CHAPTER 9

E-28 SHORE-BASED EMERGENCY ARRESTING GEAR AND
RELATED EQUIPMENT

As an aviation b o a t s waaie,rh@ndler (ABH), you will need to become familiar with shore-based
emergency arresting gear and its related equipment in use today.

When you have finished studying this chapter, you should be able to describe the operation, upkeep,
and maintenance of E-28 shore-based emergency arresting gear.

Normally, aircraft can land at a naval air station without the use of arresting gear as required by those
landing aboard an aircraft carrier. In an emergency situationd such as a blown tire, an indication that
the landing gear has not locked, a sick pilot, or any one of the numerous emergencies that could
arised you must arrest the aircraft and stop it in the shortest distance possible. This is to minimize the
chance of an accident that could cause injury to the pilot and crew or damage to the aircraft.
Emergency shore-based recovery equipment has been designed for such emergencies.

All emergency shore-based recovery equipment, except the MA-1A overrun barrier, has been
designed to recover carrier and land-based aircraft equipped with tail hooks. The MA-1A overrun
barrier is designed to stop aircraft not equipped with tail hooks, but the aircraft must have a nose
wheel for the barrier to be effective. The MA-1A overrun barrier is always in a standby status in case
there is an aborted takeoff or an emergency overrun landing.

LEARNING OBJECTIVES

When you have completed this chapter, you will be able to do the following:
1. Describe the operation of E-28 shore-based emergency arresting gear.
2. ldentify the different components of E-28 shore-based emergency arresting gear.
3. ldentify the different deck pendant supports of E-28 shore-based emergency arresting gear.
4. Identify the different tools used in maintenance of E-28 shore-based emergency arresting gear.

E-28 SHORE-BASED EMERGENCY ARRESTING GEAR

The E-28 shore-based emergency arresting gear installation described in this manual is designed as
a land-based emergency standby gear for arresting hook-equipped aircraft (Figure 9-1). It is installed
on the runway for the purpose of safely arresting an aircraft in the event of an aborted takeoff or an
emergency landing. The arresting engine is a rotary, hydrodynamic energy absorber installed outside
the edges of the runway. It is designed to jointly spread out the kinetic energy of a landing aircratft.
Table 9-1 lists the E-28 shore-based emergency arresting gear design characteristics.
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Figure 9-1 0 E-28 Shore-based emergency arresting gear installation.

NOTE
Corrective maintenance on E-28 shore-based emergency
arresting gear requires a high level of quality assurance
(QA) inspection.




Table 9-1 6 E-28 Shore-based arresting gear characteristics

Maximum aircraft weight accommodated

78,000 pounds

Maximum aircraft engaging speed

160 knots

Arresting engine gross weight

11,700 pounds

Arresting engine gross length

13 feet

Arresting engine gross height

33 inches

Ambient temperature range

-25 degrees Fahrenheit (F) + 120
degrees F

Fuel/Fuel capacity

Gasoline/9 gallons (gal)

Hydraulic fluid

Ethylene glycol and water

Energy capacity

76 million foot pounds

Purchase tape data

Nylon (8 in wide, 0.344 in thick)

Deck pendant construction

1%4 inch- diameter, preformed, 18x7
non-rotating, improved plow steel

Span

225 - 425 feet

Off-center engaging

Refer to current E-28 aircraft recovery
bulletin 46-12

Runout

1,000 feet

Cycle time

80 seconds (sec)

Engagement direction

Bidirectional

Rewind system power

Gasoline engine

Deck pendant length

To suit runaway width

Principle of Operation

Aircraft arrestment is accomplished by engagement of the aircraft arresting hook with a deck pendant
that spans the runway. During runout, the kinetic energy of the arrested aircraft is absorbed by the
rotary, hydrodynamic arresting engines. The arrestment is entirely automatic. The arresting gear
engines are activated when the aircraft arresting hook engages the deck pendant, thereby pulling out
the attached purchase tapes. As each tape unwinds, the drum, through the splined shaft, turns a
vane rotor between vane stators in a housing filled with fluid (Figure 9-2). The fluid resistance
decreases the rotational speed of the drums. This action slows down the purchase tape payout,
which, in turn, applies a braking force on the aircraft, and the ensuing fluid turbulence converts the

ai r c kieficteriergy into heat.
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Figure 9-2 0 Absorber assembly.

Description and Function

The E-28 shore-based emergency arresting gear installation has two arresting engines installed
above the deck on opposite sides of the runway. Each operates a single nylon tape. The tape from
each engine is routed through a deflector sheave and a runway edge sheave assembly. It is coupled
by means of a tape connector to one end of the deck pendant.



Retrieve System Assembly

The retrieve system assembly consists of an electrical starting system, a torque converter with front
disconnect clutch, and a speed reducer with duo-cam clutch. The retrieve system is operated from a
control panel mounted on the retrieve system assembly base. The function of the duo system
assembly is to rewind the tape and pretension the pendant after each arrestment. The output shaft of
the gasoline engine and input shaft of the torque converter are directly engaged by manually
positioning the clutch handle.

The output shaft of the torque converter is coupled to the speed reducer input shaft by a universal
joint. A sprocket keyed to the vertical output shaft of the speed reducer is connected by a roller chain
to the ball bearing mounted sprocket on the absorber unit. On the extension of the speed reducer is a
one-way nonreversing duo-cam clutch, which allows the engine to retrieve and pretension the tape,
through the system to the stall load of the torque converter. The torque produced by the torque
converter at stall load provides the proper pretension of the pendant. When the engine throttle on the
control panel is pushed into idle position, or the stop button is depressed to stop the engine, the duo-
cam clutch holds the applied torque, thus maintaining the tension applied to the runway pennant.

The entire retrieve assembly is mounted on a base pivoted about one corner and is moved by a
jackscrew or positioning cam to provide chain take-up.

Retrieve Engine General Description

The five major components of the arresting engine are tape drum, capstan assembly, retrieve drive
sprocket, bearing assembly, and a vane rotor mounted on a common shaft assembled in the vane
housing. This energy absorber unit is mounted on a steel base along with a retrieve engine, an
arrester sheave, and a tape pressure arm pivot.

The retrieve engine is a four-cylinder, four-stroke cycle, air cooled type, using gasoline fuel. Magneto
ignition and a starter cranking are provided. The starter operates from a 12-volt battery, 65-
horsepower (hp) engine. An alternator and voltage regulator maintain the battery charge. Crankcase
and cylinder lubrication is accomplished by a pressure type oil system and an external line distributing
the oil to the governor and gear train. The gasoline tank is mounted beneath the engine, and a
gasoline strainer is furnished on the inlet side of the fuel pump. The engine is equipped with a
centrifugal fly-ball type governor. The flywheel pulley, using V-belts, drives the battery generator and
the energy absorber cooling pump. Engine rotation is clockwise when viewed from the front end
(cranking case). Engine controls are located on a panel, mounted at the side of the retrieve system
next to the torque converter disconnect clutch.

Torque Converter

The torque converter transmits power from the engine to the tape drum on the arresting engine
through a speed reducer during the retrieval operation.

Tape Drum, Shaft, and Rotor

When the splined tape drum and splined rotor are assembled on the shatft, they function as a unit.
The shaft rides in self-aligned roller bearings. The lower bearing is mounted in the absorber housing
and the upper bearing mounted in the cover. During an arrestment the tape drum drives the rotor,
whose motion is resisted by turbulent fluid in the housing, thus decelerating the tape drum. Retrieve
Drive Sprocket Assembly.

A retrieve drive sprocket assembly is bearing mounted on the shaft, above the tape drum. At the
beginning of the arrestment, the retrieve system is automatically disengaged from the tape drum by
the cam release post acting against the automatic release mechanism, which, when armed, is loaded
to trip when the tape tension is 6,000 to 6,500 pounds. This reaction allows the tape drum and rotor to
run free of the sprocket assembly.



Following arrestment, the retrieve assembly is manually engaged to the tape drum through contact of
the arm, spring-loaded cam, and the post release. The sprocket is chain driven by the gasoline
engine, which is the power source for rewinding the tape onto the drum.

Control Panel

All controls (Figure 9-3) for the operation of the retrieve system are located on a single panel located
immediately in front of the clutch handle. To assist starting, the choke is located next to the starter
button near the mounted pull throttle. A spring-loaded, normally open stop button is used to short the
magneto to stop the engine. An engine speed tachometer, oil pressure gage, and ammeter are also
mounted on the panel.

Runway Edge and Deflector Sheaves

The sheaves serve as a guide for the nylon tap. The runway sheaves are installed at the runway
edge. The deflector sheave is adjacent to the tape drum and mounted on the arrester engine base.

Deck Pendant

The deck pennant is a 1%-inch-diameter non-rotating wire rope held above the runway by pennant
supports. During arrestment, the aircraft arresting hook engages the deck pennant, thereby causing
the tape to pay out and activate the arresting engines. Pennant length will vary according to the width
of the runway.

Tape Connectors
Tape connectors are used for coupling the nylon tape to the deck pendant.

Tape Pressure Roller

To ensure an even, tight wrapping of tape on the drum during retrieve and also to prevent over spin
during arrestment, a pressure roller is provided. The roller is mounted on an arm pivoted in a bracket
secured to the arresting engine base. The arm is tensioned by two springs extended by a hand winch
in accordance with current maintenance requirement card (MRC).

Base Covers

Covers are provided in those areas where exposed ends of the arrester engine or runway engine
sheave hold-down bolts might damage the tape while reeving or during operations.

Mounting

The energy absorber assembly, deflector sheave assembly, pressure roller assembly, and retrieve
assembly are mounted on a common base. The runway edge sheave and pressure roller winch have
individual bases. All bases are provided with holes for concrete foundation bolts.

Arrest Sign
Arrest signs indicate to approaching aircraft the location of the arresting gear on the runway. The

vertical bidirectional illuminated sign is placed on each side of the runway in line with the pendant
cable behind the cooling system tank assembly and normally equidistant to centerline of the runway.

‘ WARNING ‘-

Electrical shock can result in injury or death to personnel.
Verify electrical power is de-energized using a multimeter
prior to contacting any exposed wiring.
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Figure 9-3 0 Retrieve assembly and control panel.

Pretension Warning System

The pretension warning system provides continuous indication of the state of pretension in the deck
pendant across the runway. Loss of pretension due to aircraft rollover can be detected and corrective
action taken in order to prevent possible injury to personnel and equipment during an actual
arrestment. The pretension warning system strobe light flashes when the deck pendant pretension is
lost.



Deck Pendant Support

The function of the deck pendant supports is to support the deck pendant at the required height
above the surface of the runway. This height ensures a positive engagement of the aircraft arresting
hook with the tensioned arresting cable across the runway. Three types of supports are used: the
donut supports, the polyurethane pendant supports (optional), and the aircraft tire supports (optional).

Installation

Because of runway abrasion, the wear on individual wire supports varies considerably, depending
upon the exact condition of the runway surface. The supports may shift from their initial positions
under heavy deck traffic conditions, and occasional re-spacing will be required. Some donuts may fail
and become detached from the deck pendant during high-speed engagements. After each
engagement, donut wire supports must be subjected to a thorough visual inspection for the following
conditions:

1 EXxcessive wear
1 Radial cracks
1 Correct spacing of supports

1 Loss of supports

Cooling System

Located near each arresting gear is a fluid supply tank (Figure 9-4). It is connected by hoses to the
absorber housing through a pump mounted on and driven by the retrieve engine. When the retrieve is
running, the positive displacement pump moves fluid from the energy absorber, forcing the heated
fluid in the absorber to flow through the outlet to of cooling tank. The large, exposed surface of the
tank serves as a heat exchanger, dissipating excess heat to the surrounding air.

Return Vent g
——»

Cooling Systems Tank

Line
Strainer
Check
: Outlet . Valve
Energy Absorber Inlet . ‘
+— | |

Fiaure 9-4 8 Coolina svstem.



Aircraft Tire Supports

The aircraft tire may be used as an optional method to support the pendant during normal usage. Tire
supports are made from sections of condemned aircraft tires. Positioning of tire supports on the
pendant shall be as indicated in Figure 9-5. The tire sections are cut from 10-ply to 24-ply aircraft
tires. Table 9-2 is a list of acceptable aircraft tires for use as tire cable supports.

Table 9-2 8 List of acceptable aircraft tires for use as tire cable supports

Aircraft Model Tire Size
F-14 22 x 6.6 Nose Wheel
F-18 22 x 6.6 Nose Wheel

When installing donut wire supports (Figure 9-5) on installed deck pendants, you should remove the
pretension from the deck pendant, pull out a few feet of tape, disconnect the tape connector from the
pendant terminal, and proceed as follows:

1. Place the donut wire support installation tool (Figure 9-6) beneath the pendant terminal and pin
the tapered cone to the terminal.

2. Apply grease, MIL-G-7711A, to the inside wall of the 1¥-inch-diameter hole of the donut wire
support, the tapered cone, and the pendant terminal.

Figure 9-5 0 Donut wire support installation.




