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AIRPLANE DAMAGE CONSIDERATIONS

Personnel performing fuel tank work may damage the airplane if
they are not trained to avoid such damage. The mating surfaces
of the access hole and covers should be protected during entry
so that the surfaces are not scratched or otherwise damaged.
Components inside the tanks, such as fuel pumps, quantity
systems and associated wiring and conduits are also vulnerable if
they are struck or dislodged. Finally, the containment properties
of the fuel tank can be compromised if the sealant is dislodged
or if fuel tank bladders are penetrated.

BALLISTIC RECOVERY SYSTEMS

AWARENESS AND PRECAUTIONS REGARDING
BALLISTIC RECOVERY SYSTEMS

BASIC UNDERSTANDING

Once the domain of microlights and small homebuilt aircraft,
ballistic recovery systems can now be found on many general
aviation aircraft including Cessna, Cirrus and even some light
jets. These systems are designed as a last resort in the event of
a collision, structural failure or engine failure over inhospitable
terrain. While these events are extremely rare, the principle
manufacturer claims over 380 "saves" to date, and many light
aircraft manufacturer's now offer this option to ease the fears of
buyers. Therefore, it not be uncommon for a light aircraft AMT
to come across these systems in their daily work. [Figure 1-7]

PRIMARY COMPONENTS

Most ballistic recovery systems are rocket fired where a small
solid fueled rocket type device pulls the parachute from its
container stored inside the aircraft. However, some older systems
operate more like a mortar where an explosive charge pushes the
tightly packed canopy from a tube. In either case, the principle
components of all systems include the parachute itself (canopy,
suspension lines and risers), a pyrotechnic device and its igniter, an
in-cockpit actuation handle, and the various structural components
to house these parts and attach them to the aircraft.

In the event of an emergency, the system is activated by the pilot

via an actuation handle in the cockpit. [Figure 1-8] The handle
activates a rocket motor which extracts a harness and the packed

Figure 1-7. A ballistic parachute recovery of a Cirrus SR22.
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Figure 1-8. An actuation handle with its remove-before-flight safety pin in place.

canopy from its container located inside the aircraft. Once the
canopy is extended it unfurls and lowers the aircraft at a survivable
rate.[Figure 1-9]

SAFETY AROUND BALLISTIC

RECOVERY SYSTEMS

'The primary safety concern when working with or near ballistic
systems is the unintentional firing of the rocket itself. Being struck
by this device exiting the aircraft can be fatal. Never position
yourself or allow others in the potential path of the rocket device.
When handling a device that is not installed on the aircraft
be aware of where the rocket is pointed at all times. Treat the
device like a loaded gun. Even with the safety flag installed in
the activation handle, know that a potential for an unintentional
firing still exists, particularly if the device has been subjected to
shock or high Gs. Mishandling or attempting to modify the
igniter, rocket or any other component of a ballistic system can
also cause an unintentional firing.

INSPECTION AND MAINTENANCE

Preflight and other inspections of ballistic parachute systems are
primarily for a system's cleanliness, contamination, corrosion and
other damage, and for the proper and secure attachment of all
components; particularly the actuation handle, bridals and other
attach points to the airframe. The parachute container must be

Figure 1-9. The firing sequence of a rocket propelled parachute system.

Maintenance Practices



excessively deep or if the spinning is done in stages utilizing
intermediate annealing to remove the effect of strain hardening
that results from the spinning operation. Hot forming is used
in some instances when spinning thicker and harder alloys.
[Figure 3-59]

FORMING WITH AN ENGLISH WHEEL

The English wheel, a popular type of metal forming tool used
to create double curves in metal, has two steel wheels between
which metal is formed. [Figure 3-60]

Keep in mind that the English wheel is primarily a stretching
machine, so it stretches and thins the metal before forming it
into the desired shape. Thus, the operator must be careful not to
over-stretch the metal. To use the English wheel, place a piece
of sheet metal between the wheels (one above and one below
the metal). Then, roll the wheels against one another under a
pre-adjusted pressure setting. Steel or aluminum can be shaped
by pushing the metal back and forth between the wheels. Very
little pressure is needed to shape the panel, which is stretched or

Figure 3-59. Spin forming.

Figure 3-60. English wheel.
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raised to the desired shape. It is important to work slowly and
gradually curve the metal into the desired shape. Monitor the
curvature with frequent references to the template.

'The English wheel is used for shaping low crowns on large panels
and polishing or planishing (to smooth the surface of a metal by
rolling or hammering it) parts that have been formed with power
hammers or hammer and shot bag.

PICCOLO FORMER

The piccolo former is used for cold forming and rolling sheet
metal and other profile sections (extrusions). [Figure 3-61] The
position of the ram is adjustable in height by means of either a
handwheel or a foot pedal that permits control of the working
pressure. Be sure to utilize the adjusting ring situated in the
machine head to control the maximum working pressure. The
forming tools are located in the moving ram and the lower tool
holder. Depending on the variety of forming tools included, the
operator can perform such procedures as forming edges, bending
profiles, removing wrinkles, spot shrinking to remove buckles
and dents, or expanding dome sheet metal. Available in either
fiberglass (to prevent marring the surface) or steel (for working
harder materials) faces, the tools are the quick-change type.

MANUAL SHEET METAL SHRINKER

The manual foot-operated sheet metal shrinker operates very
similarly to the Piccolo former though it only has two primary
functions: shrinking and stretching. The only dies available are
steel faced and therefore tend to mar the surface of the metal.
When used on aluminum, it is necessary to gently blend out the
surface irregularities (primarily in the cladding), then treat and
paint the part.

Since this is a manual machine, it relies on leg power, as the
operator repeatedly steps on the foot pedal. The more force is
applied, the more stresses are concentrated at that single point. It
yields a better part with a series of smaller stretches (or shrinks)
than with a few intense ones. Squeezing the dies over the radius
damages the metal and flattens out some of the bend. It may be
useful to tape a thick piece of plastic or micarta to the opposite
leg to shim the radius of the angle away from the clamping area

of the dies.

Figure 3-61. Piccolo former.
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2. Notification: Inform all "affected" employees—those .

working in or around the area—that systems will
be locked out.

3. Shutdown: Power down the aircraft systems according to
standard procedures.

4. Isolation: Physically separate the equipment from its

energy sources (e.g., pulling breakers or closing valves). .

5. Application of Devices: Attach authorized locks and tags
to each isolation point.

6. Control Stored Energy: Relieve residual pressure in
hydraulic lines or discharge electrical capacitors.

7. Verification: Attempt to operate the system to confirm it .

is truly de-energized (often called the "Tryout").

8. Restoration: After work is complete, only the person
who applied the lock may remove it and return the
system to service.

To facilitate the lockout/tagout process, a lockout/tagout kit is
commonly available within a maintenance facility. This kit contains
both locking mechanisms and warning labels for multiple devices

and system types. [Figure 4-7] .

ADDITIONAL ELECTRICAL SAFETY STANDARDS
Additional information regarding electrical safety standards
beyond those specific to the aviation environment can be found
through these documents:

EU Directive 2006/42/EC - Machinery Directive

Covers general requirements for the safety of machinery
and electrical equipment. Specifically Annex 1 - 1.5.9
which requires that electrical equipment must be protected
against electrical risks during operation, maintenance

and transport.

ENS50110 - Operation of Electrical installations

The established EU standard for safe work on electrical
installations. Covers risk assessment, shielding/zoning,
LOTO, voltage control, the use of PPE, procedures for
dead working.

IEC/EN 61482 - Arc Flash Protective clothing
Describes material requirements and certification standards
for clothing that protects against arc flash. Used to define
the type of PPE required when working in different
incident energy levels.

Swedish ELSAK-FS 2008:1

Requirements for electrical safety work addresses
systematic electrical safety work, risk assessment, routines,
competence requirements.

Swedish ELSAK-FS 2007:1

Installation rules including which parts require a voltage
free environment and steps for safe installation.

Figure 4-7. A typical lockout/tagout kit, contains multiple locking device styles and warning tags.
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COAXIAL CABLES; TESTING AND center coaxial cables can be used as a direct replacement for solid
INSTALLATION center coaxial cables. Different types of coaxial cable connectors
All wiring needs to be protected from damage. However, coaxial ~ are illustrated in Figure 7-17.

and triaxial cables are particularly vulnerable to certain types of

damage. Personnel should exercise care while handling or working

around coaxial. [Figure 7-16]

Coaxial damage can occur when clamped too tightly, or when
they are bent sharply (normally at or near connectors). Damage
can also be incurred during unrelated maintenance actions around
the coaxial cable. Coaxial cable can be severely damaged on the
inside without any evidence of damage on the outside. Coaxial
cables with solid center conductors should not be used. Stranded Figure 7-16. Coaxial and triaxial cables.

Plug Straight Receptacle Flange Mount Receptacle

» K

BNC Series Connectors

Plug Straight Receptacle Flange Mount Receptacle

% %

TNC Series Connectors

Plug Straight Receptacle Flange Mount Receptacle

R

N Series Connectors

Plug Straight Receptacle Flange Mount Receptacle

% Y%

C Series Connectors

Figure 7-17. Coaxial cable connectors.
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Always make sure the correct rivet header and the retaining spring
are installed. Test the rivet gun on a piece of wood and adjust
the air valve to a setting that is comfortable for the operator. The
driving force of the rivet gun is adjusted by a needle valve on the
handle. Adjustments should never be tested against anything
harder than a wooden block to avoid header damage. If the
adjustment fails to provide the best driving force, a different size
gun is needed. A gun that is too powerful is hard to control and
may damage the work. On the other hand, if the gun is too light,
it may work harden the rivet before the head can be fully formed.

The riveting action should start slowly and be one continuous
burst. If the riveting starts too fast, the rivet header might slip
off the rivet and damage the rivet (smiley) or damage the skin

Figure 8-8. Chip chaser.

Sliding Valve

Throttle Tube

Bushing

Air Path

Exhaust Deflector
Throttle, Trigger
Throttle Lever

Throttle Valve

Piston

Regulator Adjustment Screw

(eyebrow). Try to drive the rivets within 3 seconds, because the
rivet will work harden if the driving process takes too long. The
dynamic of the driving process has the gun hitting, or vibrating,
the rivet and material, which causes the bar to bounce, or counter
vibrate. These opposing blows (low frequency vibrations) squeeze
the rivet, causing it to swell and then form the upset head. Some
precautions to be observed when using a rivet gun are:
1. Never point a rivet gun at anyone at any time. A rivet
gun should be used for one purpose only, to drive or
install rivets.
2. Never depress the trigger mechanism unless the set is held
tightly against a block of wood or rivet.
3. Always disconnect the air hose from the rivet gun when it
is not in use for any appreciable length of time.

Figure 8-9. Pneumatic rivet gun.

Set Sleeve Blank Rivet Set

Cylinder Beehive Spring Set Retainer

Movement of Air During Forward Stroke
= = = = = NMovement of Air During Rearward Stroke

Figure 8-10. Components of a rivet gun.
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method. Because of the variations in hose clamp design and
hose structure, the values given in Figure 9-19 are approximate.
Therefore, use good judgment when tightening hose clamps by
this method. Since hose connections are subject to "cold flow" or
a setting process, a follow-up tightening check should be made for
several days after installation. Support clamps are used to secure
the various lines to the airframe or powerplant assemblies. Several
types of support clamps are used for this purpose.

Clamps
" Min, —|  |=—
—>| G. ref |<—
Fitting Hose Tubing

3° Max. Angular Deviation

Minimum gap “G” shall be %2" or Tube 0D/4

Figure 9-16. Flexible fluid connection assembly.

Do not deflect into place.
Replace tube assembly.

Incorrect—will damage
—.-—— flare or threads, or cause
. sleeve to crack under

») vibration if tightened

e INCOMrect—may pull off or

— T distort flare if tightened

Correctly fitted and
tightened

.025 clearance between flare
and shoulder before tightening

Figure 9-17. Correct and incorrect methods of tightening flared fittings.

Clamps —
Initial T B 7 radial and other
Installation Only ey (1(.] il type (28 threads
per inch) .
per inch)
Self sealing hose Finger-tight plus 2 Finger-tight plus
approximately complete turns 2'» complete
15in-lb turns
All other Finger-tight plus Finger-tight plus 2
aircraft hose 14 complete complete turns
approximately turns
25in-Ib

Figure 9-18. Hose clamp tightening.

Aviation Maintenance Technician Certification Series

The most commonly used clamps are the rubber-cushioned and
plain. The rubber-cushioned clamp is used to secure lines subject
to vibration; the cushioning prevents chafing of the tubing.
[Figure 9-20] The plain clamp is used to secure lines in areas not
subject to vibration. A Teflon® cushioned clamp is used in areas
where the deteriorating effect of Skydrol, hydraulic fluid, or fuel is
expected. Because it is less resilient, it does not provide as good a
vibration-damping effect as other cushion materials. Use bonded
clamps to secure metal hydraulic, fuel, or oil lines in place.

Unbonded clamps should be used only for securing wiring.
Remove any paint or anodizing from the portion of the tube at
the bonding clamp location. Make certain that clamps are of the
correct size. Clamps or supporting clips smaller than the outside
diameter of the hose may restrict the flow of fluid through the
hose. All fluid lines must be secured at specified intervals. The
maximum distance between supports for rigid tubing is shown
in Figure 9-21.

Support tube at least %" from edge of hole.

Figure 9-19. Rubber-cushioned clamp.

Tube 0. D. Distance Between Supports (cm)

(in) Aluminium Alloy Steel
" 24 29
316 20 %
5 a4 M
.. 58 46
. 2 51
" 48 58
5 56 65
5 6 70
1 6 76

Figure 9-20. Maximum distance between supports for fluid tubing.
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