ANATOMY OF A
VULNERABILITY

DECONSTRUCTING THE FIVE-SECOND CREW TRANSIT WINDOW
AND THE KINEMATICS OF COCKPIT SECONDARY BARRIERS.
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THE HARDENED COCKPIT DOOR
CREATED AN ILLUSION OF
ABSOLUTE SECURITY
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[SYSTEM LOG: POST-9/11 SECURITY MANDATE ANALYSIS]
> INITIATING ANALYSIS: POST-9/11 MANDATES SUCCESSFULLY
TRANSFORMED THE FLIGHT DECK INTO A BALLISTIC FORTRESS.

> CRITICAL OBSERVATION: HOWEVER, THIS STATIC DEFENSE
MECHANISM CONTAINS A CRITICAL, MANDATORY BYPASS
REQUIREMENT .
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[DATA STREAM: VULMERABILITY ASSESSMENT - STATUS: ACTIVE]

£ "JUST LIKE IN MEDIEVAL TIMES, THE CASTLE
IS SECURE UNTIL YOU OPEN THE DRAWBRIDGE.

IF YOU DON'T HAVE A MOAT OR SOMETHING ELSE -

AROUND TD ADD A SECOND LAYER OF SECURITY,
THEN YOU HAVE SOME VULNERABILITIES. WHEN
THE DODR'S OPEN, IT'S JUST A HOLE."

I|I§I — Capt. Rob Powers, Commercial Airline Pilat & Farmer
: Chairman, ALPA National Security Committes
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The Mandatory Upass
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[LOG 85.83%.2018): & . [LOG 84.28.2087):

Columbus-5t. Louis route. i Dallas/Fort Worth-%an Diega

Cockpit door opened a f— route. Cockpit door

minimum of FIVE TIMES during i docunented open for FIVE

a single short-haul flight. \ MINUTES mid-fLlight.

Mid-flight physiological needs (lavatory, meals) require the primary
barrier to cycle open, bypassing millions of dollars in static security.
FAA guidelines assume rapid transitions under five seconds,
but operational realities deviate significantly.




HUMAN:
Physiological reaction time
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PROCEDURAL EXPOSURE ALLOWS ADVERSARIES TO MONITOR DOOR CYCLES
Current stondard operating procedures rely on visual isolation that does not exist.
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Possengers con easlly estoblish uninterrupted lines of sight from forward rows,

VECTDR E: AISLE PENETRATION
RISK (ATTENDANT DISTRACTION). |

 VECTDR 2: PHYSICAL ACCESS TO
L ATTENDWNT AND SIMPLE SNIE

LOCKS.
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HUMAN ODPERATORS CANNOT OUTPERFORM
THE PHYSICS OF AN AMBUSH.

Current protocols utilize flight attendants and food carts
as improvisational human shields. Biomechanical reaction
times and stress responses render this defense ineffective

against a coordinated, rapid assault.
RELZ T T Al #515 I )% -

"If highly trained individuals playing the
role of flight attendants can't do it, then
littie 57-year-old, 40 percent body fat

——
: Susie Isn't going to do iL" ‘ | :
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"Cognitive tunneling, where focus
narrows under stress, significantly
impacts decision-making time during

I | security incidents." o I :
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THE THREAT TIMELINE DECISIVELY BEATS THE DOOR CYCLE

When the reinforced door opens, the cockpit relies purely on distance for protection.
In simulated drills, attackers seated in the first row can “blow past” a flight attendant,

clear the galley cart, and breach the flight deck in under three seconds. " '
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IMETRIC 1 {METRIC 2 METR
'DOOR SECURE CYCLE: " "ATTACKER TRANSIT TIME: " | NET SECURITY DEFICIT:
> 5.0 SECONDS , < 3.0 SECONDS , |- 2.0 SECONDS (FATAL MARGIN)
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ENGINEERING THE INTERCEPT:
THE SECONDARY BARRIER SYSTEM

A physical Secondary Cockpit Barrier (SCB)
is the only mitigation capable of delaying
an attacker's kinetic energy long enough
to allow the primary flight deck door to

be secured.

SYSTEM OBJECTIVES: \

= |Intercept physical threats instantly.

* Require zero active crew engagement
during impact.

* |ntegrate seamlessly without disrupting
standard passenger flow.




Evaluating Hardware Typologies for Fleet Integration

Removable Physical Bar

Retractable Bifold Door

Full-Width Sliding Barrier

Simple installation,
cost-effective. Requires
manual handling.
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Rapid deployment, highly
space-efficient for
narrow-body galleys.

Highest structural security,
permanent protection. Best
for wide-body line-fit.




DISSIPATING KINETIC ENERGY - _
INTO THE AIRCRAFT SUPERSTRUCTURE BT eucly sootetha |

into the fuselage
— ]

True security is built into the airframe.
The barrier does not independently
stop an attacker; it acts as an energy
transfer mechanism.

CERAMIC STRIKE FACE: i
Immediate impact dissipation.

TITANIUM ALLOY TRACK: B — ]
High-stress threaded steel - STRUCTURAL RIB TIE-IN: B
inserts prevent shearing. Final energy absorption into |
the fuselage superstructure. |
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1. STOWED

Barrier seamlassly integrated into
galley unit. Aisle remains entirely
clear for boarding and egress,
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2. DEPLOYING

Pilet inltiates deployment sequence,
Barrier extends |atarally across the aisle,
Visualfaudic alerts activate locally. f
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3. SECURED

garrier locked into high-shear fastenears.
MAXIMUM SECURITY ACHIEVED,

The pHimary cockpit door is now safe

to cycle open.




TRANSITIONING TO A UNIVERSAL ZONE DEFENSE ARCHITECTURE

Modern aviation security requires compartmentalization. By establishing rapid threat isolation zones throughout the cabin,
airlines can contain disruptions long before they reach the forward flight deck perimeter.
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ACVISCEY CIRCULARS |
STATLIS: MON-ENOING
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THE DIVERGENT GLOBAL REGULATORY LANDSCAPE

THREAT LEVEL
PERCENWED LOW

ACTIVE MANDATE
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Relies on Advisory Circulars [AC 120-123).

Focuses heavily on economic cost-benefit
analyses and perceived low threat intelligence.

Results in non-mandated, fragmented adoption.
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EASA APPROACH (MANDATORY]
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Regulation [EU 2015/CAT19988).

Driven by threat-mitigation and crew safety
frameworks [ICAD Annex 17].

Establishes firm fleet compliance deadlines
and implementation requirements across EU
member states.
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HERLILATION

EU 2085/ CAT.IS308
STATUE

BLCTIVE MANDATE

FLEET COMPLANCE
NEADLINES
CSTABLISHED

CREW SAFETY
FRAMEWTIRKE
aCAD AMMEN ITF
INTEERATION




THE ECONOMICS OF DENIAL

Industry pushback frequently centers on cost, but estimates vary wildly based on implementation strategy.
Early pilot programs failed due to poor UX [noise, catering interference), not fundamental security flaws.

“PEOPLE DON'T WANT TO ADMIT THAT THERE'S A
THREAT OUT THERE. THEY HAVE FORGOTTEN THE
HORROR OF 3/11. IT'S LIKE A COPING MECHANISM.”
— CAPT. ED FOLSOM REGARDING IATA COMMITTEE
WITHDRAWAL.
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RETROFIT COSTS VS. MATERIAL COSTS '

::151 REALITIES |
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FAA ESTIMATE: $5,000 - $10,000 UNIT COST.

AIRLINE PROJECTION: $100,000 OVER THE LIFE
OF THE AIRPLANE [NORTHWEST AIRLINES
HISTORICAL ESTIMATE).
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CERTIFICATION HURDLES AND OPERATIONAL FRICTION
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| . FAA STC RETROFIT 4@;{1 | DAL CERTIFICATION |
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E{i} SYSTEMS [ELECTRONICS)

@ Structural Integrity - Software/Hardware Testing
(AC 25.795 Loads) | (RTCA DD-178C, DD-254)
| “-® Material Compliance || e EMI/EMC Testing
(FAR 25.8B53 Fire Resistance, (DO-160G)
Smoke/Toxicity)
- System Integration a— Heavy Documentation Burden
[Human Factors, Emergency (FMEA, SSA, FAA Form 337)

Egress Procedures)
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CLOSING THE
FIVE-SECOND

WINDOW

The fortified cockpit is currently an
incomplete system. As long as operational
realities require the primary barrier to

cycle, secondary barrier systems are not an
optional enhancement—they are the critical
missing link in post-9/11 aviation security.

! "We're in a race against time, frankly, because
there is going to be another attack. I'm no rocket
scientist, so if | can see the vulnerability, so can

i everyone else.” — Capt. Ed Folsom.




