Recovery: Parachute
Safety: Seminar

R. Nuckolls
Revision 4
8 August 2013



Aviation| rFecevery: parachutes have a
histery that extends nearly to the
PEeginnINg ofF aircrart flight testing.

Initially designed: to) provide escape
from al distressed! aircrafit, variations
have been used to restore an aikcraft
to)a controllable condition:. . .

. . . OF recover a complete aircrafit
and ecclpants.




Simplest designs used! combinations; off springs to eject
a drogue which in turn dragged ar canopy from the
canister on the tail of the aircrafit.

Smallf aircraft parachutes a generally"mechanical
systemsi actuated by pull-handle oni al release; cable.

[For parachutesi designed to riecover firom uncontrollable
fight: conditiens, al second mechanism Was needed to
jettisoni the, parachute; after controllability: was restored.



The Premier flight test programs
USed al recovery: parachute
deployment/jettison: system
actuated electrically’ using electrer
exploesive; devices.




An EED'is a simple cartridge intended to
gdenerate

... A low velume; high' pressure gas that
Operates against a pisteniter moeve a
component of the system suchias . . .

e Separation Bolts

o |Link & Clampr Separators

o Bolt, Rod anadl Cable Cutters

e [hrusters

e Pin/ Pullers



On Premier EEDs were used to initiate
Ignitien: of high power gasi generator
that deployed the parachute frem the
canister.




Our system uses EEDs to . .

o [Drive;a pin that locks the
parachute lanyard to the
diicralit

o PUll pins that retain the
parachute within the
canister

o Drive blades that: sever
the lanyard thus releasing
the parachute from the
dircraft.



Pepular mythelegy holds

A\

that these deyicesiare an
accident looking for a
place torhappeni. . .

. . . IIhey are, subject to

Unintended Initiation by,
radio) fireguency: ENergy,
poedy: static, or stray.
Veltages: off unpredictable
nature. ..~



In fact, the energy required

to: melt a bridge;wire in %
the medern! initiator is < i
similar to that reguired to é‘@

open a 1A fast blow! fuse.

Cartridge Initiators are

generally: rated inrterms
ike . ..

1 Amp = No Blow 4 Amps = All Blow

These are not ‘fragile’ or ‘twitchy’ devices . . .



I'am aware of only: a handful
of Incidents of Un- .
intended initiation -

traceable to . . . . e\
o Poor management of T T
ground loops (distant i 9
lighting being; petential
Eenergy. seurce)

o [Faulty system design

o All EED systems designed an installed by Beech Targets
and Aircraft have benefited from 50 years of legacy design
rules, understanding of the physics, and well executed
failure modes effects analysis.



T'he system we're working witn
to@ay. IS the rourth IR aliamily ofF
designs that Were Crafted fjor:

‘J

Premier;, FHorizon, AT=6and now: the

50NaNZa




Pilot controls for the
parachnute system incluae

A-l=nandle forF paracnute
dEPIGYMERE

A system ARMING switch
(power ON/OFE)

[ Y JETTISON

LOCKED
SWIELCHI that contrels the a0
mechanicalllock for the AR UNL@%KED
parachnute lanyand = X ®




Any time ANY" light snows
on the panell. . .

Tnere;Is powWer 1ikom one

O MOrE CIFCUIt DIEAKErS: .

. The r\HJ\/JfJ/OrF switch
S ARMEDrand .
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HANGAR SAFETY PROTOCOLS

ihe Premier program suffered an inadvertent deployment
N the hangar. Premier was fitted with ar Righ' energy.
deployment system that made a lot off neise, blIew: paint
ofi the celling, broke windows, and got everypnody:s
Undivided attention!

Tihe incident had root cause; in design oft the controls by,
iIndividualsiwhor didnft have aiclue . . .

DEesign and fiabrication: of deployment: contrel system: was
accomplished! atithe Tiargets DPivision.

Since Premier I, a total of three new systems have been
Installed on Beechi products.




HANGAR SAFETY PROTOCOLS

o [ihe system were working with'is a lew-energy, Spring-
l0oaded deployment mechanism with ittle risk for injury.
Tihe system isiworthy: of respect but it's not a bomb
Waltingl toymain and destroy.

o Once the system safing features are; in place, the
likelihood of inadvertent system Initiation: IS Zero.



SYSTEM SAFING

RECOVERY PARACHUTE
DEPLOY

Install controls cover and . .

UNLOCKED

O




PUllF Dot Clircuit Bréakers
anal Install Sseme; means
0K preventing closure o
ne breaker. Tnis can be
2 application SPECIic
product . . .




SYSTEM SAFING

.. alternatively, install tie-wraproni pulled
preakers. Makeisure the tie-wrap: IS of sufificient
widthi te prevent closure,. . .




PREFLIGHT CHECKS

e Remove, system
saling fieatures.

o (Connected preflight
test fixture to
system test
CORNECLOr.




PREFLIGHT CHECKS

o Place ARMED/OEFE switch at; ARMED:

o Observe that!red power indicator lamprat! ARMED
lluminates.

o Observe that white position indicator lamp; at
UNLOCKED luminates



PREFLIGHT CHECKS
Position UNLOCKED/IL.OCKED: switeh to LOCKED.

Observe white UNLOCKED: light goes out and! after short
delay, green| LOCKED ight ilitminates.

Place UNLOCKED)/LOCKED switch at: UNLOCKED.

Observe LOCKED: light goes out and! aftter short delay,
UNLOCKED light illuminates.



PREFLIGHT CHECKS

o Position preflight
test fixture controls
as described on
Preflight Tiest Cara
and observe
feadings’ are;in

v tolerance.




PREFLIGHT CHECKS
o, Position OFEE/ARMED switch to OEE.
o [Disconnect preflight test fixture.

o Preflight tests are complete.



INFLIGHT OPERATION
o, Position OFEE/ARMED switch tor ON.
o, Position UNLOCKED/LOCKED: switch tor LOCKED.

o Observe LOCKED ight illuminates:.



INFLIGHT OPERATION

I recovery. firom upset calls for parachuted deployment,
PULL the DEPLOY handle.

When stable condition is achieved, raise cover on
JETIFISON switch and pulliswitch dewn, then| release.

Parachute will‘nave been expended and jettisoned:

Note: Even iff the LOCKED/UNLOCKED: switch is: at
UNLEOCKED; pulling the handle will deploy: a parachute that
IS locked to the! aircraft.



