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Introduction

P-47 Thunderbolt is a WWII fighter -bomber, developed by two Russian emigrants i Alexandr
Seversky and Alexandr Kartvelly from Republic Aviation Corporationin 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 gotitsthei nf or mal n i .cTherBatishethoughit thgto
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 . 5 ©@oft 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-







AIRCRABYERVIEW

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.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Exhaust outlets to collector ring

Exhaust gas pipe from collector ring to supercharger
Exhaust waste gate

Cooling air control flaps

Superchargedair-cooling air feed pipe from supercharger to carburetor
30 US gallon water tank for water injectio n system
Feed pipes from oil tank

Engine bearer frames

Engine accessory units bay

Engine control rods and linkages

Front bulkhead and firewall

Main fuel tank

Fuel filler

Bead sight

Instrument panel

Windshiel d -edistarit@lass bul | et
O-14 Gunsight

Rearview mirror (not installed on P-47D-30RE)

Rearward-sliding full-vision bubble canopy

Pil ot 6scushioadr es't
Pilotods seat and harness
Pilotodos control col umn

Starboard control and switch panels

Engine controls
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Head armour

Back armour

Detrola radio.

Ducting to intercooler unit
Intercooler

Intercooler cooling air exit from fuselage sides
Exhaust gas feed pipe to supercharger turbine
Air filter

Turbo-supercharger unit

Turbine

Flight hood

Oxygen bottles

Aerial inlet

Aerial mast

Retractable and steerable tailwheel
Tailwheel oleo

Tailwheel anti-shimmy damper
Tailwheel retraction worm gear

Fin construction

Hinges to rudder

Rudder trim tab

Tail light

Tailplane construction

Statically and dynamically balanced elevators
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Elevator trim tab

Wing root fairing

Landing flaps

Landing flap hinges

Frise type ailerons

Controllable trim tab

Aileron hinges

Port navigation light

Pitot tube

Panel to ammunition bay
0.500 ammunition
Feed chutes to machine guns
Gun bay between spars

Gun ports in leading edge

Main undercarriage mounted
Main undercarriage retraction jack
Main undercarriage air-oil shock strut
Fork to wheel

Shock strut cover plate

Wheel well

Wheel cover plate

Rear spar

Rear sparfuselage attachment

Front spar

(425

rounds

per

gun)
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82. Front spar/fuselage attachment

83. Hydraulic fluid reservoir

84. Fuel tank or war load shackles

85. Underwing pylons

Specifications
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
Power , h.p.
Takeoff
Short -term maximum
Maximum speed , km./h.
Cruising speed , km./h.
Maximum range , km
Without external tanks
With external tanks

Maximum climbing speed , m./ min .

Maximum ceiling , m.
Crew memb .
Weapons

Pratt & Whitney R-2800-59W Double Wasp

1 x 2000
1x2430
690
563

1529

2898

847

12192

1

Eight 0.50-inch Colt Browning M2 guns. 1135
kg of bombs, napalm tanks or unguided
rockets
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Fuselage

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 pl ate
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 t he 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 centr al 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 botto m of the fuselage is a reinforced welded steel beam which
protects the pilot in case of forced landing on the "belly" .

Canopy

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 dshandle, which is located above the oxygen regulator.
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Emergency canopy jettision
T-handle

Figure 4. P-47D-30RE Canopy

Canopy switch

Eagle Dynamics




Aircraft cockpit

The cockpit is not sealed, is equipped with a heating system and a low-profile internal UV light that
charges the phosphoreseent 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 ar bolted to the fuselage. Ailerons (Frise type) on the £-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.

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 404). It takes 11-15 seconds for the flaps to go from the full up
to the full down position .

The fA-bbsad ail er ons ar4@éD-30 and dp, tleey redade the prabebitity oPaileron
buffing when diving at high speeds.

Trim control unit Adjustable elevator Rudder trim cables -~
traction

Rudder balancing
cable

Pedak wire routing

Aileron trim wire
routing

Adjustable aileron
traction

Figure 7. Ropes, cables and rods layout

Control surfaces have the following angular constraints: rudder: +/ - 2 8 A&levator: + 3 @A A/,
ailerons: + /- 13A .

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 inlb 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 contr ollable trim tab is provided in the left aileron.

S

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 maintai ning the proper aerodynamic profile.

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 p revent 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 fit tings 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 .




[P-47D)]

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

\!.illll

-

‘a\_i

Figure 13. Rudder schematic drawing

Like all other surfaces, the steering wheel is covered with skins of Alclad alloy.
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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 mnstructed of a spar and stamped, flanged ribs; the torque
tubes are secured to the first three inboard nose ribs of each elevator .

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 i 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
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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 fi R a denginé with total capacity of 2800 cubic
inchesd 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 modification is equipped with a fiCurtiss Electrico 4-
bladed propeller.

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




Turbosupercharger

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 turboc harger 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 a ir 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 fro m 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

e

<—
\
\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 reachesthen up to 64 inches of Hg, increasing power by 30%.
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Propeller

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 - 3 3 Aron( 2 3 iA low
and up to 5 6 vihile in high pitch mode).

Figure 20. Curtiss Electrics 4bladed constant speed propeller

The Propeller is controlled by switches, installed on a small box that is located on the left side o f the
instrument panel, and propeller governor that is located in the Throttle Quadrant. Propeller governor
handle can be coupled with a throttle using a specid 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 i 100 gallons. Fuel reserve can be increased with 3
external fuel tanks.

Main fuel tank

Auxilary fuel tank é
\

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 describedinthe i St andar d proc.edureso cha
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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 74\\\\\ Wing flaps cylinder

hand pump

Hydraulic fluid filter

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

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 th e bottom left and right part of the engine comp artment. Oil
shutters are electrically controlled by two switches that are located above the throttle quadrant. Oil
cooler and intercooler shutters indicators are located on the left side of its respective switches.

Oil cooler

Oil tank

Oil cooler shutter
switch

QOil system
pressure and
temperature
Gauges

Oil cooler

Qil 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 f orward 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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Oxygen 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 R47D-30

Wing oxygen bottle

Oxygen flow indicator

Wire to signal lamp
Pneumatic pressure sensor signal
Three-way valve

Oxygen pressure Gauge
Oxygen flow regulator
Oxygen bottles

Filling valve

Connecting sleeve
Pressure control connection
Double-return valve
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Radio comrtomieguipment

The radio equipment of the P-47D-30 consists of. a SCR522 VHF (Very High Frequency) radio for
voice communication, a Detrola LF (Low Frequency) radio receiver and an SCR695A IFF
(Identification Friend or Foe) radio .

VHF radio is a voice mmmand station. Like all VHF radios, the range of operation increases with
flying altitud e.

The radio controls are located on the right side of the cockpit wall .

Detrola Cortrol

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 buton to

stop transmission.

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

Eagle Dynamics -



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 rad io station can receive signals
and goes out when the pilot performs a transmission.




Armor

Armor plating is provided at two points: bac k o f t h eandpeéehina thedirsstrumentapainel, 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 7 Front armor plate Rear armor plate
secondary
protection

Engine

s \\\ 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 Y-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 famili ar i z¥oushauldunderstaidthe pugposE hunder bol t 6s
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;

- 014 gunsight;

- Control stick;

- Starboard side with communication and oxygen equipment.

Figure 30. P-47D-30 Cockpit




Port side

Port side of the Thunderboltés cockpit consists

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

1 COLD. Cold air supply to the carburetor.
1 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:

1  ON. The supplied air to the cabin will pass through a special air filter.
1  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 ONLYpower is applied only to camera and gunsight)
- OFFi powers off weapons, camera and gunsight
- GUNS& CAMERA épplies 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 andlocked.

Note . Gun camera is not implemented in DCS R47D-30.




Intercooler and oil cooler shutter s 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, NEUTRA&Nnd 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

Oil cooler shutters
position indicator

Figure 32. Intercooler and oil cooler shutters position indicators

Eagle Dynamics -



Landing gear control

The landing gear is raised and lowered using a lever on the left side of th e 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.

Landing gears control
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:

1 UPI flaps retraction
T NEUTRAL i stops retraction/extension
1 DOWN i flaps extension

OFF

Flaps control handle GUNS &
_ —_— (MME%

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°)
= :

Figure 35. Angle marks

Trim tabs control unit

Elevators trim tab

s 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 tab s 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. LabelsL (Left), N (Neutral), TO (Takeoff) and R (Right) indicates positions of the tri m 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 ins trument panel, where circuit breaker and
propeller mode switch are installed.

"

'S Y 5ica
et
'Propeller mode switch

Figure 37. Propeller switch box

AUTO CONSTANT SPEEfwitch has 4 positions:

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

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

1  FIXED PITCH . In this positio n propeller governor maintains engine RPM as set by the
INCREASE/DECREASE positions.

Compressilility 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 outbo ard of the landing gear shock strut. Switch has 2 positions:

1  UP. Retracts recovery flaps.
1 DOWN. Extends recovery flaps

The angle of deviation of recovery flaps is 21°.

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:

1
1
1

1

MAIN . Switching on the main tank booster pump.

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 .

OFF. Cut-off of fuel supply and disables all fuel pumps.

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

Fuel selector valve

Figure 40. Fuel selector valve




External fuel tanks selector valve

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

OFF. Disconnecting the fuel supply from external fuel tanks.

BELLY. Switching on the fuel supply fromthe iBel | yo t ank

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

= =4 —a A

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 youneed 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:
1  OFF. Stops and fixes intercooler shutters.
1 OPEN. Opens intercooler shutters.
1  CLOSE This position is used to close intercooler shutters.

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

Intercooler shutters
control

Oil cooler shutters
control

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.

UG WARNING
2 UGHT oo

A

LIl

FLAP WARNING

. AU
/ER COWL FLAPs
RSgE 228 \AS

PARK RRAKE
L woma o

18 19 20 || 21 22 23 24 25 26 || 27 28 29 30

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

Tachometer

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 PressureGauge

Oxygen Flow Indicator

Starter Switch

Oxygen PressureGauge

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 kno b 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 it 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
LIGHT

Gears aredown
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 degre es 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 r otate 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 fo rce 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 sidesip 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 O 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

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 .

SED IN EMERGENCY

Manifold pressure gauge
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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.

Eagle Dynamics -



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 horizontbatOWAl |l Thedicpte
needle of the instrument indicates the angle of bank or
and scal ed to 3 0Asedtddage the iastrienerkt. Tamoperate 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 O to
4500 and indicates engine speed as Revolutions Per Minute (RPM) in hundredsof 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

Eagle Dynamics -



Carburetor Air Temperature Gauge

Carburetor Air Temperature Gauge measures the temperature of air passing through the carburetor

arinlet. The gauge indicates temperature in dedgOdedg oCelsius
150AC. The face is scaled to 10AC. The gree@®Arange indi
20AThe red line indicates maximum temperature of 40AC

Carburetor air
temperature Gauge

— T

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 i showing oil temperature, oil pressure and
fuel pressure.

Oil temperature  gauge . The Oil Temperature Gauge dominatesthe 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 oill t€mpegatgeei Bn
Blue line indicates normal operating temperature of 65A j- 8 0 AThe red line indicates maximum oil
temperatuCe of 100A

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 mormal operating pressure of 21 - 25
PSI. The red lines indicate a minimum permissible pressure of 21 PSI and a maximum permissible
pressure of 25 PSI.
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Figure 55. Engine gauge
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Ammeter

The ammeter is located on the instrument panel above the battery control switch and is used to
measure the generator current. Gaugeis graduated from 0 to 1 5 OaAd scaledto 1 0 A .
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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 indi cator 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 altitud e 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 al timeter mechanism and pressure

setting scale (Kolsmann window) and show the barometric height reference, corresponding to
standard atmospheric pressure (ISA).

100 ft. needle

BATTERY

Reference pressureknob

YTT WARNING: DO NOT
OPEN COWL FLAPS

o g

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 lo ads of -4G and +8G
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Figure 59. Accelerometer
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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 indicat es 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

Eagle Dynamics -



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.

Water pressure Gauge

Figure 61. Water pressure Gauge































































































































































































































































































































































































































