocharger overspeed warning light. The
maximum allowable turbocharger RPM is 22.000. When this mark is exceeded, a red warning light
will illuminate to indicate the need to reduce turbosupercharger speed.

This gauge is used to display turbocharger speed and is graduated from 0 to 35 000 rpm. The face is
scaled to 1 000 rpm.

Turbosupercharger
overspeed warning
light

Figure 54. Turbosupercharger tachometer
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Engine Gauge Unit

The engine gauge consists of three instruments in one — showing oil temperature, oil pressure and
fuel pressure.

Oil temperature gauge. The Oil Temperature Gauge dominates the top half of the Engine Gauge.
The Oil Temperature Gauge dominates the top half of the Engine Gauge. The gauge is graduated
from -70 to 150 and indicates oil temperature in degrees Celsius (°C). The gauge is scaled to 10°.
Blue line indicates normal operating temperature of 65°C - 80°C. The red line indicates maximum oil
temperature of 100°C.

Oil pressure gauge. The Oil Pressure Gauge is located on the lower left side of the Engine Gauge.
The gauge indicates oil pressure in pounds per square inch (PSI) and is graduated from 0 to 200 PSI.
The gauge is scaled to 10 PSI throughout. The blue range indicates normal operating pressure of 60-
90 PSI. The red lines indicate a minimum permissible pressure of 50 PSI and a maximum permissible
pressure of 90 PSI.

Fuel pressure gauge. The Fuel Pressure Gauge is located on the bottom right side of the Engine
Gauge. The gauge indicates fuel pressure in pounds per square inch (PSI) and is graduated from 0 to
40 PSI. The gauge is scaled to 1 PSI. The blue range indicates normal operating pressure of 21 - 25
PSI. The red lines indicate @ minimum permissible pressure of 21 PSI and a maximum permissible
pressure of 25 PSI.
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Figure 55. Engine gauge




Ammeter

The ammeter is located on the instrument panel above the battery control switch and is used to
measure the generator current. Gauge is graduated from 0 to 150A and scaled to 10A.
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Figure 56. Ammeter
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Airspeed Indicator

Airspeed Indicator is a sensitive differential pressure gauge that measures the difference between
pitot tube impact air pressure and static air pressure. The indicator displays Indicated Airspeed (IAS)
and is graduated from 0 to 700 mph. The scale is to 10 mph from 50 to 300 mph and to 50 mph
thereafter. The red line indicates the maximum permissible IAS of 505 mph at an altitude of 5,000 ft
and less.

Airspeed indicator

Figure 57. Airspeed indicator




Altimeter

The altimeter determines the altitude at which the aircraft is flying by measuring atmospheric
pressure. The instrument consists of 3 needles; the shortest needle indicates altitude in tens of
thousands of feet, the medium needle indicates altitude in thousands of feet, and the long needle
indicates altitude in hundreds of feet. For example, the image below indicates ~8 220 ft.

The instrument includes a Kollsman window on the right side of the face to indicate the sea level
reference pressure in inches of mercury (inHg). The reference pressure can be adjusted by turning
the reference pressure knob.

Index triangle markers are connected with a direct gear to the altimeter mechanism and pressure
setting scale (Kolsmann window) and show the barometric height reference, corresponding to
standard atmospheric pressure (ISA).

0, e °Y

100 ft. index
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BATTERY

Reference pressure knob
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Figure 58. Altimeter

The usefulness of indexes has gradually lost its meaning with the appearance of the Kolsman
barometer window at altimeters.
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Accelerometer

The accelerometer indicates the load factor (G forces) acting on the plane. The gauge is graduated
from -5 to 12G and is scaled to 1G throughout. The instrument includes three needles to indicate
current G, and maximum and minimum G readings recorded since the last reset. The reset knob is
used to reset the maximum and minimum needles. To operate the reset knob, perform a left mouse
button click over it. Two red lines indicate maximum permissible loads of -4G and +8G.
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Figure 59. Accelerometer




Suction Gauge

The AN5771-5 vacuum system suction indicates whether the vacuum pump is providing proper
vacuum for the system. The instrument is graduated from 0 to 10 and indicates pressure in inches of
mercury (inHg). If the gauge reads less than 3.85 or more than 4.15, the pressure is abnormal and
vacuum instrument readings are not reliable. Normal suction reading is 4.00 inHg.
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Figure 60. Suction Gauge
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Water Pressure Gauge

Water pressure Gauge indicates current pressure in the water-methanol mixture injection system.
Gauge is graduated from 0 to 50 psi and is scaled to 1 psi.

The normal pressure range in the water-methanol mixture injection system is 25-27 psi.

Figure 61. Water pressure Gauge




Fuel Quantity Gauge

The fuel quantity gauge indicates the remaining fuel in MAIN (right Gauge) and AUXILARY (left
Gauge) fuel tanks. Correct indication is achieved in level flight. Main fuel tank capacity — 270 US
gallons, auxiliary tank capacity — 100 US gallons.

A red warning lamp lit every time when fuel quantity in main tank is less than 40 US gallons.
Remaining external tanks fuel is not meassured on Thunderbolt.
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Figure 62. Fuel quantity gauge

The table on the left side of the cockpit to the right of the trimmer control unit is used to calculate
the remaining fuel while the aircraft is on the ground.
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[P-47D]

Corrections table of the fuel level indicator.

Auxiliary tank (gal.) Main tank (gal.)
Gauge readings Actual fuel quantity Gauge readings Actual fuel quantity
5 0 0-27
40 54
100 121
150 161
200 203
225 228
250 253
260 263-270




Hydraulic Pressure Gauge

The Hydraulic Pressure Gauge is located on the bottom right of the instrument panel. This instrument
indicates fluid pressure in the hydraulic system, measured in pounds per square inch (PSI). The
instrument is graduated from 0 to 2,000 PSI and scaled to 100 PSI throughout. Normal pressure for
the hydraulic system is 800-1,100 (+/- 50) PSI.

OXYGEN FLOW
INDICATOR

Figure 63. Hydraulic pressure gauge
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Oxygen Pressure Gauge

The Oxygen Pressure Gauge is located on the bottom right corner of the instrument panel and
indicates pressure in the oxygen system. The gauge measures pressure in pounds per square inch
(PSI). The instrument is graduated from 0 to 500 PSI and scaled to 50 PSI. Normal full pressure of
the system is 400 PSI. Note that the oxygen pressure readings can drop as altitude increases due to
the cooling of the oxygen tanks. Conversely, the pressure can increase as altitude decreases due to
the warming of the tanks. A rapid decrease of oxygen pressure in level flight or during a descent is
abnormal and may indicate an oxygen system leak or malfunction.
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Figure 64. Oxygen pressure gauge




Cylinder Head Temperature Gauge

This device is used to control the temperature of cylinder head. The gauge is graduated from 0 to
400°C. It is scaled to 10°C.

Normal temperature of cylinder head on the ground is about 150°C, in flight — about 200°C. Never
exceed 230°C for a long time.

The cause of the temperature rise in cylinder heads can be:
e Increased boost pressure without a corresponding increase in engine rpm.
e Increasing turbosupercharger RPM before throttle.
e  Reducing throttle before turbosupercharger RPM.
e Long climb at small speed, especially with cowl flaps closed.

Overcooling the engine in flight is also dangerous. Overcooling can be caused by:

e dives with open engine cowl flaps.
e long dives with throttle set to IDLE.
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Figure 65. Cylinder head temperature gauge
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Primer

The primer is located in right section of the instrument panel. It is used to fill combustion chamber
with a small amount of fuel during engine startup.
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Figure 66. Primer

In order to pump fuel into the combustion chamber:

1. Pull forward and turn the engine primer handle counterclockwise.
2. Push and pull the handle up to 4 to 6 times.
3. Lock the handle by pushing it forward and turn it clockwise.




Cowl flaps control

The cowl flaps control handle is located to the right of the instrument panel, under the primer. Pull
handle to open cowl flaps. Cowl flaps can be closed by pushing handle.
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Figure 67. Cowl flaps control handle

Note! The Thunderbolt has no cowl flaps position indicator. However, its position is clearly visible
from the cockpit.
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Battery control switch

Connects and disconnects the battery.

OFF. Battery is off.

ON. Battery is on.

Battery switch

Figure 68. Battery control switch




Starter Switch

The Starter switch is used to start the engine. The switch is spring-loaded and needs to be held in
any of the positions. It is located on the instrument panel under the engine tachometer and has 3
positions:

e Middle position. Starter is off.
o ENGAGE. Engages flywheel with the engine.
e ENERGIZE. Starts flywheel spinning.
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Figure 69. Starter switch

Do not hold the starter control switch in the ENERGIZE position for more than 20 seconds to avoid
overheating the starter motor.
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Ignition Switch
This switch selects the magneto to be used to power the engine ignition system. Switch has four
positions: OFF, Right, Left and BOTH.
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Figure 70. Ignition switch
OFF (disabled). Magneto is off.
e R. The right magneto is used to start the engine.
e L. The left magneto is used to start the engine.
o BOTH. Both magnetos are used to start the engine.
e OFF. The magnetos are turned off.

Normally both magnetos are used to start the engine.




Parking brake handle

The parking brake handle is located in the front, behind the control stick.
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Figure 71. Parking brake handle

To engage the parking brake, pull the parking brake handle out, depress the brake pedals, release
the brake pedals, and then release the parking brake handle. To release the parking brake, simply
depress the pedals.

Never set the parking brake when the brakes are hot. The brake discs may freeze.
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Bomb and Tank Release Controls

This panel consists of external tanks release handles, parking brake handle, bomb or fuel tank
release switches, and two switches, which are used to release chemical containers with smoke or
tears gas or other gases.

Left/Right external fuel
tanks release handles

* * BOMB OR TANK RELE, ~

Parking brake \ [
¢/ PARK BRAKE |

|

Bomb/Tanks select
switches

Chemical release
switches

Figure 72. Bomb and tanks release control panel

Pull red thin handles located in the top left corner to release left or right external fuel tanks when
they are empty. Pull red thin handle located in the top right corner to release belle fuel tank.

You can either select bombs/tanks stations using switches:

LEFT. This switch is used to arm/select bomby/tank, installed on the left-wing station.
RIGHT. This switch is used to arm/select bomb/tank, installed on the right-wing station.
BELLY. This switch is used to arm/select bomb/tank, installed on the belly station.
Bomb/Tank release is done by pressing Release button on the control stick.

WING switches are used to select chemical containers with smoke or tears gas or other gases,
installed on left/right wing stations.

Note! Chemical munitions are not implemented in DCS: P-47D-30.




Starboard side

There are various radio communications, oxygen and light equipment located on the starboard side.

Figure 73. Starboard side of the cockpit
1. Canopy handle
2. Oxygen regulator
3. Recognition lights panel
4. Radio receiver volume control
5. Cockpit vent control
6. Tail wheel lock control
7. SCR-522-A VHF Radio
8.  Secret radio detonator

9. Radio range receiver
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Oxygen regulator

The AN6004 oxygen regulator is installed on the right side of the cockpit, just aft of the instrument
panel. The oxygen regulator has a diaphragm which actuates a valve, permitting oxygen to flow
through the regulator, where it mixes with free air in varying amount in accordance with barometric
pressure. A control valve allows the pilot to close the air intake, thus causing pure oxygen to flow to
the mask. The regulator also has an emergency valve, which causes oxygen to by-pass the regulator
and flow directly to the mask. A feed line directs oxygen to the Oxygen Flow Blinker indicator to show

when the regulator is functioning.
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Figure 74. Oxygen regulator

Diluter lever. The Diluter lever is located on the side of the regulator case and may be positioned to
NORMAL OXYGEN or 100% OXYGEN. The Diluter lever manually operates the air shutoff valve,
allowing the regulator to deliver pure oxygen when the lever is in the 100% OXYGEN position. During
normal operations, the Diluter lever should be left in the NORMAL OXYGEN position to allow air and
oxygen to mix in the proper proportions for any given altitude.

Emergency valve. The regulator has an independent oxygen emergency valve. When the valve is
turned counterclockwise, a continuous stream of oxygen is allowed to by-pass the regulator and flow
to the mask.




Recognition lights panel

This panel controls three colored lamps located under the right wing.

When RED / GREEN / AMBER switches are in the middle position, the lamps are off. Setting the
switches to the upper position enables steady glow mode for the corresponding lamp.

Switches can also be set to the lower position (KEY). The KEYING SWITCH is used to turn the
recognition lights on and off when the lights are set to KEY position.

Figure 75. Recognition lights panel

The combination of colors as well as the light code is informed to the pilot immediately before the
flight.

Note. The white fuselage identification light is not installed on the P-47D-25 and up.

Do not operate the recognition lights for over 10 seconds continuously on the ground. This may
result in melting the plastic lens due to heat.

Eagle Dynamics -



Tail wheel lock control

This lever is located to the right of the pilot's seat and is used to lock/unlock tail wheel:

. FORWARD. Tail wheel will be locked.
e  BACKWARD. Unlocks tail wheel.

Tithe tail wheel must always be unlocked during taxi. For better visibility in front of the plane pilot
must steer from side to side all the time.

Figure 76. Tail wheel lock control handle




SCR-522-A VHF Radio

The SCR-522-A command radio is a push-button controlled transmitter-receiver that operates in the
100 - 156 MHz band and is used for radio homing and two-way voice communication. The control
box is located just aft of the electrical control panel on the right side of the cockpit. A microphone
button is located on the throttle handle. The radio operates on one of four preset frequency
channels. The frequency of each channel is set in the mission editor by the mission designer and
cannot be changed in flight. The desired channel is selected in flight by the pilot using the Channel
Selector buttons. A Mode switch is provided that allows the pilot to select remote operation (REM)
using the throttle Mic button, continuous reception (R), or continuous transmission (T).

OFF button Light dimmer switch

Channel selector buttons
Channel lights

Mode lock switch

Mode switch

Figure 77. VHF radio control unit

LIGHT DIMMER SWITCH. The Light Dimmer switch is used to cover the Selected Channel lights
with a dimmer cap to minimize light glare in the cockpit.

OFF BUTTON. When pressed down, the OFF button disables the radio.

CHANNEL SELECTOR BUTTONS. The Channel Selector buttons are used to set the channel for
reception and transmission. Only one channel can be selected at a time.
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"A" channel is usually used for all normal plane-to-plane communication or for plane-to-ground
communication with a Controller.

"B" channel is common to all VHF-equipped control towers. It is normally used to contact the control
tower for takeoff and landing instructions.

"C" channel is frequently used in contacting homing stations.

"D" channel is normally used for plane-to-ground contact with D/F stations, and as a special
frequency which is automatically selected at regular intervals by the action of a contactor unit.

SELECTED CHANNEL LIGHTS. The Selected Channel lights indicate when a channel is selected for
reception and transmission.

MODE LOCK SWITCH. The Mode Lock switch is used to lock the Mode switch in the selected
position. When the Mode Lock switch is set to the up position, the Mode switch is held in place by a
locking mechanism. When the Mode Lock switch is set to the down position, the Mode switch is held
in the R (receive) position and can be moved to a spring-loaded T (transmit) position to allow the
pilot to transmit in case remote operation of the transmitter using the Mic button is inoperable. When
released from the T position, the Mode switch reverts to the R position for continuous reception. The
Mode switch cannot be set to the REM (remote) position when the Mode Lock switch is set in the
down position.

MODE SWITCH. The Mode switch has three possible positions: REM (remote), R (receive), and T
(transmit). When set to REM, the radio is operated by the throttle Mic button, receiving when the Mic
button is released and transmitting when it is pressed. When set to R, the radio is in continuous
reception mode. When set to T, the radio is in continuous transmit mode.




Radio range receiver

Because the SCR-522-A radio command set installed in the aircraft is of the Very High Frequency
type, the BC-1206 "Detrola" radio range receiver is used for reception of signals in the Low
Frequency range of 200 - 400 kHz. The Detrola is located towards the bottom of the right side of the
cockpit, forward of the seat. The Detrola is a receiver only and does not transmit. However, reception
is possible using both the Detrola and the VHF command radio simultaneously. Controls of the
Detrola include the ON-OFF/Volume knob and the Tuning knob.

Note! The Detrola is not implemented in DCS: P-47D-30.
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Figure 78. “Detrola” Radio Range Receiver
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Gontrol Stick

The control stick is used to control the aircraft by roll and pitch. It has a release button installed at
the top of the stick and is used to drop bombs, tanks, containers and launch rockets. It also has a
red trigger to fire the machine guns. Pressing the trigger fires all machine guns simultaneously.

Figure 79. Control stick




Engine control quadrant

The engine control quadrant includes: throttle lever; turbosupercharger control lever; mixture control
lever; propeller control lever. The turbosupercharger control lever and throttle control lever can be
interconnected with each other by a spring-loaded latch for joint travel. Small button on the top of
the throttle lever is used for water-methanol mixture injection. In the lower section of the throttle
lever there is a small Push-To-Transmit button and is used to transmit voice messages through the
VHF radio.

Turbosupercharge : “ Water injection
r control lever N e . BRAS <itch
(B - Boost)

Mixture control

lever i

Propeller control : < Push-To-Transmit
lever , ’ ; ~ " button

(P-Propeller) ’ : 3 B 1\\\\\\'

Figure 80. Engine control quadrant
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Mixture control lever

Mixture lever, labeled as "M" (Mixture) is used to set the fuel/air mixture and has 4 positions:

o IDLE-CUT-OFF. This position is used when starting and stopping the engine. This position
should be set after the engine is stopped to ensure that no fuel is allowed to enter the
carburetor while the engine is not running.

e AUTO LEAN (Diluted mixture, AUTO). This position is used during long-range flights in
cruising modes. You should keep an eye on the cylinder temperature. If the engine starts
to overheat, set lever to AUTO RICH position and reduce engine RPM until cylinder
temperature drop.

e AUTO RICH (Rich mixture, AUTO). This position is used for training and regular flights
when engine cruising modes are not used.

e FULL RICH. This position is blocked by a safety wire and is used when the automatic
mixture control is inoperative. It is necessary to reduce altitude as soon as possible and
control the smokiness of the exhaust gases. The higher the smoke caused by unburned
soot particles, the lower you should fly.
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Figure 81. Mixture control lever (M) and propeller control lever (P)




Turbosupercharger control lever

This lever allows you to set the required manifold pressure after the throttle has been set forward to
its outermost position.

Turbosupercharger is used at altitudes above 12,000 feet when air density drops significantly.

Important! Keep in mind a simple rule - this lever cannot be set ahead of the throttle. If you need
to reduce throttle, first reduce turbosupercharger RPM, then reduce engine RPM by moving throttle.
Never allow the turbosupercharger lever to be set above the throttle in order to avoid engine damage
or overheating.

The automatic turbocharger regulator maintains exhaust gas pressure before the turbine. That's why
pilot should constantly make a correction for the effective climbing.

Propeller control lever

This lever is used to set engine RPM by propeller governor. When propeller mode switch is set to
AUTO CONSTANT SPEED, use propeller control lever to set engine RPM.
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K-14 Gunsight

This section provides a detailed overview of all controls of the K-14 gunsight, which is located on top
of the dashboard.

Reflector plate

Wingspan dial

Lamps cover

(

Figure 82. K-14 Computing gunsight

The P-47D-30 is equipped with the K-14 gunsight, mounted on the instrument hood centerline. This
sight contains both fixed and gyro-actuated optical systems, and computes the correct lead angle for
targets at ranges of 600 — 2400 feet.

The fixed optical sight system projects on the reflector glass a cross, surrounded by a 70-mil ring
which can be blanked out by pulling down the masking lever on the left side of the sight. The fixed
sight is used to engage ground targets and as a secondary sight against airborne targets. The gyro
sight projects a variable-diameter circle of six diamond-shaped pips surrounding a central dot. The
gyro sight is the primary sight used to engage airborne targets.
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Figure 83. K-14 Sight reticles

The sight is adjusted for the size of the target by means of the wingspan scale on the front of the
sight. Then range is set into the computing mechanism by rotating the range dial on the left side of
the gunsight until the diameter of the gyro image coincides with the span of the target in view.
Targets must be tracked for at least one second before the sight will computed effectively.
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Kneeboard map

To aid with navigation, a kneeboard map is included in the cockpit. The map can be opened at any
time in the cockpit for a quick glance by pressing and holding the [K] command or toggled on and off
with the [RSHIFT + K] command. The map displays a plot of the flight plan and is initially centered
on the starting waypoint. The [[] (open bracket) and []] (close bracket) commands can be used to
change the kneeboard page, which cycles through the flight plan waypoints on the map view.

Additionally, the [RCTRL + K] command can be used to place a mark point on the map. A mark point
indicates the location of the aircraft on the map, the aircraft’s heading, and the game time at which
the mark point was placed.

The kneeboard can also be viewed on the pilot’s left leg when the pilot is enabled in the cockpit
([RSHIFT + PJ).

Flight plan waypoint
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Figure 84. Kneeboard map







FLIGHT GHARAGTERISTIGS

(perating limitations

Speed limitations

e« Do not extend landing gear and landing light at speeds in excess of 200 mph.
e Do not extend flaps at speeds in excess of 190 mph.
e  Make no turns below 130 mph.
e  When external tanks are installed, airspeed is restricted as follows:
o 75 US gallon belly tank-350 mph
o 110 US gallon belly tank-325 mph
o 165 US gallon wing tank-300 mph

Prohibited maneuvers

e Intentional spins of more than one-half turn
e  Qutside loops
e  Whip stalls
e  Prolonged inverted flight.
e  Snap rolls
e Slow rolls above 313 mph
e  Slow speed turns
e When external tanks are installed:
o  Dynamic maneuvers
o  Training landings
o  High speed dives

e  Tight turns or dives exceeding 225 mph are prohibited with cow! flaps open. Tail buffeting
may result.




Instrument markings

Flight and engine operating limits for normal flight are included on the cockpit on a special placard.
Normal ranges are marked by green/blue color, limits are marked by red color, cruise modes are
marked with blue color.

NOTE! The actual operating ranges may slightly differ from those applied to the instrument scales
due to the unification of the different instrument versions, used on Thunderbolts.
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Figure 85. Manifold pressure gauge

e  First red mark at 52 in. Hg — max. takeoff manifold pressure

e  Second red mark at 64 in. Hg — war emergency power manifold pressure
e  Cruise range 30 ... 35 in. HG.

e  Operating range 35 ... 42 in. HG
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Operational oil temperature
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Figure 86. Engine gauge unit
Max permissible oil temperature 105°C, operating oil temperature 60°C ... 80°C.

Max permissible oil pressure 90 Ibs./sq. in. Min permissible oil pressure 50 Ibs./sq. in. Operating oil
pressure range 60...90 Ibs./sq. in.

Max fuel pressure 24 Ibs./sq. in. Min permissible fuel pressure 22 Ibs./sq. in. Operating fuel pressure
range 22...24 Ibs./sq. in.
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Figure 87. Tachometer

Cruise range 1600 - 2300 RPM. Operational range 2300 - 2600 RPM. Maximum takeoff RPM — 2800.

Maximum permissible IAS \
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Figure 88. Maximum permissible IAS is 505 mph
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Operational range
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Figure 89. Carburetor air temperature operational range 0 - 40°C, max. temperature
+50°C
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Figure 90. Operational vacuum range— 4.00 in. Hg.
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Figure 92. Operational hydraulic pressure range is 800-1100PSI. Maximum hydraulic
pressure - 1300PSI
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apecial flight conditions

External fuel tanks

When equipped with external tanks, only normal flight attitudes are permitted. Only normal climbing
turns and descents should be performed when carrying drop tanks.

Low Level Flight

When flying at extremely low altitudes, the aircraft should be trimmed slightly tail-heavy to avoid
dropping the nose toward the ground in case the pilot’s attention is momentarily taken away from
aircraft control.




NDRMAL PROGEDURES




NORMAL PROGEDURES

Pre-start
As soon as you enter the cockpit, make sure that:

fuel selector valve is set to MAIN

trim tabs are set to takeoff and neutral.
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flaps are UP.

Landing gears handle is DOWN.
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Check:

Turbosupercharger lever is in OFF position.
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e  Throttle is full aft.
e Mixture control handle is set to IDLE-CUTOFF.
e  Propeller governor is set to INCREASE RPM.

e AR o
A /M.,/m pricy

Propeller mode is set to AUTO CONSTANT SPEED, propeller circuit breaker is set to ON.
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Ignition switch is set to OFF.

Battery is OFF.

BATTERY

.

=

Flight instruments are caged.

Check the performance of the manual hydraulic pump by checking the pressure increase in the
hydraulic system on the pressure gauge.
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Check the flight controls. Move the stick and rudder through their full range of travel.

Set airfield altitude on altimeter.

WARNING: DO NOT
OPEN COWL FLAPS
ABOVE 225 L.A.S

Gun safety switch is set to OFF.

Cowl flaps are set to OPEN.
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Radio is off.

Set battery to ON and check all circuit breakers on main switch panel.

Check all warning lights.
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Check oxygen pressure.

Check ail cooler and intercooler shutters and set them to NEUTRAL.

|

...;»'GE'? : g
;

0-27 GALS.
54 GALS.
121 GALS.
16 GALS.
203 GALS.
228 GALS.
253 GALS.
263-272 GALS.
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Set battery to OFF.

IF
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Engine startup
After completing the pre-start check, proceed with engine start-up as follows:

Set fuel selector valve in MAIN (if not set).

Move throttle one inch forward.
Set turbosupercharger lever to OFF position (if not set).
Set mixture control lever to IDLE CUT-OFF.

Set propeller governor to INCREASE RPM (full forward, if not set).




Set propeller mode switch to AUTO CONSTANT SPEED position and press prop circuit breaker, enable
all circuit breaker located at the main switch panel (if not enabled).

.
-

SELECTOR SWITCH
> AUTO
© [CONSTANT sPEED

.
DEC. (inc.
rRem. ' 70 RAM.
" FIXED PITCH =
=T

0 -

Use air filter if dusty conditions are met. Set air filter handle to ON (full forward).

Unlock primer handle by turning it counterclockwise. Then prime engine four to six times in order to
pump fuel into combustion chamber. Then lock primer (set to OFF).
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Set battery switch to ON.

Set ignition switch to BOTH.

Flick the starter switch up to Engage then back to Off. This seats the starter brushes.




[P-47D]

Hold the starter switch to Energize for 15-20 seconds (until the flywheel is up to speed).

EXEncH

Then Engage. Look and listen for the engine to catch.
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Set the mixture lever to Auto Rich and release the starter switch after a few revs.

NCR
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Set engine RPM ~900 by moving throttle little forward.
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Check the oil pressure level after starting the engine (after 30 seconds). If the engine oil pressure is
less than 25 psi, stop the engine. Warm-up engine at 800-1000 RPM until the oil temperature
becomes is at least 40°C and the oil pressure will be constant.
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When the engine starts cold, oil pressure can be 150-200 psi. Do not exceed 1000 RPM until the oil
pressure stabilizes within the operational range.

Maintain engine rpm at 800-1000 RPM range until the oil temperature rises up to 40°C and above.




Taxiing

Unlock tail wheel before taxi. When the aircraft is in a 3-point attitude, the nose restricts forward
visibility. This means that in taxiing, you must zig-zag (or "S-turn") continually.

Taxi with the canopy open. This not only aids visibility, but keeps the cockpit cooler on the ground.

TAILWHEEL LOCK
HANDLE

FORWARD TO

*\' BOMB OR TANK
1

= =
L PARK BRAKEJ

{

BOME OR TANK RELEASE

A

Taxiing with extended landing flaps is prohibited.
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Preflight check

Make sure that rudder trim is set to T/O. If auxiliary tank is full, set elevator tab ~1/4 inch forward of
white mark.

Make sure that mixture control is set to AUTO-RICH.

Check the generator by setting the engine to 1400 RPM.

Check radio (just contact with ATC).




Takeoff

Normal takeoff

Follow the below procedure to perform a normal takeoff:

Be sure takeoff area is clear and check final approach for inbound aircraft.

Lineup for takeoff, close canopy and lock the tailwheel.
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Half-flaps can assist takeoff from abnormally short airfields (20°).




Push the interconnected boost and throttle forward to approximately 30 inches Hg. while holding the
airplane with the brakes. Release the brakes and with firm and even pressure open throttle to take-
off.

BATTERY

Connecting latch . > ou. OFF
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At 110 mph pull control stick smoothly.

Note. Half-flaps will assist take-off from abnormally short fields (20°).

The P-47 flies off the ground from a 3-point position at about 100 mph. However, raise the tail about
6 inches. Stay on the ground until reaching a speed of around 110 mph. Then lift the plane off the
runway. The raised tail and added speed give you much better rudder control in case of trouble.

Use rudder, not brake, to correct for torque on takeoff.

Develop Thunderbolt’s best climbing speed — near 160 mph.
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Hot weather takeoff

During takeoff in hot weather, when the air temperature is above 35 degrees Celsius, it is hecessary
to disconnect the throttle and turbosupercharger level (set it to OFF) and take off without using the
turbosupercharger. This is done to avoid power loss or increasing the carburetor temperature. The
turbocharger can be used when reaching a safe flight altitude with low carburetor temperatures.

Crosswind takeoff

The following procedure is recommended for a crosswind takeoff:

e  Advance interconnected throttle and boost lever to Takeoff Power (52 in. Hg)

e Hold the tail down until sufficient speed is attained to ensure positive rudder control. Speed
should be slightly greater than for normal takeoff.

e  Apply sufficient aileron control to keep wings level or even to affect a slightly wing-low attitude
into the wind.

e  Keep the aircraft firmly on the runway until speed is sufficient to make a smooth, clean break.

e After becoming airborne, crab into the wind enough to counteract drift.




After takeoff

After save takeoff, raise landing gear by setting red handle into UP position and check warning light
come out. Always complete landing gear cycle except in an emergency.

When using the flaps during takeoff, raise landing gears as quickly as possible and develop at least
145 mph before rising flaps. Keep flaps extended until you reach 500ft altitude. Then, carefully, raise
flaps by moving yellow handle to UP position. Optimum climbing speed is 150-165 mph.

After reaching an altitude of 500 feet, throttle back to 42" of manifold.
Set the elevators trim tabs for climb and remove the load on the stick.

Check all of your instruments for proper function within normal parameters. In doing so, be sure to
check the ammeter indicator showing proper charging from the generator. Immediately after takeoff,
the rate of charge should not exceed 100 amps, dropping back to the normal 50 amps or less after 5
minutes of operation. If the charge does not reduce, turn the generator disconnect switch to OFF and
return to the airfield. Also check the hydraulic pressure to read approximately 1000 PSI after the
landing gear has been retracted.

Do not apply brakes after takeoff to stop rotation of the wheels to prevent the brake
disks from seizing.

Eagle Dynamics -



Glimb

Best climbing speed is 150 to 165 mph. It will be necessary in prolonged climbs, or in hot weather, to
climb at higher speed in order to properly cool the engine.

Keep cowl flaps "OPEN" and check the cylinder-head temperature frequently. If it's over 260°C,
increase the airspeed. Check oil temperature ~ 95 °C, and carburetor air temperature ~35°C.

After reaching the safe altitude (near 10 minutes of flight) set the fuel selector valve to AUXILIARY
for fuel consumption from the auxiliary fuel tank. The airplane has greater longitudinal stability if the
auxiliary tank is empty.

External fuel tanks release procedure

1. Set LEFT/RIGHT/BELLY switch to up position on Bomb or Tank release panel
2.  Press RELEASE button on Control Stick.

You can also use special red thin handles located at Bomb or Tank Release panel to release
external fuel tanks. Pull red handle aft to release external fuel tank.

External fuel tanks release

External fuel tanks release can be done by rope mechanism or electromagnets. Cable handles and
selector switches are mounted under the instrument panel.
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Figure 94. External fuel tanks release handles

Tanks can be released alternately or simultaneously.
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Dives

LAl

Trim the plane slightly tail heavy so that you need a little stick pressure to hold the plane in the dive.
Have cowl flaps closed for a dive. Decrease manifold pressure to keep it from over boosting the
engine.

Start dives in a P-47 from level flight by pushing the nose down. Do not start a dive from a Split-S.

Do not retard the throttle suddenly in a high-speed dive. The nose becomes heavy and the dive
steepens. The dive speed will increase.

Recover gradually from a high-speed dive. A sharp pullout places unnecessary loads on the wings
and control surfaces.

Never dive with cowl flaps OPEN.

The P-47D-30 is also equipped with compressibility recovery flaps that can be used to pull-out from
high-speed dives.




Before entering the landing pattern, make sure that you have enough fuel to land and select the
needed fuel tank by rotating the fuel selector valve.

Set mixture control to AUTO RICH.

Interconnect throttle and turbosupercharger lever by connecting latch. Set engine RPM to 2550.
Close the cowl flaps.

Approach airfield at 1500ft and 200 mph.
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After passing the reverse end of the runway, make a 180-degree turn.

Reduce speed to 160mph.

Lower the landing gear and check the gear warning lights. Ensure that the hydraulic system pressure
is restored to (approximately) 1000 PSI. Trim the plane by using elevators trim.
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Reduce altitude to 600-800ft.

NOTE! Do not lower the landing gear and flaps at speeds in excess of 190 mph.

Note. Landing gear warning light goes out when gear are fully down and locked.

Lock the tailwheel.
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Lower the flaps when turning on final approach and the airspeed is below 160 mph IAS and reduce
altitude to 500ft.

Maintain approximately 150 mph IAS in the traffic pattern.

Once lined up on final with the flaps lowered, maintain approximately 115-120 mph IAS.
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When you are sure of a correct landing approach, cut the throttle.

Just before getting to the runway, break the glide with a controlled flare and approach so as to land
within the first third of the runway in a 3-point attitude.

Hold the aircraft in the 3-point attitude just above the runway until flying speed is lost and the plane
sets down at approximately 90 mph.
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180 degree turn, 160 mph 1500 ft, 200 mph

Lower gear, 600ft. e ~
Extend flaps, 160mph Keep 115-120 mph

Figure 95. Thunderbolt’s landing pattern

Use a landing light when landing at night. The maximum flight speed when landing light can be
extended is 200 mph.




- . .
atopping engine
1. Apply toe brakes and set the parking brake.

2. Set engine to 1000 RPM and place mixture control in "IDLE CUT-OFF," holding the dilution
switch "ON", until the engine stops.

3.  After the propeller stops rotating, turn ignition switch to “OFF”".

4. Set fuel selector valve to “OFF”.

5. Set all switches at main switch box to “OFF”.
The aircraft has an oil dilution system that uses an electromagnetic valve, controlled by an oil dilution
switch to make it easier to start an aircraft in a cold-weather conditions. Gasoline enters the engine

oil system through an open valve, reducing oil viscosity. Gasoline gradually evaporates from the
crankcase through the ventilation system.
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EMERGENGY PROGEDURES
Engine Emergencies

Engine overheating

An engine overheating in flight is likely caused by one of the following:

e You have been climbing at high power and below recommended airspeed. In other words, the
air blast in the air scoop is insufficient. To remedy this problem, level out, reduce power and
increase airspeed.

e The oil supply is depleted. This situation may be discovered by reading the oil pressure gauge.
The engine will continue to overheat even after the shutters are opened all the way. There is no
fix for this problem, so maintain the RPM and power as low as possible and land as soon as
possible.

If conditions are favorable for a dead-stick landing and overheating persists, consider the possibility
of shutting down the engine prior to landing.

Engine failure

Engine failures fall into two main categories: those occurring instantly and those giving ample
warnings. The instant failure is rare and usually occurs only if ignition or fuel flow completely fails.
Most engine failures are gradual and afford the alert pilot ample indication that a failure may be
approaching. An extremely rough-running engine, loss of oil pressure, excessive coolant temperature
under normal flight conditions, loss of manifold pressure, and fluctuating RPM are indications that a
failure may occur. When indications point to an engine failure, the pilot should land immediately.

Engine air restart

If the engine fails in flight and you have sufficient altitude, you may attempt a restart, provided the
engine did not fail for obvious mechanical reasons. Unless the engine seizes or internal structural
failure occurs, the propeller will windmill even at minimum glide speed. Should airspeed inadvertently
drop to a value where the propeller ceases to rotate, the aircraft should be nosed down to regain
additional speed. In nearly all cases, the propeller will start to rotate again. If necessary, the starter
may be used to turn the engine over. All unnecessary electrical equipment should be turned off
before the starter is used. Use starting procedure after checking fuel tank selector handle on fullest
tank.
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Engine Failure in the Takeoff Run

The chances of engine failure during takeoff can be greatly reduced if the engine is run up carefully
and checked thoroughly beforehand. If engine failure occurs during the takeoff run before the aircraft
leaves the ground, proceed as follows:

e  Close throttle completely.

e  Apply brakes as necessary to affect a quick stop.

e If doubt exists as to whether the aircraft can be brought to a safe stop on runway, ignition
switch should be set to OFF and fuel shutoff valve lever to OFF.

o If insufficient runway remains for a safe stop or obstacles cannot be avoided, jettison external
load and move landing gear handle UP.

e  Roll canopy back or pull canopy emergency release handle.

Engine failure after takeoff

If an engine failure occurs soon after takeoff, the pilot has to think fast and take the correct course
of action before too much speed is lost and not enough safe ground is available for a landing.
Perform the following steps:

e  Move Mixture control to FULL RICH if the engine begins to fail.

e If failure persists, immediately lower the nose to maintain airspeed.

e  Release external bombs or tanks, if loaded.

e  Release the canopy by pulling the Canopy Emergency Release handle.

e If a safe landing is in doubt, move the landing gear handle to UP and land on belly.

e If time permits, lower the flaps.

e  Move mixture control to IDLE CUTOFF.

e  Turn ignition switch OFF.

e  Move fuel shutoff valves to OFF.

e  Turn the battery switch to OFF.

e  Land straight ahead.

e  After landing, get out and stay out.

Engine failure in flight

If the engine fails during flight, lower the nose immediately so that airspeed does not drop below stall
speed. Keep IAS well above stall speed. Set fuel booster pump rheostat to Fuel Booster Pump
position and wait until RPM is restored. If no, prepare to land.




e  Set ignition switch to OFF.

e  Jettison the canopy.

. Release bombs/tanks if loaded.

. Set mixture control handle to IDLE-CUTOFF.
e  Set fuel selector valves to OFF.

e  Lower flaps (Full).

Set the battery disconnect switch to OFF, unless electrical power is desired for operating the lights or
radio.

Choose an area for landing. If near a landing field, notify the tower. Judge turns carefully and plan to
land into the wind.

e If along runway is available and time and altitude are sufficient to properly plan an
approach, set the landing gear handle to DN. If landing under any other condition, keep
the gear up.

e Land into the wind.

e  After landing, get out and stay out.
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Turbo collapse

A turbo collapse is the phenomenon of a turbo-charging crisis that occurs in a running
turbosupercharger when a pilot begins to reduce engine power by pulling throttle back. At the same
time, the pressure and consumption of exhaust gases that rotate the turbine decreases, and at the
moment when their quantity becomes insufficient to maintain a given boost, there is an even greater
drop in engine power, which provokes a progressive pressure drop in the inlet manifold.

It is necessary to push stick forward into dive and move throttle forward in order to restore the
cylinder filling and exhaust gas pressure to restore normal supercharging after the collapse.

Supercharging recovery after a turbo collapse can take up to 30 seconds at high altitudes.

In the event of a fire, keep the canopy entirely closed. Opening the canopy will result in it quickly
filling with smoke. Similarly, do not lower the landing gear as this may also blast the fire into the
cockpit.

If an engine fire develops, attempt to control the fire by performing the following steps:

e Mixture control set to IDLE CUTOFF.

e Fuel shutoff valves set to OFF.

e  Throttle CLOSED.

e  Ignition switch to OFF.

e  Battery disconnect switch to OFF, unless power is desired to operate the radio or lights.

While remaining in the cockpit during a fire, cover all the exposed parts of your body, including your
eyes. If the fire situation requires bailing out, only open the canopy when you are ready to leave the
aircraft. Don't release the canopy until after you have unlocked the safety harness, trimmed the

aircraft, and are crouched with your feet in the seat ready to spring out. Then pull the canopy
emergency release handle and lunge upward to the right, pushing the canopy off with the head.

Forced Landing Over Doubtful Terrain

If a forced landing over doubtful terrain is unavoidable, don't hesitate to attempt a belly landing.
Forced landing with wheels down should be made only when absolutely certain that such a procedure
is safe.




Belly landing

When a belly landing is unavoidable, it's best to perform the landing on a hard surface. On soft or
loose ground, the air scoop tends to dig in, not only stopping the aircraft suddenly, but also causing
more damage to the airframe than a hard-surface belly landing.

Belly landing procedure

o  Keep the wheels up.

e  Jettison any tanks and bombs.

e  Lower the seat, duck your head, and jettison the canopy.

e  Make sure your shoulder harness and safety belt are locked.

e  Lower the flaps fully once sure of the landing area.

e  Maintain a speed of about 140-150 mph until contact is achieved.

e  Approach in a 3-point attitude to slow the aircraft.

e  Cut the switches just before impact.

e  As soon as the aircraft stops, get out and move to a safe distance as quickly as possible.

e Unless assistance is available nearby, stay close to the aircraft to assist a searching party in
locating your position. Consider using oil or gasoline to start a signal fire if conditions allow.

Forced landing at night

If a forced landing is necessary at night, it is recommended to bail out unless visibility conditions are
exceptionally good. Don't attempt a night-time forced landing — even a belly landing — unless there is
radio contact with a ground controller, you are in direct vicinity of a known airfield, and are sure the
aircraft is in a sufficient condition for a safe landing.

Brake failure

Remember that the brake system is not operated by the hydraulic system of the aircraft and that
each brake is operated by its own individual pressure cylinder, which is activated by using the brake
pedals. It is extremely unlikely, therefore, that both brakes will fail at the same time. When one
brake fails, it is almost always possible to use the other in stopping the aircraft.
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If one brake goes out while taxiing, use the other (good) brake and also the lockable tail wheel.
Immediately chop the throttle and cut the switch. If you're going too fast to stop the aircraft in this
matter, lock the good brake, and ground loop until the aircraft stops.

If, when coming in for a landing, you know that your brakes are inoperative — or even if you suspect
such a condition — approach the field and land as slow as safety permits. Use full flaps and use your
best technique in making a 3-point landing. Stop the engine completely by cutting the mixture control
as soon as your plane is on the ground. The dead prop creates additional braking action to help make
your landing as short as possible.

If the brakes are locked, never attempt a wheel-type (tail high) landing. If you do, your will either hit
the prop or nose over altogether.

Hydraulic system failure

In the event of a hydraulic failure, if the landing gear does not release, do not try to increase the
pressure in the hydraulic system using the hydraulic pump handle. Remaining pressure in the
hydraulic system is needed to release the flaps.

Put the landing gear control handle in the DOWN position. This releases the mechanical locks which
hold the gear in place. Use the control stick to rock the plane from side to side, make turns and/or
dives until the landing gear is fully extended.

Figure 96. Rock It to lock It

Before using an emergency hydraulic pump to release flaps, set the landing gears handle to
NEUTRAL position. If not, the remaining pressure in the hydraulic system will disperse throughout the
landing gears control system.

After releasing the flaps, return the flaps control lever to neutral position. Then set the landing gears
handle to DOWN position. Use emergency hydraulic pump to increase the pressure in the hydraulic
system.




Tail wheel has no mechanical lock. The pressure created in the hydraulic system by the hydraulic
pump lever reduces the risk of wheel damage.

After landing, no steering is allowed, as it may cause the wheel retraction.

Tire Failure

If a tire is low or blown out during a landing approach, perform a 3-point landing. Don't use the
brakes until necessary, then use the opposite brake, but only slightly, and enough opposite rudder to
keep the aircraft straight.

Land on the left side of the runway if the right tire is flat and on the right side if the left tire is flat.

If a tire is completely lost, do not attempt to land on a rim. Perform a belly landing.

Ditching

Never attempt to ditch a P-47D except as a last resort. Fighter aircrafts are not designed to float on
water, and the P-47D has an even greater tendency to dive because of shape of the nose section. It
will go down in a second.

If a problem arises over water and if reaching land is impossible, bailing out is preferred to ditching.
In most situations, it should be possible to pull up to at least 500 feet to make a safe jump. In such a
case, perform as steep of a climb as possible to exit the aircraft at the highest possible altitude.
When bailing out, it is recommended to use the right side of the aircraft due to the slipstream helping
to clear the tail section safely.

Bailing OQut

There are several methods of bailing out of the P-47D, when the aircraft is under control. However,
the following bailout procedure is recommended, because it remains essentially the same whether
the aircraft is under control, on fire, or in a spin.

Slow the aircraft to the lowest speed that is reasonably safe — usually about 150 mph. The lower the
speed during a bailout, the less risky it is. Avoid slowing down to a stall, particularly if there is no
power.

Lower the seat, duck your head, and jettison the canopy.

Disconnect the headset and oxygen hose, and release the safety belt and shoulder harness.

Pull yourself up onto the seat so that you are in a crouching position with your feet on the seat.
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Dive with head down toward the trailing edge of the right wing, unless a fire or some other condition
makes it advisable to go out the left side.

Bailout at High Altitude

If a problem occurs at high altitude, attempt to reduce altitude before bailing out. If reducing altitude
is not possible, open the emergency knob on the oxygen regulator and fill your lungs with oxygen by
taking several full breaths. Hold your breath as long as possible during free fall to reduce problems
associated with cold rarified air at high altitudes. Also, when bailing out at high altitude, it is
recommended to extend the free fall until lower altitudes are reached, as opening the chute at higher
altitudes induces greater G loads on the body.

Bailout in a Spin

When bailing out during a spin, it is recommended to jump on the side inside the spin, as opposed to
the outside. This helps avoid hitting the airframe during the jump.

Bailout over Water

When bailing out over water, it’s critical to follow a definite radio procedure in order to maximize the
chances of a quick rescue. If possible, gain altitude in order to increase the range of the VHF radio
and help Air/Sea Rescue unit attain a fix of your location. General steps for a radio procedure are as
follows:

e  Notify wingmen of your status.
e If equipped with an IFF set, turn the emergency switch to ON.
e  Transmit “"Mayday” three times, followed by the call sign of your aircraft three times.
e Your first transmission will be on the assigned air-ground frequency. If communication
cannot be established on this frequency, use any other available frequency to establish
contact with a ground station.
e If time permits, provide the following information:
o  Estimated position and time.
o  Course and speed.
o Altitude.

e Intent as to bail out or ditch.

In case the situation normalizes and bailing out is no longer necessary, be sure to cancel the distress
call on the same frequency.







GCOMBAT EMPLOYMENT

In this section, we will overview weapon employment procedures for the P-47D.

b ]
Guns

Eight Browning M2 .50 caliber machine guns are available, four in each wing, with a maximum load
of 425 rounds per gun with a one-second salvo weight of 5.8 kilograms. It's a one of the highest
performances for fighters of those years. This provides about 30 seconds of continuous firing or
about 15 two second bursts. After fuel, ammunition is your most important consumable item on the
aircraft so you will want to use it sparingly.

Aiming is performed with the K-14 gunsight, which displays the required angle off for enemy aircraft
engagement, depending on the distance to the aircraft.

To fire guns

1. Set Gun Safety Switch to GUNS & CAMERA position
2. Set desired brilliance of the gunsight by rotating gunsight brilliance rheostat
3. Pull the trigger on the control stick.

Aiming with the K-14 Gunsight

The K-14 gunsight contains two aiming sights: the compensating (gyro) sight and the fixed sight. In
the fixed sight, a crosshair represents the aiming pipper. The two sights cannot be used selectively.
Using both sights simultaneously can provide a helpful indication of the amount of lead the gyro sight
is generating from the boresight position. In this case, it's best to mask the fixed sight ring in order
to declutter the aiming line of sight.
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Figure 97. K-14 sight reticles

The fixed sights consist of the crosshairs and a 70-mil ring (when unmasked).

The gyro sight consists of a dot surrounded by six diamonds. Using the gyro sight, aiming is
accomplished by maneuvering the aircraft to position the dot directly over the target and keeping the

enemy aircraft surrounded by the six diamonds until the kill is made.

The front of the sight panel includes a span scale, calibrated from 30 to 120 feet. The scale is set to
match the expected enemy aircraft wingspan prior to the start of an engagement.

K-14 sight includes range dial, which is graduated from 600 to 2400 feet.
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Figure 98. Range dial
As the dial rotates, the circular scale moves, showing the setting of the target range.

As the aircraft is maneuvered to place and keep the dot on the enemy, the range dial is turned to
continually adjust the size of the reticle of diamonds so that the target is surrounded by the inner
points of the diamonds. The dot must be kept on target for a duration of one second before firing to
give the sight time to calculate the correct lead angle.

An imaginary circle should be visualized to connect the inner points of the diamonds to create a
continuous aiming reticle.
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Figure 99. Gyro sight

When preparing for an engagement, the range dial should be set to the minimum range of 600 feet.
The same should be done when switching from one target to another.

When beginning to aim at a target, the range should be maintained at the minimum setting until the
dot is at or near the target. Then the range dial is used to set the correct range by framing the target
inside the diamond circle. This procedure reduces over-ranging, prevents over-correction, and most
quickly achieves a firing solution.

When the target aircraft is at right angles - a 90° deflection shot - the wings cannot be used to set
the sight frame, even if the target is banking. On most aircraft, the distance from the cockpit to the
extreme end of the tail is approximately half of the wingspan. Therefore, correct aim can be achieved
by placing the dot on the cockpit with the imaginary circle touching the tail.

Note that the circle is on the extreme end of the tail, not just the assembly.
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Figure 100. Target 90 degree

If neither the wings nor the fuselage is at right angles, the frame must be made slightly larger than
the aircraft to compensate for the viewing angle. If wings and fuselage are at 45°, an additional 1/6
of the diameter should be added, or 1/3 of the radius, on each side of the target, ranging on the tip
of the wings and the tip of the tail. This is the maximum allowance. One-tenth of the diameter of the

reticle serves for most purposes.

s

Figure 101. Target's Wings and Fuselage are at 45°

When the separation of the fixed cross and the dot shows that a long lead, around 85 to 100 mils, is
being allowed, any small ranging error is magnified by distance and makes long range firing




unprofitable. When only a short lead is indicated, small ranging errors are unimportant. Fire is
effective at maximum range.

When closing in on a target at ranges of less than 600 feet, the diamonds can be ignored altogether.
Effective fire can be made by simply keeping the dot on target.

Both the gyro and fixed sights are seen on a reflector plate. They are focused to infinity by means of
collimator lenses. Parallax effects have been reduced to a minimum, which prevents a shifting of the
target in relation to the reticle when moving the pilot's line of sight through the gunsight.

The illustration below demonstrates correct and incorrect aiming solutions for a number of likely
engagement scenarios.
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Target patterns. Correct and wrong

Correct — You have exact range now. Fire! Incorrect — Dot is not on target

Correct — Circle of diamonds corresponds to Incorrect — Circle of diamonds is too large,
target's wingspan. making range and lead angle wrong

Correct — On broadside attacks the circle should Incorrect — Imaginary circle formed by inner tips
be a trifle larger than length of fuselage, as of diamonds should correspond to target's
wingspan is greater than length wingspan




K-14 preflight check

Before takeoff, check the sight as follows:
e  Gun Safety switch set to GUNS & CAMERA.
e  Set reticle mask switch to desired position.

e  Rotate sight dimmer rheostat to obtain desired brilliance. Both reticle images should appear on
the reflector glass.

e  Pick a point on the horizon; make sure gyro reticle image dot is superimposed on fixed-reticle
Cross.

e  Rotate range dial on gunsight to check operation of gyro reticle image circle from minimum to
maximum range.

Firing guns with K-14 gunsight

Normal flight operation of the sight is accomplished as follows:

e  Gun Safety switch set to GUNS & CAMERA.

e Identify target; then set span adjustment lever to correspond with span of target aircraft.

e  Fly the aircraft so that the target appears within the gyro reticle circle and rotate the range dial
until the diameter of the gyro reticle circle corresponds to the target size.

e  Continue to frame the target with the gyro reticle circle by rotating the twist grip as range
changes. Track the target smoothly for one second; then fire.

e  Continue ranging and tracking while firing.
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Bombs

Releasing bombs

The following is a standard procedure for releasing bombs:

e  Set the Bomb selector switches to the up position.
e  Press the Bomb-Rocket Release button on the control stick grip momentarily to release
selected bombs.

Release button

Bombs selector
switches

Figure 102.Release button and bomb selector switches

Note, bombs may be released when the aircraft is in any pitch attitude from a 30-degree climb to a
vertical dive.

Do not release bombs when you are side slipping more than 5 degrees in a vertical dive.
Doing so may collide a bomb and the propeller.
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RADIN COMMUNIGATIONS

There are two optional modes of using the radio that depend on the "EASY COMMUNICATION"
OPTION under the GAMEPLAY tab. This setting also determines the key commands used to access
the radio menu in-game.

Because the SCR-522A VHF AM radio of the P-47D is limited to 5 channels, you will only be able to
communicate with those entities whose frequencies are loaded in your radio. Radio frequencies are
loaded in the mission editor by the mission designer and should be made available as part of the
mission briefing.

Easy Communication is enabled

The radio communications window is accessed by a press of the [\] backslash key (this is for US
keyboards; other language keyboards may vary). After the command selection the radio or
interphone will be selected (if required) and tuned (if required) automatically. Also [\] key will close
radio command menu.

When the radio menu is displayed, recipients are color-coded as follows:

e  Recipients on which at least one of the radios is tuned to are colored white.

e  Recipients on which at least one of the radios can be tuned to but is not currently on the
correct frequency are colored gray.

e  Recipients that cannot be contacted due to range or terrain masking / earth curvature are
colored black.

Each will also have their modulation / frequency listed. When you select a recipient, the appropriate
radio will automatically be tuned to communicate with the selected recipient.

When Easy Communications mode is enabled, the following ‘quick’ command shortcuts are also
available:

[LWIN + U] Request AWACS vector to home plate.

[LWIN + G] Command flight to attack ground targets.

[LWIN + D] Command flight to attack air defense targets.

[LWIN + W] Command flight to cover me.

[LWIN + E] Command flight to proceed with the mission and return to base.

[LWIN + R] Command flight to proceed with the mission and rejoin.




[LWIN + T] Command flight to open/close the formation.

[LWIN + Y] Command flight to rejoin the formation.

Easy Communication is not enabled

When Easy Communications mode is OFF, the Push To Transmit (PTT) button [RALT + \] is used to
open the radio command panel. The PTT button opens and closes the radio communications window
for the currently selected radio.

When recipients are displayed, there is no color-coding of availability and no listing of their
modulation / frequency. This is the more realistic play mode and requires you to know the correct
modulation / frequencies for each recipient and you must manually enter the frequencies on the
correct radio.

Radio Communiations Window

Top Level Recipient List:

If using "Easy Communications", recipients not present in the mission will not be listed.
F1. Wingman...

F2. Flight...

F3. Second Element...

F4. JTAC...

F5. ATCs...

F7. AWACSes...

F8. Ground Crew...

F10. Other...

F12. Exit

Hotkeys will also be available to directly issue any command in the structure. These can be found in
Input Options.

To exit radio communications, you can also press the ESC key.
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1 Wingman

Upon selecting F1 Wingman from the main radio communications window, you have the option to
select the basic type of message you wish to send to your number 2 wingman. These are:

F1. Navigation...

F2. Engage...

F3. Engage with...
F4. Maneuvers...

F5. Rejoin Formation
F11. Previous Menu

F12. Exit

F1 Navigation...

The Navigation options allow you to direct where your wingman will fly to.

F1. Anchor Here. Your wingman will orbit at its current location until you issue a Rejoin command.

F2. Return to base. Your wingman will return to and land at the airbase designated in the flight
plan.

F11. Previous Menu

F12. Exit

F2 Engage...

The Engage options allow you to direct your wingman to attack a specific type of target. After issuing
the order, the wingman will attempt to locate the specified target type and attack it.

F1. Engage Ground Targets. Wingman will attack any enemy ground unit it can locate.

F2. Engage Armor. Wingman will attack any tanks, infantry fighting vehicles, and armored
personnel carriers it can locate.




F3. Engage Artillery. Wingman will attack any tube artillery or multiple rocket launchers that it can
locate.

F4. Engage Air Defenses. Wingman will attack any enemy anti-aircraft artillery and surface to air
missile units that it can locate.

F5. Engage Utility Vehicles. Wingman will attack all supply, transport, fuel, power generation,
command and control, and engineering units it can locate.

F6. Engage Infantry. Wingman will attack hostile infantry units. Note that the infantry units are
very difficult to detect unless they are moving or firing weapons.

F7. Engage Ships. Wingman will engage enemy surface combatants. Note that most surface
combatants are heavily armed and that the P-47D is not well-suited to attacking such targets.

F8. Engage Bandits. Wingman will engage any enemy fixed-wing and rotary-wing aircraft it can
locate.

F11. Previous Menu

F12. Exit

F3 Engage With...

Whereas the F2 Engage command allows you to give basic orders for your wingman to attack a
target type, the F3 Engage With set of commands not only allows you to determine target type, but
also the direction of attack and what weapon type to use. This is done in a tiered manner by first
selecting target type, then weapon type, and finally the attack heading. The wingman will then
attempt to locate targets of the specified type and attack them according to your specified weapon
and attacking heading. While the F2 Engage options are fast to issue, the F3 Engage With options
provide much greater control.

Target Type. These options mirror those of the F2 Engage orders and allow you to determine the
type of ground target you want your wingman to engage.

F1. Engage Ground Targets. Wingman will attack any enemy ground unit it can locate.

F2. Engage Armor. Wingman will attack any tanks, infantry fighting vehicles, and armored
personnel carriers it can locate.

F3. Engage Artillery. Wingman will attack any tube artillery or multiple rocket launchers that it can
locate.
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F4. Engage Air Defenses. Wingman will attack enemy anti-aircraft artillery and surface to air
missile units that it can locate.

F5. Engage Utility Vehicles. Wingman will attack all supply, transport, fuel, power generation,
command and control, and engineering units it can locate.

F6. Engage Infantry. Wingman will attack hostile infantry units. Note that the infantry units are
very difficult to detect unless they are moving or firing weapons.

F7. Engage Ships. Wingman will engage enemy surface combatants. Note that most surface
combatants are heavily armed and that the P-47D is not well-suited to attacking such targets.

Weapon Type. Once you have selected the target type, you will be given a list of weapon types that
you want your wingman to engage the target with. These include:

F2. Unguided Bomb...

F4. Rocket...

F6. Gun...

Attack Heading. After you've selected the weapon type for your wingman to use, the third and final
step is to determine the attack heading that you wish your wingman to use. This can be useful to
help it avoid overflying enemy defenses. The options include:

F1. Default. Wingman will use the most direct heading to attack the target.

F2. North. Wingman will attack the target from south to north.

F3. South. Wingman will attack the target from north to south.

F4. East. Wingman will attack the target from west to east.

F5. West. Wingman will attack the target from east to west.

F4 Maneuvers...

Although your wingman will generally do a good job of knowing when and how to maneuver, there
may be times when you want to give him/her a very specific maneuvering order. This could be in
response to a threat or to better set up an attack.

F1. Break Right. This command will order your wingman to make a maximum-G break to the right.

F2. Break Left. This command will order your wingman to make a maximum-G break to the left.

F3. Break High. This command will order your wingman to make a maximum-G break high.




F4. Break Low. This command will order your wingman to make a maximum-G break low.

F7. Clear Right. Your wingman will perform a 360-degree turn to the right of the current flight path
while searching for targets.

F8. Clear Left. Your wingman will perform a 360-degree turn to the left of the current flight path
while searching for targets.

F9. Pump. Your wingman will perform a 180-degree turn from its current heading and fly 10 nm.
Once reached, it will turn 180-degrees back to the original heading.

F5 Rejoin Formation

Issuing this command will instruct your wingman to cease its current task and rejoin formation with
you.

2 Flight

Upon selecting F2 Flight from the main radio communications window, you have the option to select
the basic type of message you wish to send. These are:

F1. Navigation...

F2. Engage...

F3. Engage with...
F4. Maneuvers...

F5. Formation

F6. Rejoin Formation
F11. Previous Menu

F12. Exit

F1 Navigation...

The Navigation options allow you to direct your flight where to fly to.

F1. Anchor Here
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F2. Return to base
F11. Previous Menu
F12. Exit

These commands mirror those of the Wingman Navigation commands, but apply to all flight
members.

F2 Engage...

The Engage options allow you to direct your flight to attack a specific type of target. After issuing the
order, the flight will attempt to locate the specified target type and attack it.

F1. Engage Ground Target
F2. Engage Armor

F3. Engage Artillery

F4. Engage Air Defenses
F5. Engage Utility Vehicles
F6. Engage Infantry

F7. Engage Ships

F8. Engage Bandits

F11. Previous Menu

F12. Exit

These commands mirror those of the Wingman Navigation commands, but apply to all flight
members.

F3 Engage With...

These commands mirror those of the Wingman Engage With commands, but apply to all flight
members. These commands work the same as the Wingman Engage With Commands described
above.




F4 Maneuvers...

F1. Break Right

F2. Break Left

F3. Break High

F4. Break Low

F7. Clear Right

F8. Clear Left

F9. Pump

F11. Previous Menu
F12. Exit

These commands mirror those of the Wingman Maneuvers commands, but apply to all flight
members.

F5 Formation

From the Formation menu, you can select the formation that the flight will fly in relation to you as
the flight leader.

F1. Go Line Abreast

F2. Go Trail

F3. Go Wedge

F4. Go Echelon Right

F5. Go Echelon Left

F6. Go Finger Four

F7. Go Spread Four
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F8. Open Formation
F9. Close Formation
F11. Previous Menu

F12. Exit
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Figure 103. F1 Go Line Abreast
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1.5-3 NM

1.5-3 NM

1.5-3 NM

Figure 104. F2 Go Trail

Position may be modified within a 4000-12,000' envelope by flight lead.




1.5-3 NM

Figure 105. F3 Go Wedge
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Figure 106. F4 Go Echelon Right

Figure 107. F5 Go Echelon Left
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Figure 108. F6 Go Finger Four

Position may be modified within a 4000-12,000' envelope by flight lead.

70°

Figure 109. F7 Go Spread Four
Position may be modified within a 4000-12,000' envelope by flight lead.
F8. Open Formation. Increase the distance between each aircraft in the current formation.

F9. Close Formation. Decrease the distance between each aircraft in the current formation.

F6 Rejoin Formation

Issuing this command will instruct your flight to cease their current task and rejoin formation with
you.
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F3 Second Element

Upon selecting F3 Second Element from the main radio communications window, you have the option
to select the basic type of message you wish to send to the second element of your flight. The
second element consists of flight members 3 and 4 with number 3 being the element lead. When
issuing a command to second element, number 3 and 4 carry out the order jointly. These commands
are:

F1. Navigation...

F2. Engage...

F3. Engage with...
F4. Maneuvers...

F5. Rejoin Formation
F6. Out

F11. Previous Menu

F12. Exit

F1 Navigation...

The Navigation options allow you to direct your second element where to fly to.
F1. Anchor Here

F2. Return to base

F11. Previous Menu

F12. Exit

These commands mirror those of the Wingman Navigation commands, but apply to the second
element.




F2 Engage...

The Engage options allow you to direct your second element to attack a specific type of target. After
issuing the order, the wingman will attempt to locate the specified target type and attack it.

F1. Engage Ground Target
F2. Engage Armor

F3. Engage Artillery

F4. Engage Air Defenses
F5. Engage Utility Vehicles
F6. Engage Infantry

F7. Engage Ships

F8. Engage Bandits

F11. Previous Menu

F12. Exit

These commands mirror those of the Wingman Maneuvers commands, but apply to the second
element.

F3 Engage with...

These commands mirror those of the Wingman Maneuvers commands, but apply to the second
element.

F4 Maneuvers...

Although your second element will generally do a good job of knowing when and how to maneuver,
there may be times when you want to give him/her a very specific maneuvering order. This could be
in response to a threat like an incoming SAM, or to better set up an attack.

F1. Break Right

F2. Break Left
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F3. Break High

F4. Break Low

F7. Clear Right

F8. Clear Left

F9. Pump

F11. Previous Menu
F12, Exit

These commands mirror those of the Wingman Maneuvers commands, but apply to the second
element.

F5 Rejoin Formation

Issuing this command will instruct your second element to cease its current task and rejoin formation
with you.

Flight Member Responses
After sending a radio message to any of your flight members, you will have one of two responses:

Flight number of responder (2, 3, or 4). When a flight member will carry out the order, it will
respond simply with its flight number.

(Flight member number) unable. When a flight member cannot carry out the order, it will
respond with its flight number following by "unable". For example: “2, unable”

F4 JTAG

Depending on the battlefield situation, the level of JTAC control of the attack may vary. There are
three types of terminal attack control:

Type 1: JTACs use Type 1 control when the risk assessment requires them to visually acquire the
attacking aircraft and the target under attack. This is the most common and restrictive of the three
types. Type 1 is most often used when friendly forces are "danger close".




Type 2: Type 2 control will be used when the JTAC desires control of individual attacks but assesses
that either visual acquisition of the attacking aircraft or target at weapons release is not possible or
when attacking aircraft are not in a position to acquire the mark/target prior to weapons
release/launch.

Type 3: Type 3 control may be used when the tactical risk assessment indicates that CAS attack
imposes low risk of fratricide. This is the least restricted control type.

In order to communicate with a JTAC, there must be at least one in the mission. Any unit can be
assigned as a JTAC. JTACs are assigned a radio frequency that they need to be contacted on. For P-
47D this must be VHF AM radio.

JTAC Engagement Flow

To contact a JTAC, open the main radio menu ([\] or [RALT + \]). Press F4 to select JTACs from the
Radio Main Menu.

After selecting "JTACs", a list of JTACs in the mission will be displayed, along with their frequencies
and callsigns (if using Easy Communications). Select the JTAC that you wish to contact. If you are
using realistic radio, you will need to ensure that the correct radio is tuned to the correct frequency
that the JTAC is on (most often listed in Mission Briefing). If using Easy Communications, the correct
radio and frequency will be set automatically. You will then be prompted to Check-in with the
estimated time you will be available for tasking (Play Time).

When you check-in, you will automatically radio the JTAC key information that includes:

e Your mission number

e  Location from Initial Point (IP) and your altitude
¢  What you are armed with

e  How long you are available (hours + minutes)

You will then automatically ask what tasking the JTAC has for you.

After a pause, the JTAC will reply with the terminal control type (1, 2 or 3) that will be used and then
ask if you are available for the 9-line. The 9-line is a standard briefing form that provides the pilot
key information to prosecute the attack. When you are ready, press the [\] or [RALT + \] key to view
the radio menu and then press F1 "Ready to copy".

The JTAC will now read the 9-line as follows:

1. The Initial Point (IP) that the attack should be started from. This is a point created in the
Mission Editor.

Attack heading to the target and any offset needed

Distance to target

Elevation of target (MSL)

Target type

vk wnN
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UTM coordinates of target

How the target is marked (None, White Phosphorus (WP), or IR Pointer)
Location of nearby friendly ground forces

Control point to egress to

0 XN

After completing the 9-line, the JTAC will automatically ask if you are ready for remarks. Remarks are
additional information not included in the 9-line. When ready, press [\] or [RALT + \] and then [F1].
The JTAC will then radio the remarks, which generally include the weapon to use, weather
information, and/or attack headings.

You will now need to read back the target location and elevation, and other data if applicable such as
final attack heading. To do so, press [\] and then [F1].

At this point, the engagement can vary according to how the JTAC designates the target: Coordinate,
smoke, or IR pointer. We'll discuss each of these separately:

Coordinate Only Designation:

When the JTAC does not have line of sight to the target (often the case with Type 2 and 3), it will
only be able to designate the target as a MGRS coordinate.

After receiving the point data, the JTAC will clear you to engage.

After your attack is complete, press [\] or [RALT + \] and press [F1] "Attack Complete".

Smoke Designation:

After receiving the point data, the JTAC will ask you to report when you are IP inbound. When you
are ready to proceed from the IP to the target, press [\] or [RALT + \] and [F1] "IP Inbound" to start
your attack. If you are inbound from the IP, the JTAC will then tell you to continue.

At this point, you need to wait for the JTAC to mark the target with smoke. When you are within 10
nm of the target, the target will be marked with white smoke and the JTAC will radio that the "mark
is on the deck". Once you have a visual on the smoke, press [\] or [RALT + \] and then [F1] "Contact
the mark". The JTAC will then radio back the location of the target from the smoke marker.

Once heading toward the target, press [\] or [RALT + \] and then [F1] "In" to indicate that you've
started your attack run. If all looks good to the JTAC, he will clear you in hot. If not, he will abort the
attack. Once you have released your weapon, press [\] or [RALT + \] and then [F1] "Off".

Depending on the results of your attack, you will either be cleared to re-attack or cleared to depart.
If cleared to re-attack, you need to start the process again from the IP Inbound stage of the attack.

IR Pointer Designation:




The IR Pointer, or IR Wand, replaces the smoke marker during low light conditions. To see the IR
Pointer, you must have the Night Vision Goggles (NVG) on. The IR pointer appears as a line between
the JTAC and the target.

As such, the process flow for the IR Pointer is the same as for the smoke marker. The only difference

are the options for "Pulse" and "Rope" that instruct the JTAC to flash the IR Pointer on and off or
move it around, respectively.

Other JTAC Radio Options:

During a JTAC directed attack, the JTAC menus allow some additional options not mentioned above.
These include:

Repeat Brief. JTAC will repeat the 9-line briefing.

What is my target? JTAC will repeat the type of target that you are tasked to destroy.

Contact. This command is made to the JTAC to verify that the correct target is at the target
location. You will report contact and provide a target description and MGRS coordinates. The JTAC
will respond with a positive acknowledgment or with warning about contacting the wrong target. In
its response, the JTAC also provide directions to the correct target.

Request BDA. JTAC will update you on the status of the directed target.

Unable to comply. Informs the JTAC that you are unable to carry out the instructed task.

Check Out. Ends JTAC control.
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Fo ATG

The Air Traffic Control (ATC) system of this simulation is context sensitive to the location of your
aircraft: on the parking ramp or runway/airborne.

ATC VHF FM Contact Frequencies:
Anapa-Vityazevo: 121.0 MHz
Batumi: 131.0 MHz

Gelendzhik: 126.0 MHz

Gudauta: 130.0 MHz

Kobuleti: 133.0 MHz

Kopitnari: 134.0 MHz

Krasnodar Center: 122.0 MHz
Krasnodar-Pashkovsky: 128.0 MHz
Krymsk: 124.0 MHz
Maykop-Khanskaya: 125.0 MHz
Mineralnye Vody: 135.0 MHz
Mozdok: 137.0 MHz

Nalchik: 136.0 MHz

Novorossiysk: 123.0 MHz
Senaki-Kolkhi: 132.0 MHz
Sochi-Adler: 127.0 MHz
Soganlug: 139.0 MHz
Sukhumi-Babushara: 129.0 MHz

Thilisi-Lochini: 138.0 MHz




Vaziani: 140.0 MHz
Beslan: 141.0 MHz
Because the SCR-522A VHF AM radio of the P-47D is limited to 5 channels, you will only be able to
communicate with those entities whose frequencies are loaded in your radio. Radio frequencies are

loaded in the mission editor by the mission designer and should be made available as part of the
mission briefing.

Parking Ramp Start

Before you can communicate with ATC/Ground Control to get permission to start your engine, you
first need to have your VHF AM radio up and running.

With the radio now operating, press [\] or [RALT + \] to bring up the radio menu and then press F1
"Request Engine Start".

If you have wingmen, they will also now start their engine.

After the aircraft has been started and configured, select [F1] "Request taxi to runway". Once you
receive permission, you can taxi to the "hold short" area of the taxiway - the area on the taxiway just
short of entering the runway.

If you have wingmen, they will also now taxi to the runway.

When at the hold short area, press [\] or [RALT + \] and [F1] "Request takeoff". When permission is
granted, you can taxi on to the runway and take off.

Runway and Air Start

If you are not starting from the parking ramp, you can access ATC by pressing the [\] or [RALT + \]
key. Upon doing so, you can select [F5] "ATCs".

If you are using "Easy Communications", a list of airfields ATCs are listed along with their contact
frequencies. Select the airfield ATC you wish to contact. If not using Easy Communications, you will
first need to the push channel button of the assigned ATC frequency you wish to land on the radio.

Once the airfield ATC is selected, you can either send them an "Inbound" message to indicate that
you intend to land there, or an "I'm lost" message that will result in the ATC providing you guidance

to reach the airfield.

When you select "Inbound", the ATC will respond with the following information:
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e  Heading to fly to reach landing initial point.

e  Range to landing initial point.

e  The QFE, or atmospheric pressure at the airfield elevation.
e Which runway to land on.

You can then radio:

e  "Request landing" indicates your intent to land at directed runway.
e  "Abort landing" indicates that you will not be landing at the directed runway.
e  "Request azimuth" requests navigation assistance to reach the airfield.

If you've requested landing and are on final approach, radio request landing a second time and ATC
tower control will provide permission if the runway is clear. It will also provide wind direction and
speed.

After you have landed, proceed to the parking area and shut down the aircraft.

F7 AWAGS

After selecting the F7 AWACS option from the main radio menu, a list of all friendly AWACS in the
mission will be listed, along with their VHF AM contact frequencies. Upon setting your VHF AM radio
accordingly and contacting the desired AWACS, you'll be given the following options:

F1. Vector to bullseye. Sending this request to AWACS will result in AWACS providing you heading
and range to the bullseye/anchor point set for the mission.

F2. Vector to home plate. Sending this request to AWACS will result in AWACS providing you
heading, range, and the ATC frequency of the mission specified landing airbase.

F4. Request bogey dope. AWACS will provide heading, altitude, and aspect of the nearest enemy
aircraft.

F5. Request Picture. Sending this request to AWACS will result in AWACS providing you bearing,
range, and altitude of known enemy air threats.

The AWACS response differs according to the range of enemy air groups:

e If BULL (over 50 nm): (Your flight's callsign), (AWACS callsign), new picture, <number
of groups detected> groups. First group, bulls <bearing> for <range>, <altitude band>.
Second group, bulls <bearing> for <range>, <altitude>. (repeats up to three groups)

. If BRA (under 50 nm): (Your flight’s callsign), (AWACS callsign), new picture, <number
of groups detected> groups. First group, bra <bearing> for <range>, hits <altitude
band>. Second group, bra <bearing> for <range>, hits <altitude band>. (repeats up to
three groups)




F8 Ground Grew

After landing at a friendly airfield and taxiing to a parking ramp, you can communicate with the
ground crew for rearming and refueling by pressing the F8 option to display the ground crew menu.
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SUPPLEMENTS
RAirbase Data

Airbase Runway TACAN, ILS Tower
channel comm
UG23 Gudauta - Bambora (Abkhazia) 15-33, 2500m 130.0
UG24 Thilisi - Soganlug (Georgia) 14-32, 2400m 139.0
UG27 Vaziani (Georgia) 14-32, 2500m 22X (VAS) | 108.75 140.0
UG5X Kobuleti (Georgia) 07-25,2400m | 67X (KBL) | 07ILS-111.5 133.0
UGKO Kutaisi - Kopitnari (Georgia) 08-26, 2500m | 44X (KTS) | 08 1ILS - 109.75 134.0
UGKS Senaki - Kolkhi (Georgia) 09-27,2400m | 31X (TSK) | 091ILS - 108.9 132.0
UGSB Batumi (Georgia) 13-31, 2400m | 16X (BTM) | 131ILS-110.3 131.0
UGSS Sukhumi - Babushara 12-30, 2500m 129.0
(Abkhazia)
UGTB Thilisi - Lochini (Georgia) 13-31, 3000m 13 IS - 110.3 138.0
311ILS - 108.9
URKA Anapa - Vityazevo (Russia) 04-22, 2900m 121.0
URKG Gelendzhik (Russia) 04-22, 1800m 126.0
URKH Maykop - Khanskaya (Russia) 04-22, 3200m 125.0
URKI Krasnodar - Center (Russia) 09-27, 2500m 122.0
URKK Krasnodar - Pashkovsky 05-23, 3100m 128.0
(Russia)
URKN Novorossiysk (Russia) 04-22, 1780m 123.0
URKW Krymsk (Russia) 04-22, 2600m 124.0
URMM Mineralnye Vody (Russia) 12-30, 3900m 12 1LS - 111.7 135.0
30 ILS - 109.3

URMN Nalchik (Russia) 06-24, 2300m 241LS - 110.5 136.0
URMO Beslan (Russia) 10-28, 3000m 10 ILS - 110.5 141.0
URSS Sochi - Adler (Russia) 06-24, 3100m 06 ILS - 111.1 127.0
XRMF Mozdok (Russia) 08-27, 3100m 137.0

g 1 .|
Morse Gode Alphabet

Morse code Alphabet

Russian Latin

o — Aa Aa

—0 00 5 6 B b

o —— BB Ww

——e rr Gg

—eoe0 D, A Dd
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. Ee Ee
coe— K ox Vv
——ee 33 Zz
oo nwn Ii
—o— Kk Kk
e—oeo nn Ll
- MM Mm
— HH Nn
-——- Oo Oo
e——eo Mn Pp
°o—o Pp Rr
e Cc Ss
- TT Tt
oo — Yy Uu
oo (0] Ff
Yy X x Hh
—e—o Uu Cc
———e Yy Oo
——— L w Chch
e Whw Qq
—o—— bl bl Yy
oo —— 1O 1o Uu
o—e- A9 Aa
o——— N i Jj
—ee— bb XX
ee—_oe 93 Ee
Morse code Digits full

o ———— 1

ce——— 2




coo—— 3

ecce— 4

secee 5

—esee 6

—r 7

— 8

e _e 9

————— 0

Morse code Digits brief

°— 1

0o — 2

coo— 3

ecee— 4

esccee 5

—ecee 6

—eee 7

—_ee 8

—e 9

_ 0

Morse code Punctuation marks
e—o—o— Full stop / Period (.)
—e—o—o Semicolon (;)
———eee Colon (3)

oo o0 oo Point / Decimal separator (.)
ee——oo Question mark (?)
e—oce—o Quotation mark (*)
o ee—_ Comma ()

—e——o Open parenthesis (()
—e——e-— Close parenthesis ())
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