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BY CAPT V.E.B. DI PIETRO, RAN
DGNCSA
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Foreword

One of the more challenging
brainteasers is to try and define
safety without using the word
safe. | think there’s more to the
difficulty | experienced than
simply because | should have
concentrated more in year 12
English.

As a concept, Safety can’t be
distilled into a single attribute.
Like any good recipe, safety is a
mixture of a number of ‘things’
which when combined in good
measure and kept in good shape
make the activity they seek to
serve ‘Safe’. These ‘things’ must
complement each other and be
actively engaged all the time.
Take any of these things away
even if just through inattention
and Safety is compromised

My personal view is that the
‘things’ that make ‘Safety’ to
which | refer are Culture, Systems
and Process.

Safety is our virtual insurance
policy which seeks to ensure we
are able to get into our car at the
end of the day in the same
condition, or better, than we were
when we stepped out of it in the
morning. Safety Culture is our
operating environment. It is
abstract yet as readily identifiable
as being positive and constructive
as it can be identified as being
negative and threatening.

A positive Safety culture is one
that, among other things,

encourages and retains learning;

promotes open and honest
reporting;

is just and is prepared to identify
its own shortcomings as easily as
it seeks to address any violation
of orders or instructions; and

rewards innovation and accepts
willingly constructive suggestions
for continuous improvement of
itself.

Systems are essential because
they provide the tools and
connections between the culture
and the individuals within the
activity Safety seeks to serve to
keep their activity Safe. How can
you do the things needed to keep
something Safe if whatever
contribution you can make
doesn’t fit as a part of a much
bigger picture.

Process is the way our safety
Culture expects us to do business
because it makes everything we
do logical and readily identifiable
by everyone in our business.

The process is what converts the
culture and system into a
language everybody understands.
Risk management is an excellent
of a process that converts
something we are trying to
measure into a language easily
understood by all others involved
in the activity.

Chief of Navy’s recent launch of
Safety Management System-Navy
(SMS-N) seeks to evolve Safety
in Navy and its management
towards a positive, just Culture,
System and Process. It's going to
be a mighty task but one which
will be worth the effort.

The Airworthiness System is
relatively mature by comparison
with SMS-N. It seeks to establish
Culture, System and Process. lts
success isn’t readily measurable.
About the only tangible proof of
its outcome is that if you live and
work in safe place you need never
say the word Safety because
every thing you do and every
person and process and system

involved is on your wave length
and you on theirs. A huge ask?
You bet!

What makes this a huge ask is
that regardless of the maturity of
any Safety System, it can only
survive and remain viable if
perseverance of all involved
remains unwavering and the hard
yakka involved in keeping it alive
never wanes. We are all owners
of the system within which we
operate. We are all responsible
for holding it up as much as
holding on to it. The second any
of us starts to cut corners, or
changing things to be a little
more convenient without referring
to every other player in the
system is the day that we
become complicit in the
weakening of culture, system or
process - or indeed all three.

So, when you read through this
edition of Touchdown, think of
everything you read in it as a part
of our Culture, System and
Process and understand the vital
connection to each the
information herein makes
between YOU as an individual
participant and SAFETY as your
virtual insurance policy.

Regardless of your part in ‘Fly
Navy’ you are a big key in its
success. KEEP NAVY SAFE.

Captain V E B Di Pietro, RAN
DGNCSA
10 November 2004



The Loss of N16-100 (Shark 02)
at Amandraya, 02 April 2005

Naval Aviation continues to present our maintenance and flight crews with a number of challenges to operations. We are expected to work in
environments varying from the dust and sand of the desert, the wind and sea states of the Antarctic to the heat, humidity and thunderstorms of
the Equator. Our operating environments are as changeable and challenging as the myriad of different roles we are expected to fill - This is Naval
Aviation.

OPERATION SUMATRA ASSIST 2 was one of these operations. The crew of HMAS KANIMBLA was tasked to assist the people of Indonesia after
the devastating earthquakes of 28 March 2005 off Sumatra. HMAS KANIMBLA had been on her way home for some well deserved respite after
providing excellent support under OPERATION SUMATRA ASSIST, helping the people of Indonesia with recovery from the devastating Tsunamis of
26 December 2004, when she was recalled for OPERATION SUMATRA ASSIST 2.

On 02 April 2005, as part of OPERATION SUMATRA ASSIST 2, a Sea King (call-sign “Shark 02”) launched from HMAS KANIMBLA in response to
a report of injuries to personnel in the village of Amandraya (Tumdrao) on the island of Nias. The aircraft had a full crew and AME team onboard.
The crew of “Shark 21” (HMAS KANIMBLA'S other aircraft also operating in the area) subsequently became concerned when they hadn’t heard
from Shark 02 and investigated.

Sadly, Shark 21 subsequently reported that Shark 02 had crashed at the village of Amandraya. HMAS KANIMBLA was further advised that of the
crew and AME team members, there were nine fatalities confirmed and two seriously injured personnel. The injured personnel were returned to
HMAS KANIMBLA by Shark 21 and the crash site was secured by TNI and POLRI personnel (Indonesian military and police). Both survivors are
now recuperating.

The accident is under investigation by an Aircraft Accident Investigation Team (AAIT) comprising RAN, ARA, DSTO and RAAF personnel. Both CPO
Johnson (AFASO) and myself, together with the other members of the AAIT, are continuing to work tirelessly to identify the contributing factors
associated with this tragic accident. | am confident that we will identify the contributing factors, and it is our hope that the work of the AAIT will
contribute to the ongoing safety of all Naval Aviation operations.

The Naval Aviation community has always been a small and close-knit organisation. The loss of our fellow crew and those of the AME team are
felt deeply. | speak for all of us when | say that our sincere and heart felt condolences go out to the family, friends, work colleagues and shipmates
of those who lost their lives in this tragic accident. To LAC Scott Nichols and LSCIS Shane Warbuton, our thoughts are with you both and we wish
you a speedy and full recovery from your injuries.
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LCDR R. B. Sellers, RAN
Fleet Aviation Safety Officer
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Bravo Zulu

o W

ABATA Downey é
816 Squadron
=

On 01 November 2004,

HMAS STUART's Seahawk
N24-003 (872) was being
prepared for re-embarkation
following a seven week period
disembarked to 816 Squadron.
With the majority of the flight
maintenance team already
onboard the ship, 816 Squadron
was requested to provide
personnel to conduct Before
Flight Inspections (BFI) prior to
launch. ABATA Downey was
assigned the Area 6 BFI.

Whilst inspecting the fire bottle
compartment, AB Downey noticed
an unusual mark on the aircraft
skin beneath the No 3 Tail Rotor
Drive Shaft, under the ‘Y’ fairing.
Suspecting a possible crack but
unable to confirm his suspicions
due to accumulated dirt in the
area under the ‘Y’ fairing,

AB Downey requested another AB
to examine the tail cone area
from within the transition section.
This inspection confirmed that
torch light was visible from within
the transition section. AB Downey
immediately informed his
supervisor and the aircraft’s
departure to join the ship was
cancelled.

On removing the ‘Y’ fairing and
cleaning the area, the extent of
the cracking became apparent.
At least four cracks had formed
in the area, with the longest
approximately six inches in
length, travelling along a rivet
line. The load bearing capability
of the skin and structure had
been seriously degraded by the
cracks in a critical area of the
airframe.

AB Downey subsequently worked
with AB Davies over three very
long days to conduct a major
sheet metal repair and return the
aircraft to a serviceable state.

Despite having undergone an
annual inspection only a few days
prior, and a series of
Maintenance Test Flights during
the period disembarked, the
crack had gone undetected by a
number of very experienced
S-70B-2 maintainers until
spotted by AB Downey. Although
relatively junior, his attention to
detail in noticing the crack in an
area not usually inspected during
a BFI shows a very high level of
professionalism. His efforts in
returning the aircraft to a
serviceable state under
significant time pressures also
demonstrated his dedication to
his role as an aircraft maintainer.

AB Downey is highly commended
for his attention to detail,
professionalism and dedication.
His efforts potentially averted a
catastrophic failure of the
tailcone on 872.

BZ AB Downey and keep up the
excellent work.




POATA Blank
805 Squadron

Petty Officer Blank was managing
the 805 Squadron flightline
activities during the second week
of flying for 2005. Aircraft 840
had been operating for
approximately 1.6 hours when
PO Blank, upon looking out the
flightline window, observed what
appeared to be a loose panel
flapping on the starboard side of
840’s tail cone as it hovered
above runway 26. Upon noticing
the apparently unsecured panel,
PO Blank promptly contacted the
aircraft via the flightline VHF radio
and advised the aircraft captain
of the suspect panel - at which
time the aircraft captain elected
to return to base via slow hover
taxi.

Upon the aircraft’s return it was
immediately evident that the
panel was in fact not secured.
Subsequent investigation revealed
that the panel, which is spring
loaded in the open position and
fastened by a single dzus
fastener, had been opened 24
hours previously during a
scheduled maintenance
operation and was closed at the
conclusion of the servicing. This
claim is supported by the fact
that neither aircrew or
maintenance personnel
discovered a problem with the
panel during pre-flight

inspections. The dzus fastener PO Blank’s meticulous attention Of particular note is the fact that
itself was ultimately found to be to detail in this instance the panel in question is quite
faulty and has since been re-inforces the importance of small and PO Blank was
rectified. remaining vigilant at all times approximately 300 - 400 metres
while working in our unique from the hovering aircraft when
environment, whether directly or he made the observation.
indirectly involved in aviation
evolutions. BZ to POATA Blank
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BY LCDR S BAILY, RAN
FLIGHT COMMANDER
HMAS NEWCASTLE

With 10
minutes to
departure time
the flight
manned up...

“Tiger 82 - Hold”

Following a recent brief at 816 Squadron by the Fleet Aviation Safety
Officer (FASQ) the usual post-brief brews and banter occurred in the
816 Squadron crewroom, something that | wish happened more often,

but that is another story.

Whilst “spinning dits” (telling
stories) and generally imparting
past experiences to all listening -
OK, the three Midshipmen on
motivational secondment to 816
Squadron - a story surfaced that |
thought maybe of some use to
other operators.

During FASOQ’s brief, the number of
recent incidents involving the PES
(Public Events of Significance,
which is the list of approved major
public aircraft displays) was
discussed. Following on from this,
| related to FASO an experience
that HMAS NEWCASTLE Flight was
involved in last December at a
school visit. Before | am
inundated with e-mails of ‘where
is the bloody ASOR’ nothing
unsafe happened, but it does
highlight that even though the
whole serial ran according to plan,
you will invariably miss something
- hopefully nothing more serious
than missing your lunch.

BELOW AN 816 SQUADRON S70B-2 SEAHAWK APPROACHES THE FLIGHT DECK.
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The school visit was conducted as
NEWCASTLE sailed up the
Brisbane River. The aircraft initially
disembarked and landed at
Bulimba Barracks where the
ground party collected transport
so that a full reconnaissance
(RECCE) and briefing could be
conducted prior to the arrival of
the aircraft. Post the RECCE and
the briefing, the aircrew were
called in by secure mobile phone.
Now, the school was only a couple
of miles from Bulimba Barracks,
which happens to be within the
Control Zone of Brisbane airport.
The Flight had telephoned the
control tower and informed the
controllers of what we would be
doing, but timings were rather
flexible - that is the key to Naval
Aviation after all!

The visit to the school went
without a hitch and the Flight
informed the school principal that,
as discussed prior, they would be
there for a maximum of one hour
(so that an assembly could be
conducted, as it was the last day
of term). With 10 minutes to
departure time the flight manned
up, conducted all checks and with
3 minutes to launch, contacted
Brisbane Air Traffic Control (ATC)
for an airways clearance. As the
whole school waved and the
principal checked his watch,
Brisbane ATC’s reply was “Tiger 82
hold”.

No problem - we still had a couple
of minutes before the children had
to move into the hall.

| am sure that most readers can
see where this story is heading.
After 25 minutes and what
seemed like an eternity, especially
for the kids waving, we finally got
clearance to launch with a rather
perplexed principal looking on.

| have written this account merely
to highlight to crews that while
school visits are great fun and
worthwhile, like a first date you
should never outstay your welcome.
If we had’ve been more definite
with timings to Brisbane, they
would have allocated us a slot time
and saved the hold that we had to
endure. When planning this type of
event, airspace should always be
accounted for. Don't forget to

plan for the departure as well as
the arrival.

Ahhh, ATC and flexibility - often the
two do not mix (for valid reasons!).
RAN helicopters crews don't routinely
operate within major city airfield
Control Zones. Some personnel,
therefore, may not be overly familiar
with the use of “slot” times for
sequenced arrival and departures
from busy Regular Public Transport
(RPT) airfields. In this case a good
lesson was learnt about these
procedures and a bit more precise
planning may have saved some
embarrassment. It may also have
been wise to dispatch the Sensor
Operator (SENSO) to explain the
delay to the “perplexed” looking
principal!

LCDR Adrian Lister, RAN
Staff Officer - Airworthiness and Plans
COMAUSNAVAIRGRP

LCDR BAILEY is the lucky winner of
the $100 prize for the best
submission to this edition of
TOUCHDOWN - CONGRATULATIONS




The Common Factor

In February 2004 our Flight joined
a new ship. We were new to the
Flight, fresh from Pilot and Tacco
(Operational Flying Training) at
816 Squadron. We had little
experience with operating at sea,
and we were not really sure what
to expect. We had not been
members of a Seahawk Flight
before.

As our ship had just come out of
refit, our first event was a Workup
(URE - Unit Readiness Evaluation).
Neither of us had experienced a
Workup before.

We were told that what used to
take around four weeks would be
accomplished in two, so we'd be
quite busy.

After the steady pace of OFT we
looked forward to it.

As predicted, the Workup was
busy. Overall it went well. We did,
however, experience a couple of
incidents that caused us to stop
and look at how things could be
done better. We learnt a lot about
integrating into a ship, into a flight,
and into a new, variable routine.

At the beginning of the Workup, all
of our sorties had been
programmed between 0200 and
0400. This was the gap left in the
ship’s program after everything
else had been slotted in.
Fortunately we managed to rectify
that situation, but it serves as a
good example of how aviation
operations can sometimes be
treated as a secondary by people
whose primary focus is “driving the
ship”. Also, it took a lot of
convincing to make people realise
that flying in the middle of the
night, and conducting Damage
Control exercises all day did not
really go too well together.

Overall, the Workup was a
challenging period, working right to
the edge of our crew duty period
on most days.

We had three particular ASOR
incidents that were caused by
some sort of human factor - a
combination of fatigue,
inattention, and perhaps a loss of
focus on small details (in part
caused by the high tempo
generated during the Workup
period).

1) Rotor engagement without

Command approval

At the beginning of a night Anti
Submarine Warfare (ASUW) sortie,
the aircraft rotors were engaged
before command approval from
the bridge was given. This
occurred on the fifth day of the
workup. The sortie was delayed by
fuel and Aircraft Maintenance
Document (AMD) discrepancies,
and the aircraft captain may have
been distracted by the desire to
finally get the sortie started.

2) Pitot covers falling from Aircraft

This occurred towards the end of
the Workup. The aircraft was
configured for multiple roles (with
aft sonar buoy rack fitted), and
employed initially to defend the
ship against Fast Intercept Attack
Craft. This involved operating with
the rear door open. Because the
aft rack sonar bouy was fitted, the
normal stowage for the pitot
covers was missing, and the
aircraft captain placed them in the
penant control bag. With the door
back, and the pitot covers poorly
secured, they fell from the aircraft.
This could have been easily
avoided had the aircraft captain
paid a little more attention to
detail.

3) Acoustic Attenuator left fitted to

aircraft during pre-flight
inspection

Three people failed to
notice/remove the attenuator
before flight. The aircraft captain
delegated the lower pre-flight to
the Tacco and Senso, and
completed the upper pre-flight.

He noticed the presence of the
attenuator but believed the Tacco
would remove it when doing his
portion of the pre-flight. The Tacco
failed to notice it. The maintainer
responsible for the BFI also failed
to remove the attenuator. The
attenuator was actually noticed by
an extremely vigilant LSO, from the
opposite side of the aircraft, and
removed by the FDM.

None of these incidents resulted in
injury or damage to equipment,
but the situation result could easily
have been different:

In incident 1, if the aircraft had
engaged with someone under the
disc and the ship manoeuvring,
someone could easily have been
injured or killed.

In incident 2, if it was an object
other than pitot covers, or if they
had become tangled in the
tail-rotor controls, injury or damage
could have easily occurred.

In incident 3, if it had been
something else left fitted during
pre-flight - pitot covers for
example, the consequences could
have been catastrophic.

We are fortunate enough to be
able to learn from these incidents,
and pass the stories on. Whilst
none of the incidents are
particularly dramatic, they do serve
as an example of what can easily
occur during a busy period, like a
ship’s Workup period, and they
highlight the need to monitor your
own fatigue, monitor the fatigue of
the people around you, and to pay
attention to the “little things”.

If something seems a little out of
the ordinary; if you feel a little
tired; if you can’t remember doing
a step in a procedure, a little
alarm bell should start ringing.

It may be time to stop and have a
look at the “big picture” to make
sure something (however small it
may seem) hasn’t been missed.

BY LEUT J FLYNN, RAN
AND LEUT S DALE, RAN
HMAS ADELAIDE FLIGHT

This is a timely article. The Fleet
Aviation Safety Cell (FASC) receives
a number of ASOR’s per year where
fatigue is identified as a factor.

This is particularly true where
human error is also identified as a
causal factor in the incident.
Although the protective layers
embedded in our operational
systems caught these errors before
they became consequential, this
may not always be the case.

There will always be conflicting
requirements between non-aviation
and aviation related duties.

The crew duty limits laid down for
maintenance and aircrews are
minimums and it is the
responsibility of all crewmembers
to ensure that they have had
adequate rest prior to duty. If this
cannot be achieved your supervisor
must be informed and the program
adjusted accordingly. Aviation and
Shipboard operations have minimal
room for error as it is - without
adding fatigue to the mix.

LCDR R Sellers, RAN
FASO
COMAUSNAVAIRGRP

BELOW DAYTIME OPS TO THE DECK OF AN
ANZAC CLASS FRIGATE
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FROM THE FASC

Did You Know?

Safety Occurrence Reporting:
There are four levels of ADF aviation safety occurrences.
The level of occurrence determines the subsequent level of investigation.

Events

An event is an aviation safety
occurrence where no organisational
or systemic deficiencies, nor human
factors relating to personnel, are
evident. Events are generally not
investigated and are recorded
primarily for statistical and trend
analysis purposes. Examples on an
event are:

a violation of ADF airspace by a
civil aircraft

a caution or warning light that was
appropriately handled in
accordance with the check list by
aircrew which proved to be a false.

Incidents

An incident is an occurrence which:
did not adversely affect safety at
the time of the occurrence, but
which, in other circumstances,

BELOW DAMAGE TO A SEAHAWK'S TAIL SECTION CAUSED BY ROTOR BLADE STRIKE
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could have adversely affected the

safety of any aircraft or its

occupants, or of any other person

did not adversely affect safety at

the time of the occurrence, but

which has flying safety

implications regarding:

- the reliability of flight critical
aircraft systems

- the general technical
airworthiness of a specific
aircraft type

- the adequacy of safety
training, documentation,
practices and procedures
relating to the operation of
aircraft by aircrew, the control
of aircraft by ground based
agencies or the maintenance
and servicing of aircraft.

An incident is investigated at
Unit level. An example of an
incident is:

A breakdown in ATC separation,
where there was either no risk of
collision or where there was a
risk of collision/Traffic Collision
Avoidance System - Resolution
Advisory.

Serious Incidents

A serious incident is an
occurrence which adversely
affects the safety of any aircraft
or its occupants, or any other
person. Serious Incidents are
investigated at
DFS-ADF/FEG/Wing/Regiment
level. Examples of a serious
incident include:

an ATC separation standard
breakdown where avoiding
action was required by one or
both aircraft involved

an occurrence that results in
substantial damage to the
aircraft, or serious injury to
personnel.

Accidents

An aircraft accident is an
occurrence which results in:
death or serious injury to any
person;

loss of an aircraft, or an aircraft

being missing or inaccessible; or

damage to, or structural failure,
of an aircraft which:

- adversely affects the structural
strength, performance or flying
characteristics of the aircraft
would normally require major
repair or replacement of the
affected component(s)

All accidents are required to be
investigated at DFS-ADF level.
For more information refer to the
Defence Aviation Safety Manual,
Chapter 9.



BELOW AVIATION SAFETY OCCURRENCE SUMMARY

Aviation Safety

Note: Refer to
chap 9 para 4 for a
definition of an
Aviation Safety
Occurrence

Did an

Occurrence
Happen?

Yes

¥

1. Did the occurrence result in:

death or serious injury to any person;

loss of an aircraft, an aircraft missing
or inaccessible; or

damage to or structural failure of an
aircraft which adversely affected the
structural strength, performance or
flying characteristics of the aircraft
and would normally require major
repair or replacement of the affected
component?

Accident

Y

DFS-ADF Investigation

[N

. Was the safety of the aircraft, its

occupants or any other personnel
adversely affected by:

inadvertent release of aircraft
stores that subsequently
damaged or may have damaged
private property;

a take-off, landing or taxiing
incident that resulted in
significant damage to the aircraft
or ground equipment;

spatial disorientation and
resultant loss of aircraft control
that was subsequently recovered
by the crew without the loss of
the aircraft or significant damage;

an ATC separation standard
breakdown where avoiding action
was required by one or both
aircraft involved; or

any other occurrence listed in
chapter 9 paragraph 9?

-

. Did the occurrence have the

potential to adversely affect the
safety of the aircraft, its occupants
or any other personnel?

. Were there any aviation safety

implications regarding:

the reliability of flight critical
aircraft systems;

the general technical airworthiness
of a specific aircraft type; or

the adequacy of safety training
documentation, practices and
procedures relating to the
operation of aircraft by aircrew, the
control of aircraft by ground based
agencies or the maintenance and
servicing of aircraft?

. Were there any organisational or

systemic deficiencies, or human
factors?

Yes
Y

Serious Incident

Y

DFS-ADF / FEG / Wing /
Regiment Investigation

Yes
Y Y
Incident | Event
Y Y

Unit Level Investigation

No Investigation Required.
Complete Initial Reporting

Phase as required
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BY CPOATA C WILLIAMS
AS350BA INSTRUCTOR TA-AVN

BELOW WESSEX CREWS
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The Pressure was On

| was closely involved in the following occurrence and | would not like

to name names.

To set the scene:

RAAF Base East Sale Early
eighties

- Task to support troops in

simulated attacks on targets
off shore
10-12 aircraft

- The Westland Wessex Mk31B

Rolls Royce Napier Gazelle
Complement 16 Armed troops
and equipment

- Two watch system of 12hrs

With all the noise and
associated things going on,
the aircraft engine was
started with the maintainer
still straddling the tail rotor...

The pressure was on for a late
afternoon launch of ten aircraft

The aircrew arrived just a few
minutes before the planned start.
The captain carried out the walk-
around (pre-flight inspection).
This was rushed due to
unforeseen circumstances. The
usual routine was for the aircraft
to start engines but not to engage
rotors, and then the troops would
arrive in trucks, load into the
aircraft and at the last minute
engage rotors, taxi and take-off
together in formation.

This process would trouble the
aircrew because they would not
know what the troops would be
bringing along for this sortie until
they turned up. Inflatable boats,
outboard motors, numerous guns
- who knows - so there was no
knowledge of the all up weight of
the aircraft until just prior to
launch. It was not unusual on a
hot day to watch the aircraft taxi
at speed the full length of the
runway and just clear the fence
at the end. (It was also not
unusual to see the aircrew
sweating profusely.)

The pilot commenced his walk-
around and noticed the tail rotor
gearbox oil level was on the lower
line of the sight glass. The pilot
called this to the attention of the
maintenance sailor for
clarification; the sailor leapt up
onto the stabiliser and replied
that it was still within limits and
that due to the urgency of the
flight it was ok. The pilot insisted
that that oil in the gearbox be
topped up. The sailor said that
he would have to climb up the
tailboom and straddle the tail
rotor, cut the lockwire and
unscrew the filler cap, replenish
the oil and lockwire the plug
back up.



This would take a few minutes to
get the job done and the aircraft
were about to start. The pilot
insisted that there was time.

So the maintainer commenced
the evolution while | ran off and
collected the necessary tools and
oil. The gearbox was replenished
and he commenced the
lockwiring. At this point the
formation of aircraft commenced
the start procedure. The external
start rig (GTC) was also on a
deadline as there was a whole
line of aircraft to start. The
Leading Seaman in control of the
start evolution stated that he
would continue to the next
aircraft because of the work on
the tail rotor. This would make
the pilot late, so the Leading
Seaman was motioned to start
N7-203 (813), (I remember the
number because we were
assigned the same aircraft for
pride and familiarisation with the
aircraft).

With all the noise and associated
things going on, the aircraft engine
was started with the maintainer
still straddling the tail rotor....

| couldn’t believe what was
happening and screamed to

hurry up!

The tail rotor on a Wessex is about
12 feet high and was quite a
climb (there were no stands
available).

The Wessex had a hydraulic rotor
brake to prevent the rotor blades
from turning, and a free wheel
unit. Now while the free wheel
unit was reliable, the rotor brake
was not, was prone to leak and
required constant bleeding to
prevent it failing or slipping. (I am
also sure that everyone has heard
the saying “when a Wessex stops
leaking you then have a problem -
you are out of o0il”). The evolution
managed to be completed without
serious injury, through luck rather
than good practice.

The quality of the lockwire could
also have been better, but under
the circumstances he performed
remarkably well.

Conclusion:

The programmed sortie went off
without a hitch and the targets
were attacked successfully.
However, there was a very real
danger to life. This highlights the
danger that can sometimes result
from an over-zealous “can do”
attitude. This also highlights the
real stress that many of the
Squadron personnel where under,
due to increased operational
requirements. There was an
unspoken rule where these events
were not spoken of afterwards, so
it was not possible to learn from
these events. It took a tragic
aircraft crash many years later for
the Navy to realise how close we
came to disaster on a regular
basis.

RAN Aviation has moved a long way
since this incident. Most particularly
in the areas of the safety reporting
culture, maintenance Quality Control
(QC) and procedures and managing
crew/maintainer workload and stress
levels. However, high operational
tempos and command “imperatives”
can still breed a “can-do” ethos into
some flight teams. Whilst it is a
great team goal to strive for 100%
operational availability for some
missions, it should not be done to
the detriment of safety. All team
members should, at any time, be
comfortable in standing up and
saying “STOP” if they think safety is
being compromised.

LCDR A Lister, RAN
Staff Officer - Airworthiness and Plans
COMAUSNAVAIRGRP

BELOW WESSEX 31B “BLACKED OUT”
WITH WATER BASED PAINT FOR LOW
VISIBILITY AT NIGHT
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BY CMDR S LOCKEY, RAN
FORMER 816 SQUADRON AEO

Unwanted Passengers -
When Tools Go Flying

At approximately 1515 on 01 July 2004, Seahawk 875 was recalled
from a Flight Deck Trainer serial to be searched for a tool that was
reported to missing from tool control.

On inspection of the Number 2
engine bay, a flat blade
screwdriver was found. The tool
had clocked up 4.3 AFHRs of
flight including over water and
confined area utility training.
With all the procedures we have
to prevent tools becoming
unwanted passengers in our
aircraft, how did this occur?

Over my years as a manager of
aircraft maintenance activities,

| have heard many times of the
‘Swiss Cheese Model’ which
describes the systemic
breakdowns that can lead to an
aircraft incident or accident. The
model is used in human factors
training throughout ADF Aviation.

Once the fire detector was
replaced and confirmed
serviceable, maintainer 1
returned his six tools...

ABOVE A FORMATION OF TWO SEAHAWKS RETURN TO NAS NOWRA.
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While | have seen many “human
factors” incidents over the last
decade, the incident above is
probably the best example of
Professor James Reason’s ‘Swiss
Cheese Model’ that | have
witnessed. So what holes in the
cheese lined up on the first day of
the new financial year?

It started with the No 1 engine
lower fire detector on Seahawk
875 being found unserviceable
during the Before Flight Inspection
(BFI). The maintainer conducting
the BFI, maintainer 1, drew six
tools to carry out the maintenance.
Shortly after the work commenced,
the trade supervisor, maintainer 2,
drew an additional flat blade screw
driver to assist maintainer 1 in
completing the maintenance task.
Although it did not become
apparent until after the incident,
the screwdriver was tagged against
Seahawk 874 (hole #1).
Additionally, maintainer 2 was
positioned on the tool control tally
board in the opposite watch to that
in which he was working (hole #2).

Once the fire detector was
replaced and confirmed
serviceable, maintainer 1 returned
his six tools. Although maintainer 2
did not explicitly direct it, he
assumed that all tools used,
including the flat blade screwdriver,
had been returned by maintainer 1
(hole #3).

Maintainer 2 carried out the QA
inspection in accordance with the
maintenance publication but failed
to notice the screwdriver in the
engine bay (hole #4).

During the day of the incident, the
normal line watch Maintenance
Manager (MM) was absent on
leave.



A stand-in MM was drawn from
the Squadron Flight Support Cell
for the two days of leave, and 01
July was his first day as a watch
MM for many months. Although
he was appropriately qualified,
authorised and very experienced,
his most recent work location had
not been performing flight line
duties and he was still “ramping
up” to managing six aircraft and
20 maintainers (hole #5).

Although aware of the
maintenance that had been
conducted on 875 to replace the
fire detector, the MM did not
detail anyone off to conduct a
Partial Before Flight inspection
(PBF) of the no 1 engine bay.

He incorrectly assumed that the
area 6 BFI had been completed
after the maintenance activity
(hole #6). Tool control was closed
on 875 and the aircraft released
for flight.

BELOW THE UNWANTED PASSENGER

Seahawk 874 was positioned on
the flight line as a spare for the
day’s sorties, however, tool control
was left open to enable the
completion of a number of
husbandry items. This contributed
to the screwdriver remaining
tagged against the incorrect
aircraft for a majority of the day
(hole #7).

The aircraft captain for the first
sortie of the day accepted the
aircraft at 1020 and proceeded
to carry out his pre-flight
inspection. He did not notice the
screwdriver in the engine bay
(hole #8) and launched for a two
hour Senso Utility Check.

A running turnaround (RTR) was
conducted at 1245 and the
aircraft launched for a two hour IF
training serial. A second RTR was
conducted at 1500 with the
aircraft launching for its final
serial for the day - a series of
deck landings (DLs) at the Flight
Deck Procedural Trainer.

The missing tool was reported to
the LS tool controller at
approximately 1445. A tool search
was initiated at approximately
1450. Although the tool was
identified as missing shortly after
watch handover at 1400, the tool
control Leading Seaman was
attending a “clear lower deck”
meeting for all maintenance
Leading Hands with the
Aeronautical Engineering Officer
(AEQ) during period 1400 - 1440.
He was informed of the missing
tool on returning to his workplace
and immediately notified the duty
Responsible Engineering Officer
(REO). For reasons unknown, the
AB Tool controller did not notify
the duty REO or any other
supervisor of the missing tool
immediately as required in the
Maintenance Regulations and unit
SOPs.

This resulted in the tool remaining
airborne for a longer period

(hole #9).

When the tool search failed to
locate the tool in any other
aircraft or work location, 875 was
recalled to the 816 Squadron
flight line at approximately 1515.
The flat blade screw driver was
found as soon as the No 1
engine cowling was opened
(positioned as shown in
photograph).

All defences that are put in place
to ensure tools are not left in
aircraft were breached in this
incident. Defences included
maintainer responsibilities for
control of tools drawn against
their name, conducting thorough
Quality Assurance (QA)
inspections, conducting PBF
inspections when appropriate,
and conducting thorough
pre-flight inspections. | counted
nine holes in the swiss cheese
that lined up in this incident and
maybe there are more than that.
Luckily the S-70B-2 is a very
error-tolerant aircraft when it
comes to tools being left in the
engine bay, but consider the
possible consequences had the
tool been left in the flight controls
bay, under the pilot’s seat in the
tail rotor controls, or on the main
rotor head. We were lucky this
time - maybe next time we won't
be. Let’s pay attention to detail at
all times when using tools on
aircraft.

Tool control procedures are set in
place to prevent such an incident
occurring. The tagging of the
screwdriver to the wrong aircraft
(Seahawk 874) was the catalyst for
the chain of events (Professor
James Reason’s “Swiss Cheese
Model”) that followed causing the
Squadron to carry out ‘lost tool’
procedures and the subsequent
recalling of an aircraft for a tool
search.
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Wheels Off to Training

As we proceed through another busy year, we have deployed many
personnel and aircraft in Naval Operations abroad. For 805 Squadron
it will also be a busy year with the transition of the SH-2G(A) Seasprite
to the Full Capability Helicopter and further flight-testing with AMAFTU,
including additional First of Class Flight Trials (FOCFT).

The first phase of Seasprite FOCFT
were achieved onboard HMAS
PARRAMATTA mid last year, with
the Super Seasprite SH-2G(A)
performing well in varying weather
and Sea states and most of all
enabled the development of Clear
Deck Operating Limits.

As a member of 805 Squadron on
PARRAMATTA it was not the first
time | had carried out FOCFT’s with
the Super Seasprite. My previous
experience was while | was
employed in the Royal New
Zealand Airforce operating
onboard HMNZS TE MANA where
the trip ended prematurely with a
heavy landing that resulted in the
main undercarriage collapsing and
the aircraft resting on the radome
but fortunately secured in the deck
lock. This caused category four
damage to the helicopter and
resulted in a Board of Inquiry into
the incident.

Provisional findings on one aspect
of the Board of Inquiry into the
Super Seasprite SH-2G(NZ) crash
suggested the flight deck team
placed themselves in danger by
proceeding onto the flight deck to
secure the aircraft.

As | was the first member onto the
flight deck just prior to rotor
disengagement it would seem
foolish to anyone watching the
flight deck footage why | would do
such a thing! That is of course
unless you were in that hangar
listening and watching the events
of that day unfold.

Prior to this disastrous landing, a
sortie was halted in the morning
due to an incident in which the
aircraft pitched forward on
landing. The sight was quite
unnerving as the Super Seasprite
pitched forward after the tail
landing gear appeared to bounce
the helicopter tail upwards.

This resulted in an immediate
shutdown and an inspection to
investigate possible flight controls
restrictions and damage, neither
of which was discovered.

The first flight in the afternoon
started without incident and was
conducted in the same flight
set-up as the morning to
determine what may have
contributed to the aircraft
pitching forward on landing.

After a couple of uneventful
landings the flight deck team was
prepared and went to emergency
stations for the possibility of any
incident. What happened next still
plagues my mind as to how
quickly things can go wrong.

The hangar door was closed but
not secured as the lead and
trainee Flight Deck Officers
(similar to RAN Helicopter Control
Officers) had their intercom leads
passing through it. The Flight
Deck Captain (similar to the RAN
Flight Deck Marshaller) was
behind the door possibly securing
it from contacting the leads. The
Flight Senior Maintenance Sailor
was stationed by the Flight Deck
Fire Monitors switches in the
event of a fire. The rest of the
flight deck team, including
myself, was in compartment 1JCO
at the forward part of the hangar.

During the aircraft's approach
and landing, the whine of the
engines could be heard pitching
up and down as pilot raised and
lowered the aircraft to match the
pitching deck. Suddenly there
was a thud and sudden drop in
engine whine. The aircraft was
down - and harder than the flight
deck team really new!

The Flight Deck Captain yelled,
“crash on deck” over the still
slight whine of the engines.

“Of course it was”, we thought to
ourselves. We were anticipating a
Damage Control (DC) exercise
because it had been the topic of
conversation over lunch, and it
was not a very well kept secret.
Then as we all peered from the
front of the hangar we saw his
expression as he emphasised;
“it's a real crash on deck!”

Panic would seem a likely human
response, but | seemed to be on
autopilot. Hearing the words
“come and get your chains” and
seeing the door open to the flight
deck, | assumed we were
securing the helicopter.

So | grabbed the chains and
proceeded out the hangar door.

| glanced momentarily to the right
side of the aircraft when exiting
the hangar and noticed the Right
Hand Main Landing Gear (MLG)
wheel dislodged and lying forward
of the MLG strut. Hydraulic fluid
was spurting from the broken
stub of the MLG like some
wounded animal. This distraction
may have caused me not to
notice the Flight Deck Officer
against the main hangar door
slightly behind me.



Assuming that the previous
comment regarding chains was
an order, | proceeded under the
rotor disc towards the Left Hand
MLG which was wrenched through
90 degrees and then noticed a
sudden drop in engine RPM.
“SH_T" was the word | think |
said, as | thought to myself, “this
is a bad place to be!”

There was nowhere to go except
stay where | was. The rotors
stopped quickly (the most
sudden stop | had ever seen) and
still the engines were whining. It
took some time for the noise to
stop, long enough to secure what
| could of the Left Hand MLG. The
Crew egressed the aircraft and we
then secured the remainder of
the helicopter with numerous
chains to prevent it moving on
the flight deck. After the accident
| assisted in fire prevention and
checked the aircraft fuel system
for leaks, there were none. | then
had some time to think what had
transpired that afternoon.

Having not carried out detailed
crash on deck procedures before
this event, the flight deck team’s
uncertainty caused errors that
would to others seem avoidable.
The crash on deck exercises that
were held were for the benefit of
the medics and Standing Sea
Fire Party (SSFP) personnel in the
treatment of casualties and
damage control. The details on
procedures for the flight deck
team were broken and sparse,
and relied on other members’
previous experience and training
to fill some of the gaps.

Procedures and training are the
key elements in the response of
personnel to any given event.

The performance of personnel is
a direct reflection of these
elements and is limited to the
degree of experience gained.

An incident can easily become an
accident if procedures are not
followed.

Moving forward to today,
immediately prior to PARRAMATTA
sailing for the First of Class Flight
Trials, a ship’s shakedown
(preparatory training) was
performed in Jervis Bay with the
assistance of 816 Squadron
Aircrew and a Seahawk
helicopter. The purpose of this
training was to enable the flight
deck team to perfect their
procedures in the event of a
crash on deck or ditching of the
helicopter. This training was in
addition to standard combat
survivability (CS) training with
regards to helicopter firefighting
and crew rescue. The week was a
success with a number of training
and CS exercises completed to
enable the flight deck team and
the Ships Company to work
together effectively.

In hindsight, | wish | hadn’t
ventured onto a pitching, rolling
deck off the coast of New
Zealand in February 2002.

But due to circumstance, | had
participated in a dangerous
incident that has hopefully
displayed to people not just in
the New Zealand Defence Force
but in the Force which | serve
now, that procedures and training
are our saviour in unforeseen and
unwanted events.

PO Blank's article reinforces how
dangerous a flight deck can be and
that risk is always present. Whilst
a FOCFT is inherently more risky
than normal operations because
limits are intentionally approached,
landing accidents during normal
operations can and do occur.

In this case because the
undercarriage had collapsed the
Seasprite’s rotor disk was now
several feet lower than normal and
posed a significant hazard to the
personnel who in their haste
rushed under the disk to secure the
aircraft. There have been several
well publicised incidents in foreign
Navys recently where flight deck
personnel have been kKilled or
severely injured entering under the

rotor disk when it is lower than
normal due to AFCS related
problems etc or during shutdown
where the blades have sailed.

But most importantly, PO Blank’s
article highlights how important
workups and well planned training
activities are to continued safe
operations at sea. That next flight
deck emergency might be for real
and we need to be able to fall back
on well learnt procedures and
training to operate effectively
during a dangerous and confusing
moment.

LCDR I. T. Parrott, RAN
Executive Officer
805 SQUADRON

ABOVE AN SH-2G FROM 805 SQUADRON “IN THE WEEDS".
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Hard Hats of the Air

Decades of accident investigations and research have shown that
wearing helmets in aircraft can save a significant number of lives.
Although we in the military are used to wearing flight helmets, only a
few pilots in the helicopter industry wear them. But what is the story

behind the helmet?

Protection

Since World War One, helmets
have been worn in flight for a
variety of reasons. Leather
helmets were used to keep the
head warm and protected during
a bailout. The hard-shell units
were developed to provide blast
protection for the ejecting pilots
of the jet age. Today, helmets give
blast and impact protection,
noise attenuation,
communications facilitation and
mounts for night vision devices
and displays.

Road safety authorities
recognised the value of helmets
years ago, many mandating their
use on motor cycles and
pushbikes. Yet despite research
that has graphically illustrated the
benefits of wearing helmets in
slow speed aircraft such as
helicopters and agricultural
airplanes, aviation regulators
have been reluctant to mandate
their use.

During the take-off, the
aircraft collided with the top
of a tree, rolled hard to the
right and cart wheeled into
a wheat crop. “lI came to my
senses in the wreckage,
found most of me still
functioning, and climbed

out,....

Less than 5% of commercial
pilots wear helmets and the
figure drops even further in the
leisure sector of the market.
Those that do wear helmets are
mostly SAR, police air support
pilots, and other similar ‘quasi’
military organisations. In another
study, it was found that only 13%
of civilian EMS (Emergency
Medical Service) operators used
helmets. Reasons given by
operators included ‘bad public
relations’, high costs and
concerns about the helmets’
effectiveness.

Survivable accidents

In the late 50’s, the US Army
adopted the US Navy’s APH5
helmet but users described the
helmet as being too hot, heavy
and tight. Later, the Army
determined that the APH5 did not
sufficiently attenuate noise
especially in the low frequency
area of 75-2000Hz and so
adopted the Navy’s SPH-3 which
was redesignated the SPH-4.
The SPH-4 limited head
deceleration to 300g, which was
below the 300-400¢g threshold
for concussive injury. Although the
SPH-4 was popular, wearers were
at risk of concussion or basilar
skull fracture due to the lack of
energy attenuation in the earcup
region, so the SPH-4B was
developed using a reduced
density and thicker polystyrene
liner.



Energy produced by a lateral blow
to the helmet, was dissipated by
having the helmet earcup fracture
during the blow. The SPH4B was
also lighter than the original
helmet. The SPH-5 is the civil
version of the SPH-4 but with a
different outer shell material.

The SPH-5 provides between
13dB attenuation at 125 Hz and
43dB at 4000Hz.

Helmet development began
seriously over 40 years ago when
researchers began examining the
results of ‘survivable’ accidents in
military aircraft, in particular
helicopters. Over the years, the
US Army Aeromedical Research
Laboratory issued many technical
papers on subjects associated
with the effectiveness of helmets.

BELOW FLYING HELMETS OF DAYS GONE BY

Ina 1961 study which examined
the APH-5 helmet, fatal head
injuries were found to be 2.4
times more common among
those not wearing helmets
compared to those who were.
The author of that report credited
the APH-5 helmet with saving
265 lives over the period the
study examined. In a 1991 study
that examined severe but
survivable accidents between
1972 and 1988, it was found
that the risk of fatal head injury
as the result of an accident was
a massive 6.3 times greater for
those not wearing a helmet.
Some research even suggested
that 97% of all US Army aircraft
accidents were theoretically
survivable.

Eh?

One of the main benefits of
wearing a helmet is hearing
protection. Sound waves travel
through the air, creating very small
changes in atmospheric pressure.
Sound pressure is perceived as
volume. ‘Pitch’ is the frequency of
the wave’s cycle and the faster the
cycle (or frequency) the higher the
pitch. The loudness or volume of
sound is measured in decibels
(dB). The dynamic range of human
hearing is between 0 and 120dB
and although ‘sound’ is generally a
good thing, ‘noise’ is not. It is
accepted that ‘sound’ becomes
‘noise’ when the ‘sound’ is
unwanted, bothersome, or painful.

The human eardrum is connected
by three small jointed bones in
the air-filled middle ear to the oval
window of the inner ear or
cochlea. The cochlea is a fluid-
filled spiral coil with over 10,000
hair cells rooted on its basilar
membrane.

These hairs move in response to
sound and the hairs’ movement is
converted into nerve impulses,
which are then transmitted by the
auditory nerve to the hearing
centre of the brain. The basilar
membrane is wider at its apex
than at its base and the cochlea
tapers towards its apex. The
delicate hair sensors on the
membrane vary in stiffness along
the cochlea’s length, and so the
hairs respond to different
frequencies transmitted down the
coil. What needs to be noted is
that the hair sensors are one of
the few cell types in the body
which do not regenerate and can
therefore be irreparably damaged
by loud noise.

The sound, or dB scale is not
straight-line but rather, it is
logarithmic. Ninety dB of sound is
ten times louder than 80dB and
100 times louder than 70dB.
When there are multiple sound
sources or multiple frequencies,
as is the case in a aircraft cockpit
or cabin where there are various
sources of significant noise, the
dB are weighted according to
various criteria to approximate
the auditory sensitivity of the
human ear. This measurement is
called the A-weighted sound level
(dBA), which is very similar to the
1936 defined ‘A’ curve.

Fly Navy
Fly Safe



Fly Navy
Fly Safe

It is best, where possible, to avoid
any unprotected exposure to
sound pressure levels above
100dB. Common sound levels
range from human breathing
(around 0-10dB), through the
average office ambient (50dB),
busy restaurant (80dB), lawn
mower (100dB) to a rock band
(110 to 120dB). Exceeding
120db will cause pain and when
general sound is over 65 to
70dB, ordinary speech
communication becomes difficult.
Hearing protection should be
used if there is exposure to levels
above 85dB, especially if
prolonged exposure is expected.
Not only will loud noise make it
difficult to communicate, it will
damage the sensitive hairs
mentioned before. Damage to
hearing from loud noise is
cumulative and irreversible.

ABOVE AESTHETIC VALUE DOES NOT
NECESSARILY EQUATE TO GOOD HELMET DESIGN!

Exposure to high noise levels is
also one of the main causes of
tinnitus which is a ringing, roaring
or other such sound inside the
ears. Some helicopters in use
today have sound levels
exceeding 93dBA. What the
available figures do not show are
the sound levels at various
frequencies.

The lower the noise a person is
subjected to, the lower the
potential for permanent hearing
damage and levels of fatigue;
issues that impact on both short
and long term health and safety.
It is generally accepted that a
human can be subjected to
85dBA for up to 8 hours a day
without detriment to health.
Basically, exposure times are
halved for each 3dBA increase so
at 91dBA, the ‘safe’ exposure
time is just 2 hours.

Many pilots and other crews
wearing just headsets while flying
are probably being exposed to
noise levels that exceed
occupational health guidelines or
limits. Although headsets provide
some hearing protection, their
effectiveness can vary and they
provide no head protection.
Usually the thicker the earcup the
better, and in general headsets
provide between 5 and 28dBA
attenuation depending on the
frequency.

Combining earplugs and passive
or active hearing headsets
improves the attenuation both
from the ambient noise but also
from the speech communication
due to the cumulative effect.




To overcome the attenuated
speech, however the volume of
the radio or intercom is often
increased which negates any
benefit the plug may provide; the
source of noise is just different.
In fact the wearing of a
combination can be worse than
just wearing the headset/helmet
because the increased radio and
intercom volume can be louder
and more damaging than the
already attenuated ambient
noise.

Not only is the level of sound a
consideration, its frequency is
also important. The frequency of
sound is measured in cycles per
second or ‘Hertz' (Hz). The
frequency range humans can
normally hear is from 125 to
4000Hz. Ambient noise levels
experienced in helicopters in
flight for example vary
significantly with the helicopter
and how the helicopter is
equipped as regards cabin or
cockpit sound attenuation
materials.

The levels that need most
attenuating are the lower ranges
and it is the lower frequencies
(125 to about 2000Hz) that are
the hardest to reduce. Low
frequency noise causes
permanent hearing loss more
quickly (although the effect is
loss of the ability to hear high
frequencies) and in helicopters, it
is also important to negate the
sonorous (sleep inducing) effect
of low frequency noise.

Impact

In October 2003, a pilot was
flying a helicopter spraying wheat.
During the take-off, the aircraft
collided with the top of a tree,
rolled hard to the right and cart
wheeled into a wheat crop.

“l came to my senses in the
wreckage, found most of me still
functioning, and climbed out,” the
pilot said. “Judging by the
damage to the shell of my Alpha
helmet there is only one reason |
am here and breathing. Without
the helmet on my head | have no
doubt | would be dead. | have
only a slightly tender area behind
my right ear. The corresponding
area of kevlar is however quite
crushed. The final toll was a
broken nose, a gash under my
left eye and a totally destroyed
aircraft”

In the United States, head
injuries are the primary cause of
death in motorcycle (3,500
deaths per year) and bicycle
crashes (900 deaths per year).
Nearly half the rollerblading
deaths are a result of head
injuries and head injuries account
for some 50,000 deaths in the
US each year and about the
same number of head injury
victims are left with disabilities.

Helmets for fixed wing crew are
generally designed to protect
them during escape, unlike
helicopter crew or agricultural
aircraft pilots who must generally
‘ride out’ an entire crash
sequence. Consequently, the
head needs significant and
prolonged protection.
Deceleration is expressed in ‘g’
where 1g is equal to the force of
gravity on the surface of the
earth. The g-force of an impact is
the result of the initial velocity
and available stopping distance.

Bone break strength of the head
to a focussed impact ranges from
30¢g at the nose to 100 to 200g
for one square inch of frontal
bone. The head should tolerate
300 to 400g in a more diffuse
impact. Early helmet designs
aimed to protect the head from a
penetrating impact and reduce
overall head forces to around
300g. The inner foam layer and
earcup design of a helmet will
often dictate the global force
attenuating capability of a
helmet.

Over the years, aircraft and in
particular helicopter
manufacturers, have reduced the
number of controls that protrude
into the cockpit and have
improved seats and seat
restraints in an effort to lessen
the chances of head impact and
improve survivability during an
accident. Helmets are designed
to provide the wearer’s head
deceleration and impact
protection.

Helmets are built to various
standards around the world.

The Gentex HGU-56/P, for
example, is built to a standard
that requires the helmet to
withstand single impacts of 4.8
metres/sec at the crown and 6.0
metres/sec at the headband.
Headform deceleration is limited
to 175g at the crown and 1508
at the earcup. It meets an impact
protection standard of a 5kg
(11lbs) weight dropped from
1.52m (nearly 60 inches).
Alpha aircrew helmets offer
impact protection of below 300g
deceleration for a 122 Joule
(90ft/Ib) impact energy and will
stop the penetration of a 1.8kg
(41bs) Chisel Point Striker
dropped from 1m (39 inches).

Helmet Procurement

Okay, so wearing a helmet is a
good idea, but which one?
According to research, the ideal
helmet weight should be less
than 2kgs. A heavy or unbalanced
helmet can cause fatigue or pain
and the helmet should be free of
extraneous or unnecessary
projections to avoid entanglement
in cockpit controls, especially in
an emergency. As mentioned
before, apart from distributing
and absorbing impact forces, a
helicopter helmet should
attenuate noise to protect hearing
and facilitate better
communication.

When choosing a helmet design,
it is necessary to examine the
specifications and the standards
different helmets meet, and
decide which standard is more
appropriate. There is no one
standard that dictates whether a
helmet is safe for a particular
purpose although the US Army
established arguably probably the
more stringent set of
specifications to date (Product
Specification FNS PD 96-18).
Some makes of helmets have
failed this standard in both sound
attenuation and impact
resistance but then they have
passed other tests and met other
standards so it is difficult to
make direct comparisons.

The Alpha Helmet was developed
by Helmets Ltd (now Helmet
Integrated Systems). The
company’s current civilian offering
is the Alpha Eagle. This light
helmet can be equipped with
visors and options including
Active Noise Reduction (ANR)
and the Communications Ear
Plug (CEP).
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Noise attenuation is subjective
and dependant upon individual
helmet fit and noise source
direction, however the mean
attenuation for the Alpha ranges
from 12.4dBA at 125Hz, through
23.4dBA at 500Hz and 50.8dBA
at 4000 Hz.

MSA Gallet also produce
helicopter flight helmets, the

LH 050/150/250 series.
Renowned for their lightweight,
Gallet helmets are tested to a
variety of standards but the
company declined to provide
technical or test data for this
article as it regards such
information as ‘Commercial In
Confidence’. The Gallet helmet
can be equipped with ANR.

The company also believes that
because of the varying
requirements, it is impossible to
directly compare helmets without
assessing the complete test data.
As a result, noise or impact
information cannot be provided
here. He says that the
manufacturers primarily design
their helmets to meet the needs
of their individual military forces
who are, after all, their biggest
customers.

He also strongly recommends
against the refurbishing of
helmets. “Unfortunately, it is
possible to refurbish and repair
an aviation helmet to such a
condition that the user would not
be aware of a potentially lethal
defect in the helmet, until an
accident occurred and the helmet
failed. It is for this reason that we
will not purchase or resell second
hand helmets. The liability and
duty of care responsibilities make
it uneconomical and
unconscionable.

Gentex's HGU-56/P is lightweight,
meets the US Army’s latest
requirements and boasts good
noise attenuation particularly at
the low frequencies; a 17dB
reduction at 125Hz, through
20dB at 500Hz and 37db at
4000Hz. This helmet can also be
equipped with visors, ANR and
CEP.

Jerry Johnson at Gentex flew
helicopters for many years and
said that he saw how many
people received head injuries
that should not have happened
had they been wearing a good
helmet. He has been actively
involved in the development and
fielding the HGU-56/P helmet
since 1978. He says that each
aircraft has different requirements
when it comes to selecting a
helmet. “Some aircraft are very
loud, so | would look for a helmet
that would reduce the noise
levels as much as possible and
some are more subject to
multiple impacts”

Johnson says that helicopters
seem to hit moving forward or if
they hit hard then they tend to
roll over. He says that the helmet
should provide multiple impact
protection and remains secured
during the accident sequence.
When it comes to noise, Johnson
says that many slower moving
aircraft have more noise and the
noise is different from the higher
speed aircraft. “Therefore,” he
said, “you need a helmet that
provides the pilot with a
capability to hear the radios, and
be able to understand what is
said while providing the best
noise protection possible.

It depends on the mission and
the aircraft so crewmembers
might even need several helmets.”

Fitting

Fitting helmets is an art.

In the military, we have the luxury
of safety equipment personnel to
fit our gear!

The first thing to decide is the
required size and according to
Johnson, that is sometimes the
hardest part of fitting. The
HGU-56/P comes in six sizes.
“Some helmets only come in a few
sizes and you have to use what
you can get on your head. Other
helmets come in lots of sizes and
you need then to know which one
is really shaped like your head and
will properly fit”

Vincent noted that the Alpha
comes in up to five shell sizes to
take account of not just head size
but different anthropometric forms.
“The heads of Caucasians,” he
said, “are typically longer and
narrower than the head of Asians
and Afro-Caribbeans who tend to
be more round.” So, in addition to
Small, Medium and Large, the
Alphas come in Medium Long and
Medium Broad.

Gallet effectively has six sizes
within two shells although the
company says other sizes can be
made available on request.

The ear cups must fit over the ears
and be compressed to block out
the outside noise as much as
possible and yet be comfortable
enough that the crewmember can
wear the helmet continuously.

The helmet must not be able to
rotate forward or to the side and
must be secured by a chin strap
tight enough that the helmet
cannot come off, without loosening
the chin strap. Most complaints
about a helmet’s comfort are as a
result of poor fitting.



Other noise reducers

Active Noise Reduction (ANR) is
offered as an option by most
helmet manufacturers. ANR acts
through three fundamental
subsystems; a microphone that
detects the sound levels in the
dome cavity, electronics to
process that signal and relay it to
an anti-noise speaker which is
also known as the ANR drive, and
the anti-noise speaker which
adds sound into the dome cavity
to combine with the existing
ambient noise to reduce the
overall noise level. It's the
summing of those signals that
provides the active cancellation.

ABOVE MODERN HELMETS, LIKE THIS MiDASH
FROM ELBIT SYSTEMS, CAN PROVIDE FLIGHT
MISSION INFORMATION, BINOCULAR NIGHT
IMAGERY AND LINE-OF-SIGHT CUEING

There are two sides to ANR in
general. For example, when some
noises are cancelled, some
communication sounds are also
cancelled. Also there are only just
S0 many noises that can be
cancelled with one ANR unit.

ANR is not as effective with high
frequency noise as it is with low
frequency. The challenge is that
the profile of the cancelling signal
must fall within the curve of the
existing noise spectrum to achieve
effective cancellation. At low levels
of cancellation, an inverted signal
that fits within the existing noise
profile is relatively simple to
achieve however the more the unit
tries to cancel, it runs the risk of
being less effective.

For example, if the cancelling
signal is either over-amplified or
distorted, the new signal may
partially fall outside of the built-in
noise profile, and add to the
noise rather than cancel it.
Additionally, feedback in the form
of squealing may occur unless
the phase and gain of the control
loop is carefully managed.

ANR may reduce low frequency
noise by about 15dBA but its
effect may be negligible at higher
frequencies.

Another available noise reducer is
the CEP, or the communications
earplug. Developed by the U.S.
Army the CEP uses the significant
hearing protection of an
expanding foam earplug while
passing to the ear required
communications through a
miniature transducer. Results
showed reductions of more than
30dBA for the low frequency
noises prevalent in helicopters.

Better

The off-the-shelf cost of a basic
helmet and visor kit in Australia is
anything between one and two
thousand dollars. ANR and other
accessories add to the price but
in the end, operators, pilots and
crew need to be cognisant of
their ongoing health as well as
their safety in an accident.

Helmet manufacturers keep
working to produce better
products and many, including
some investigation authorities
would like to see the future
regulation requiring the wearing
of helmets.

Technology will make helmets
lighter, stronger, more durable,
more comfortable as new
materials are being discovered
almost daily. Better electronics,
better visors, different types of
comfort foam and hybrid fabrics
are going to make the helmet
safer and more functional.

Helmets will also likely become
more an integral part of the
aircraft. For example, the
projection of low light images
will be built into helmets for
projection on visors.

Navy aircrew currently use the
Alpha 200 helmet which does not
provide adequate passive aural
protection. Mini Communication
Ear Plugs (CEP) were introduced as
an interim measure to address
Occupational Health and Safety
(OH&S) responsibilities. CEP is not
considered a long-term fix. Minor
project NMP 1755, Active Noise
Reduction for Aircrew, is still
progressing and will be considered
at the upcoming Naval Order of
Procurement (NOOP) review which
prioritises Navy Minor Projects for
endorsement by Deputy Chief of
Navy (DCN). If endorsed, funds will
be available to formulate a
Statement of Work for a new
helmet but it would still be some
12 months before being issued to
Navy aircrew.

Special Flying Instruction 07/03 is
still current for passengers flying in
the S-70B-2. This states that
passengers must wear earplugs in
addition to the quickfit Alpha
helmets.

LCDR T Smillie, RAN
RAN Staff Officer - Policy
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Caption Competition

The Best Original Entry Wins a Gift Pack!

Think of a caption for the photo below and send it to FASC.
Competition closes 29 June 2005.

The best caption will be published in TOUCHDOWN 2 of 2005.
Send all entries to:

The Editor - TOUCHDOWN

Email navyairsafety@defence.gov.au

Tel 02 4424 1236
Fax 02 4424 1604

To enter other unusual aviation photos or cartoons into the caption competition,
please forward your email entry to the Magazine Co-Ordinator at:

navyairsafety@defence.gov.au

This edition’s Caption Competition Photograph comes from the CANAG Image Library.









