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HYDRAULIC SYSTEMS

General:
1. The main hydraulic system operates the tncyde landing g gear (including tail skid gear),
wing flaps, bomb bay doors, power brake, and the gun-charging mechanism on the
bcily turret.

2. 'The hydraulic shock absorber units cushion the landing impact and taxiing loads on
the tricycle landing gear.

3. The hydraulic nose wheel shimmy damper unit dampens the tendency of the nose
wheel to turn or “shimmy" from side to side.

4. The hydraulic tail turret unit controls the rotation of the rear turret, the elevation of
the guns, and the gun charging mechanism.

MAIN HYDRAULIC SYSTEM
General: The hydraulic system consists of a main open center system and a secondary
accumulator system.
I. Inthe open center system the fluid circulates freely in a completely closed circuit when

no hydraulic mechanisms are operating. It operates the Bomb Deors. Wing Flaps, and
Landing Ciear.

o

In the du,umui«,zmr system the fluid is under constant high pressure, built up in two
accumulators. stem is the sole source of brake operating and gun charging
pressure, and an auxi%iaary source of bomkb door operating pressure.

HYDRAULIC PUMPS

A Vickers positive displacement pump, driven by No. 3 Engine, supplies pressure for the
main system. The pump normally floats on the line. When the flow is diverted to operate
an hydraulic mechanism. by closing a valve, pressure builds up to that required to operate
the mechanism.

This pump’s secondary function is to maintain a charge in accurnnulator system. An
automatic unloading valve in the engine-driven pump pressure line regulates this operation.

An auxiliary electrically-driven pump, located in the right side of the {uselage in the
forward bomb bay, maintains accumulator pressure when the main pump is inoperative. An
automatic pressure switch and a manual master switch control the pump motor.
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95. Fuel Selector, Shut-off, and Cross- 112. Typical Oxygen Outlet
over Valve 113. Electric Pump Cross-over Valve
111. Elsctric Hydraulic Pump Switch 114. Electric Hydraulic Pump

When the engine-driven pump fails, an emergency valve just above and forward of the
electric motor may be turned on to connect the auxiliary pump into the main system,

The hydraulic hand pump is located outhoard of the Co-Pilot’s seat. This pump has a
displacement of 2 cubic inches per cycle and can deliver 1000 pounds pressure to the line,
[t may be used to operate any hydraulic service in an emergency. [t operates through a
separate line to the wing flaps.
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Reserve Fluid: [n the event of low fluid, the engine-driven pump and the electrically-
driven pump may be connected to the bottom of the reservoir by closing the valve orovided
in the reservoir outlet. This should be done only after steps have been taken to insure
that no further loss of fluid can take place.

CAUTION: The landing gear, main bormb dour and flap retracling systems cannot
and must not be operated simultaneously,

e

92, Hydraulic Reservoir 114. Electric Hydra.i:-l-ic Pump
117. Hydraulic Suction Line Valve

OPERATING PRESSURES

The main system pressure gauge on the Instrument Panel should indicate approximately
50 pounds with no controls operating. With any system being used, this pressure should rise
to between 100 and 1100 pounds.

The wing flaps should be operated before flight to allow the Pilot to check the system and
also give the Co-Pilot a check on the operating pressures built up at the gauge. The brake
pressure gauge should always show a pressure of approximately 850 to 1000 pounds per
square inch.
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Location of Controls:

Landing Gear and Tail Bumper
Valve Handle

Electric Pump Crass-Over Valve

Lilectric Pump Master Switch
Hand Pump

Landing Gear Crank & Geur Box
Horn Interruption Switch
Suction Line Valve

Flap Control Valve

Valves to Main System and Wing

Page 68] nypRAULIC SYSTEMS

130. Auxiliary Bomb Door Handle (Inside View)

Left side of Pilot’s Control Pedestal.

In forward right bomb bay, at pump. On airplanes

equipped for bomb bay tanks--forward of pump
near Station 4.1,

Aft of Station 4.1 to right of hatch opening.
Outboard of Co-Pilot, on floor.

Centerline of front spar.

Pedestal Switch Panel.

Near the reservoir, middle of right side of bomb
bay, under wing tanks,

Right side of Pilot's Control Pedestal.
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131. Auxiliary Bomb Door Handle {Outside View)

Flap Lines
Bomb Door Control Valve
Auxiliary Bomb Door Control Valve

QOutside Lock to Auxiliary Bomb

Door Control Valve

Pilot's Emergency Pull
Bomb Door Hand Cranks
Brake Pedals

Parking Brake Handle

Just outboard of hand pump.
Station 0.2, left side of Bombardier's Compartment

Just forward of Station 4.0 at right of hatch open-
ing, and under flight deck flcor.

Just forward of right bomb bay door and under
flight deck floor. Special Note: Use main entrance
door key.

On aft end of Pilot’s Control Pedestal,

Just above bomb bay catwalk at Station 5.0.

Hinged to tops of Pilot's and Co-Pilot's Rudder
Pedals.

Aft end of Pilot's Pedestal.

See also “Location of Controls,” Page 94.
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LANDING GEAR AND TAIL BUMPER HYDRAULIC SYSTEM

General-—The landing gear, two main wheels, nose wheel, and the tail bumper gear are
simultaneous’y operated under hydraulic controf: The main contrel for extending and re-
tracting the gear is located on the left sicle of the Pilot’s Pedestal. Movement of the operating
lever is restrained by an electric solenoid which is controlled by two switches in series. One
switch is push button in the operating handle itsell, the other a "micro switch™ located on
the left landing gear fairing. Extension of the landing gear strut after take-off, closes the
“micro switch” and aliows the circuit to be completed by pressing the button on the valve
operating lever. The solenoid which latches the lever is located forward of the lever on the
back of the pedestal, and restrains lever from “UFT position ONLY.

Movement of the selector valve to the “"UP™ position applies hydraulic pressure simui-
taneously to the side gear restrictor and to the nose wheel actuating evlinder. The side gear
restrictor, restricts the flow of fluid to the main landing gear until the pressure reaches 800
p.s.i. This pressure is sufficient to house the nose gear. When pressure exceeds 300 ps.i.
the restrictor opens and allows fluid to go to the side gear cylinders.

On the lowering operation, pressure is applied to ali three gear cylinders simultancously.
5 Of 1 PF g : 3
In case of insufficient pressure in the hvdraulic system, the hand pump may be used

In case of complete failure of the hydraulic system, the tricycle landing gear may be
manually lowered. See "Emergency” section, Page 86. No means of manual control is pro-
vided for the tail bumper gear,

MAIN LANDING GEAR

Fach main landing gear mechanism operated by the main retracting cylinders through

<> Oy
“over-rides’ is equipped with two latches.
When the main gear is fully extended, a soring-loaded latch on the side brace <nee holds
& b : 2
the side brace rigid and locks the gear in place. Another latch on the side brace pivot in the
wing, locks the gear in the retracted position.

The main gear down latch is painted vellow and can be seen for “down latch™ check from
the side window. [t cannot be seen if flaps are lowered.

NOSE WHEEL GEAR
The nose wheel retracts into the nose of the fuselage under the Pilot’s floor. The nose
o

wheel doors are mechanically connected to the gear mechanism so that they open automati-
cally before the gear is extended and close after the gear is retracted.

The nose wheel is designed to caster 45° {or free ground maneuverability. An hydraulic
shimmy damper tends to restrain any oscillation of the gear about its vertical axis. An
internal centering cam in the oleo returns the wheel to its straight ahead position when the
oleo is fully extended. A single latch on the drag link actuated by the hvdraulic jack override,
locks the nose wheel gear in both the retracted and extended positions.

TAIL SKID AND TAll. BUMPER GEAR

A retractable tail skid and bumper is installed on airplanes beginning with 41-23640. [t
may be used within certain limits on tail low landings, Do not land skid first.
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