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HOT Tables

By Mr. Ken Walper, Directorate of Technical Airworthiness and Engineering Support, Ottawa

You’re tasked to launch on a
search and rescue mission but
it’s cold and snowing outside, plus
the visibility is low because it’s
windy. Sound familiar?

De- and anti-icing is probably
(should be!) coming to mind as a
likely requirement before takeoff.

Removing frozen contaminants from
an aircraft’s critical surfaces can be
an onerous task, which can make
getting an aircraft to the runway

for takeoff during ground icing

conditions a serious safety challenge.

Perhaps the most time-efficient

way in which to remove frozen
contaminants is with heated aircraft
deicing fluids (ADFs). Protecting

an aircraft’s critical surfaces from
persistent precipitation, such as
snow, can then be accomplished
using aircraft anti-icing fluid (AAF),
which will usually be applied at
ambient temperature.

But there is more to the use of de-
and anti-icing fluids than meets the
eye.

What is HOT?

Transport Canada defines holdover

time (HOT) as follows:

Holdover time is the estimated
time that an application of
anti-icing fluid is effective in
preventing frost, ice, slush or
snow from adhering to treated
surfaces. Holdover time is
calculated as the
beginning with the

final application of the
anti-icing fluid, and as
expiring when the fluid
is no longer effective, as
measured in endurance
time tests and published |
in the “Holdover Time
Guidelines”.
—TP14052 Guidelines
for Aircraft Ground
Icing Operations,
Glossary'

ADF fluid is designed primarily for
the removal of frozen contaminants
from an aircraft’s critical surfaces
in preparation for flight. But it has
an extremely limited capability

to protect the aircraft surfaces,

1 www.tc.g’c.ca/CivilAviation/
publications/tp14052/Chapter18.htm

especially during active precipitation
such as snow. AAFs, on the other
hand, are specifically designed to
protect the aircraft’s critical surfaces
from continuing frozen precipitation
and have a significant protection
time, which is what the Holdover
Time (HOT) Guidelines describes.

How HOT is determined?

The ability of a particular fluid
to prevent frost, ice, slush or
snow from adhering to treated
surfaces needs to be established
by test. Every fluid must undergo
testing, without exception. Tests
are conducted in a controlled
environment in accordance with
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an accepted procedure to establish
their specific HOT values. The tests
simulate out of doors conditions

on real wings, and the results are
collected, processed, and evaluated.
HOT values are established in
consideration of each precipitation
type, the precipitation rate, the fluid
dilution, and the temperature. Once
the HOT values are established,
they are placed in a HOT table for
ease of reference and published

by both Transport Canada and the
United States’ Federal Aviation
Administration (FAA). Transport
Canada has published the Winter
2007/2008 HOT Guidelines online
at http://206.222.76.45/tables/
Publications HOT english
20070724.pdf.

It is interesting to note that all of

the HOT testing of SAE qualified
fluids for the international aviation
community is currently conducted in
Canada.

HOT limitations

The use of HOT tables for aircraft
ground icing operations requires that
certain limitations be observed.

The principle limitations are as
follows: ——

1. Precipitation type
a. HOT tables are applicable

only to those precipitation
types depicted in the table.

JCDS. |

grains; and moderate or
greater freezing rain.
2. Precipitation rate

a. The testing of the fluids is
only conducted up to the
equivalent of a moderate
snowfall rate. It is based
upon an equivalent liquid
water content value, which
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snow; ice pellets; Sriow- i i ——

in turn equates to a specific
precipitation rate.

3. Temperature

a. Each fluid is tested down
to a temperature that is
considered the minimum,
either because the fluid
freeze point is reached or
the viscosity of the fluid
starts to unacceptably effect
the aerodynamics of the
aircraft during takeoff.

4. Fluid dilution

a. Undiluted glycol and plain
water each freeze at or
near 0°C. A mixture of
glycol and water results in a
mixture that doesn’t freeze
until much colder, e.g. as
low as -40°C or colder.
The concentration of the
mixture also affects the fluid
viscosity.

b. The fluid concentration
— the ratio of water
to glycol — can vary
considerably and determines
the performance of the
fluid. There is a lowest
operational use temperature
(LOUT) associated with

_each specific fluid and

fluid concentration. The
fluid manufacturer must
be consulted for this
information.

5. Approved fluid

properties of fluids are
tested in accordance with an
SAE specification, including
aerodynamic tests. If the
fluid meets the specification
then the fluid is approved.

b. Ifafluid has not been
evaluated and approved
in accordance with the
SAE specification, then
the published HOT tables

cannot be used with that
fluid.

c. The fluid approval must
be current. This can be
determined by reference
to the published Transport
Canada or FAA list of
approved fluids (included in
the HOT Guidelines).

6. OEM approval

a. The civil authorities
typically require that an
approved fluid also be
sanctioned by the aircraft
original equipment
manufacturer (OEM), e.g.
Boeing, Airbus, Cessna,
Lockheed, Bombardier, etc.

b. This final step assures

the regulators that a fluid
works acceptably on the
OEM’s equipment. This
is a particularly important
step from an aerodynamic
perspective.

Training

It may not be immediately evident

to the reader that the effectiveness

of the fluid and the value of the

HOT tables in operational use

are highly dependent upon the

training of the individuals doing

the anti-icing and deicing function,

including training on usin

proper technique with the corfiec

equipment. The job must be done

right or the HOT values could be

Typical operational issues when

using HOT tables

Ground icing conditions are highly
variable, and the pilot will therefore
need to be continuously vigilant
during ground icing conditions so
that a safe takeoff is assured. Be
watchful for the following:

* Blowing snow can result in
snow deposits on aircraft


http://206.222.76.45/tables/Publications_HOT_english_20070724.pdf
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surfaces.

Jet/prop blast from other aircraft

can result in frozen deposits
on aircraft surfaces. This is
particularly evident during
taxiing.

The HOT clock starts when
the final application of fluid
commences.

The pilot needs to establish the
precipitation rate using the best
information available.

Given the variability of ground
icing conditions, the pilot will
need to continuously monitor
the applied fluid for failure,
including within the published
HOT.

Ensure that the current HOT
table in use is applicable to

the fluid being applied to the
aircraft, and that the fluid is
currently approved.

Pilots have difficulty identifying
fluid failure: proper training is
required. A web-based training
video is available on the NASA
website: http://aircrafticing.grc.
nasa.gov. ¢

Jl3j0g Ueqoy [ei0diod) Ja)Sey :0joyd

Following in the footsteps of the fashion industry, we're
bringing a former style of Flight Comment back to life to
spice up the usual three issues per year. | present On
Target, a themed magazine that will allow us to explore
single issues to a greater depth than one article in Flight
Comment permits. This is a reprise of a short series of
Focus On... issues of the magazine that were published
only twice (1999 — Discipline, and 2001 — Fatigue). Look for
the first issue in 2008.

| would also like to introduce our next editor of Flight
Comment, Captain Stéphane “Pacman” Paquet. His flying
background includes the CF188 Hornet as well as the
CC144 Challenger, and he has just completed a four-year
tour as a DFS aircraft accident investigator. As such, he
comes excellently prepared to promote flight safety with
enthusiasm in 2008. Pacman’s contact info is included
under the submissions column on page three.

By this point in the winter flying season, | hope you've
long-since relocated your long underwear and toque, been
keeping your cold weather brief in mind, and just read the
next icing article to better equip you for the snowy days
ahead. o

Fly safe!

Correction: Flight Comment Issue 2 2007, page 11 photo

The article is about an engine wash, but the photo is actually of the
Aurora being rinsed after operations in a hot, dusty environment. It
has been brought to my attention that the stance of the member on
top of the engine is extremely discouraged (i.e. not allowed) where
there is no harness system: the top of the engine may be wet and
slippery, and the lack of a harness would make a fall a long and
painful one.
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EPILOGUE

TYPE: Hornet CF188745

LOCATION: Bagotville, Quebec

DATE: 16 August 2005

uring a basic fighter manoeuvres (BFM)

training mission conducted in the Saguenay
training area northeast of 3 Wing Bagotville,
the wingman'’s aircraft of a two-plane formation
departed controlled flight and entered a spin. The
attempt to recover from the spin was unsuccessful
and the pilot ejected. The pilot sustained minor
injuries during the parachute landing. The aircraft
sustained “A” category damage upon ground
impact. Post-impact fire consumed the majority of
the wreckage.

Shortly after takeoff, at about 18,000 feet above
sea level (ASL), the lead pilot initiated the
exercise with a simulated attack on the wingman.
While manoeuvring in response, the wingman
allowed the aircraft’s angle of attack (AoA) to
reach approximately 30 to 35 degrees. The pilot
attempted to reposition the aircraft towards lead

but the aircraft did not respond. A second attempt
was made with no response. The aircraft initially
yawed left then went into a right hand spin. The
aircraft descended in the spin for 28 seconds to
approximately 7,500 feet ASL at which point the
pilot ejected.

At the time of the occurrence, the aircraft was
operating with a 1000 Ib fuel imbalance and a

200 Ib aircraft store on the left wing. The resultant
lateral weight asymmetry limited the aircraft to a
maximum of 20° AoA. This limitation was exceeded
during the manoeuvre, which precipitated aircraft
departure and spin entry. Checklist corrective
actions were not fully completed to effect recovery.

Preventive measures that have been implemented
include training limitations, for CF188 aircraft with
lateral asymmetries, and publication amendments
to emphasize briefing items for training rules.
Outstanding recommended preventive measures
include enhancement of departure/spin recovery
training and accelerated completion of the

F18 flight control computer software upgrade
(version 10.7) to mitigate the risks associated with
CF188 flight characteristics. &
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EPILOGUE

TYPE: Griffon CH146468

LOCATION: Valcartier, Quebec

DATE: 08 February 2006

'wo CH146 Griffon helicopters were assigned to
support four Griffons from another squadron in an
Army exercise in the area of Quebec City.

Upon arrival in Valcartier at 0130Z, the aircraft
commander (AC) met with the aviation mission
commander (AMC) and the aviation liaison officer (ALO)
and was briefed on the night mission. The profile of the
mission was to be flown using advanced night vision
goggles (NVG) techniques.

After flying the insertion phase, there was a three-hour
stop over at Valcartier Heliport, during which the AMC and
the ALO briefed the extraction phase. Given the severe
snowball effect that crews had experienced during the
insertion, the AMC decided to complete the extraction
using a loose, non-tactical formation referred to as a
“daisy chain”. CH146468 was the third of six aircraft in the
formation.

During the start procedure (0625Z), the occurrence pilots
set the radio altimeter (RADALT) warning to zero feet to
avoid continuous audible warnings. As they were about
to take-off for the extraction, they received a last minute
change of pick-up zone (PZ) over the radio. The new PZ
had a road in the middle that crossed the field at a near
perpendicular angle, with three-foot snow embankments
on each side of the road.

Neither the AMC nor the ALO had briefed this entirely
new PZ to the crews. No actual PZ condition was
reported to the crews since there was no reconnaissance
completed by the AMC or ALO. No map reconnaissance
of the new PZ was completed by the occurrence crew.

During its landing, the lead aircraft created a massive
snowball, which drifted backward, thus reducing the
overall ground visibility in the area. Given the reduced
visibility, the second aircraft decided to overshoot. The
crew from the occurrence aircraft, third in the formation,
proceeded with the landing.

During the final phase of the approach, the flight engineer
(FE) provided no information on obstacles or height
above the ground. None of the crewmembers noticed

the road that was crossing the PZ. Immediately after

the FE called, “Snowball at the door,” the helicopter
touched down and the front of the aircraft hit the first
snow embankment. The aircraft then skidded across the
road and finally came to a stop against the other snow
embankment. Following a partial inspection of the aircraft
at the PZ, the crew noticed damage to the right-hand
chin bubble and searchlight sustained during the landing
sequence.

They advised the AMC that they were unserviceable and

would not continue with the extraction. The crew then
decided to fly the unserviceable aircraft back to Valcartier

Heliport without prior communication with maintenance
authority and the chain of command to seek advice or
authorization. The aircraft landed at 0725Z, where it
was shut down and recorded unserviceable. Inspection
revealed that the aircraft had sustained serious damage.

The investigation found that the occurrence crew was
qualified on the CH146. However, the AC was not current
for an instrument flight rules approach in the last 30
days, and the co-pilot was not current in snow operation.
Additionally, both pilots had medical employment
restrictions secondary to vision limitations, which at the
time restricted them from combat tactical flying. As a
result, the mission was improperly authorized, as the
authorizing officer was unaware of, and did not confirm,
the currency status of the crewmembers and the flight
was not scheduled for the purpose of regaining the
lapsed currencies. Furthermore, the authorizing officer
was unaware that the pilots had medical employment
restrictions.

This occurrence illustrates the risks involved in operating
at night in LZs/PZs when no prior reconnaissance of
terrain or conditions is done.

The investigation revealed four main contributing
factors to this accident. The first was environmental,
in that a perceptual error caused by the reduced
visibility and poor perception of contrast prevented
the crew from noticing the snow embankments along
the side of the road in the PZ. The second factor was
a generalized failure to adhere to orders, directives,
doctrines and standard procedures in favour of non-
standard procedures. The third factor was a suboptimal
communication of key information, from dispatch to
planning to execution of the mission. The last factor was
complacency related to the crew’s familiarity with the
training area.

Preventive measures focussed on authorization
procedures, and improving processes to track aircrew
qualification and currency, and to track/employ aircrew
who are assigned medical employment restrictions with
potential impact on flying operations. Other preventive
measures addressed procedures for reporting the
status of LZ/PZ, and cockpit/crew procedures related
to night tactical operations. Finally, recommendations
were made to
reinforce compliance
with the need to
seek appropriate
authorization prior
to flying a damaged
aircraft. &
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EPILOGUE

TYPE: Sperwer CU161009

LOCATION: Kandahar, Afghanistan
6 May 2006

DATE:

During the recovery phase of a mission in
support of Op ARCHER, the uninhabited air
vehicle’s (UAV) parachute failed to deploy. The
UAV descended freely, impacted the ground at
high speed and exploded. The UAV was consumed
by post-impact fire and sustained “A” category
damage. There were no injuries or collateral
damage.

The mission was conducted without incident until
the recovery phase. At initiation of recovery mode,

all Ground Control Station indications were normal
and a successful recovery was anticipated. The
pilot chute deployed; however, the main parachute
failed to deploy.

Due to the extensive post-impact fire, a conclusive
analysis of CU161009’s parachute deployment
failure was not possible. Through analysis of an
intact CU161 Sperwer, one probable deployment
failure scenario was identified: the pilot chute
lanyard might have been mis-routed around the
pilot chute bridle line during installation, or during
subsequent opening and closing of the parachute
bay door. Entanglement of these two lines could
prevent main chute deployment.

CU161 Sperwer maintenance procedures did not
incorporate an independent check to mitigate the
risk associated with lanyard/bridle entanglement
during main parachute deployment. Additionally, the
CU161 Sperwer Technical Guide did not provide
explicit written instructions to mitigate the risks
associated with incorrect installation of these lines.

Preventive measures taken include amendment
of the Technical Guide to provide explicit written
instructions pertaining to parachute installation.
Outstanding recommendations include
incorporation of an independent check into the
parachute installation procedure. The potential
hazard from carbon fibres being released during
the crash has also been addressed in emergency
response planning. <
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EPILOGUE

TYPE: Hornet CF188761

LOCATION: Yellowknife, NWT

DATE: 19 June 2004

he occurrence aircraft was number two of a
three plane formation transiting from Cold
Lake, Alberta, to Inuvik, Northwest Territories, via

an en-route refuelling stop at Yellowknife, NWT.
The landing runway was 7500 feet long and

was bare and wet, a rain shower having passed
over the airfield approximately 30 minutes prior.
The occurrence pilot performed a flared landing
touching down 5 knots (kts) fast, approximately
900 feet from the threshold of the runway.
Maximum braking was applied however, the pilot
felt that the braking action was insufficient and
believed that an undetected anti-skid failure had
occurred. Emergency brakes were selected, and
almost immediately the main wheels started to
skid and entered reverted rubber hydroplaning
resulting in reduced braking action and a loss of
directional control. The pilot ejected when the right
main wheel dug into the gravel and sustained a
serious injury during the parachute landing. Very
shortly after the ejection, the aircraft came to rest
upright having yawed through more than 270
degrees.

Damage to the aircraft included both an Aim-7 and
an Aim-9 missile mounted on the aircraft’s right
wing stations. The right aileron and trailing edge
flap were damaged from ground contact, and both
main tires and the right wheel spacer had to be
changed. Finally, ejection system components
were also damaged as was expected following
their activation and subsequent fall to the ground.

Although the aircraft sustained only “D” category

damage, this occurrence is classified as an
accident due to the serious injury sustained by the
pilot.

Overall, the escape system functioned normally.
Following his ejection as the aircraft departed
the runway, the pilot’s parachute landing injury
was found to be directly related to the current
parachute’s high descent rate.

The investigation revealed that the aircraft’s
braking system had also functioned normally, and
that the pilot’s initial perception of loss of braking
was due to a lack of proficiency for landing in less
than ideal conditions, as well as a misconception
about the normal functioning of the aircraft’s anti-
skid braking system.

Contributing factors for the accident also
included inadequate pre-mission planning and
insufficient aircraft-to-aircraft spacing given the
landing conditions, which precluded the pilot from
conducting an overshoot.

As a result of this accident, several preventive
measures were taken, including a decision to
purchase a new ejection seat, incorporation of
landing data on the standard mission briefing
card, pilot briefings and, although not directly
contributive to the accident, a plan to provide
enhanced aeromedical training to medical
respondents in remote locations.

Other preventive measures have been
recommended, including the procurement of a
flight data and cockpit voice recorder (FDR/CVR)
system for the Hornet fleet, further direction on

the use of the video tape recorder (VTR) system,
the acquisition of planning software for takeoff

and landing data, as well as additional training

and education for pilots in the fields of landing
technique and contaminated runway operations.
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EPILOGUE

TYPE: Sperwer CU161001
LOCATION: Kandahar, Afghanistan

DATE: 21 November 2006

he accident occurred during an uninhabited

air vehicle (UAV) mission in support of Op
ATHENA. Immediately following launch, the
UAV'’s airbags deployed, rendering it incapable
of sustained flight. The UAV impacted the ground
approximately 250 metres from the launcher and
sustained “B” category damage. There were no
injuries.
The launch followed a successful pre-flight
inspection in which all ground control station
(GCS) monitored performance parameters,
including the airbag system, indicated
normal. GCS tape replay indicated that
after launch the UAV’s high-pressure (HP)
air bottle had a rapid, uncommanded
decrease in pressure, followed by airbag
deployment.

Analysis focused on the airbag high-
pressure opening control system. The
system contains a small piston and spring
which act as a valve between the high-
pressure air bottle and the UAV’s three
airbags. Normal operation occurs when
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the opening of the UAV’s parachute acts to unseat
the piston that in turn permits airbag inflation.

The analysis determined that the spring, which
acts to seat the main piston, was out of design
tolerance. Launcher acceleration forces acted to
overcome proper seating of the piston precipitating
the uncommanded discharge. The investigation
also found a number of maintenance deficiencies
associated with the HP system which may have
contributed to the malfunction.

Limitations inherent with the opening control
system have prompted a redesign of the system
by the manufacturer. Fitment of the improved
system, to mitigate the risk associated with
uncommanded airbag deployment, is anticipated
in the near term.




EPILOGUE

TYPE: Tutor CT114064 & CT114173

LOCATION: Mossbank, Saskatchewan

DATE: 10 December 2004

he Snowbird solos (#8 opposing solo and #9
lead solo) were conducting training over the
abandoned Mossbank aerodrome, about 30 nautical
miles south of 15 Wing Moose Jaw. At the time of
the accident, the solos were performing a “co-loop”,
which consists of the two aircraft performing
opposing direction loops. As the two aircraft neared
the top of the loop, it became evident that there was
potential for a collision. Accordingly, one aircraft
maintained a predicted flight path (as briefed prior to
the mission) so that the other pilot could manoeuvre
his aircraft to make the miss. When it was evident
that a collision was still imminent, one pilot initiated
an evasive manoeuvre to the inside of the loop, his
briefed safe exit direction. Immediately following

this action, a collision occurred at the top of the loop
at about 3500 feet above ground level with the two
aircraft having a closing speed between 360 and
400 knots. Both aircraft were destroyed during the
collision.

The collision caused a fireball, which engulfed

both aircraft. The pilot of #8 was killed instantly in
the collision. The pilot of #9 was expelled from his
aircraft without initiating ejection. He pulled the “D”
ring for his parachute and manually released the
lap belt of his ejection seat. Shortly thereafter his
parachute blossomed. About five seconds later he
landed in an open field, having sustained minor
injuries. He was assisted by local citizens and taken
by civilian emergency medical services (EMS) to the
Moose Jaw Union Hospital.

The investigation found no mechanical problems
with either aircraft, and focused on the human
factors involved. Possible physiological, orientation
and perception cause factors were examined.

As well, an analysis of Snowbird training was
conducted. It was assessed that Snowbird #8’s

training to conduct the co-loop manoeuvre was
deficient, in that he did not have either the dual
training or experience to develop the appropriate
sight-picture for a 30-foot miss at the top of the
manoeuvre.

The preventive measures for this accident include
recommendations regarding squadron manning
levels and training, including adjustment to the
requirement for dual training. Changes regarding
how the co-loop manoeuvre is flown were proposed.
As well, a risk assessment of all the solo specialty
manoeuvres was recommended.
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EPILOGUE

TYPE: Hornet CF188931

LOCATION: Cold Lake, Alberta

DATE: 28 September 2006

he incident occurred at 1645 UTC on

28 September 2006 during landing on runway
22 at 4 Wing Cold Lake, Alberta. The incident
aircraft was returning single-ship from a two versus
one air combat training mission. The winds were
from 290 degrees at 15 gusting to 25 knots.

One second after landing, the aircraft was reported
to have lurched to the left followed by a loud “bang”
and then the landing gear unsafe/planing link audio
tone was heard. Subsequently, there was a loud
rattling accompanied by the aircraft shaking and the
left wing settling towards the runway as the left main
landing gear collapsed. The aircraft came to rest on
the runway centreline approximately 7000 feet from
initial touchdown. The crew performed a shut down
and evacuated the aircraft without further incident
and with no injuries.

The aircraft suffered “D” category damage to the left
main landing gear (MLG) assembly, the left MLG
doors, the left MLG rim and tire and the left external
fuel tank.

The investigation revealed that the approach
resulted in a hard landing with a final sink rate of
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approximately 1200 feet per minute and a landing
G between 2.4 and 3.0 with significant left drift
and the left wing low. This resulted in a very large
strain being imparted on the left landing gear. The
investigation also revealed that the left and right
MLG were out of rig in a number of key areas that
are known to contribute to MLG collapse and/or
planing mechanism failure.

Several preventive measures were taken, including
special inspections on all CF188 landing gear to
inspect and correct the tolerances, rigging and
general condition. The Canadian Forces Technical
Orders (CFTO’s) were amended to better address
landing gear maintenance. As well, pilots were
briefed on the occurrence and the enforcement of
training requirements was stressed.

Other preventive
measures were
recommended
including additional
revisions to

the CFTO’s,
maintenance
requirements and
other airworthiness
aspects of the
landing gear.
Additional training
for pilots was also
recommended,
aswellas a
revision of the
landing techniques
currently used on
the CF188 fleet.



EPILOGUE

TYPE: Hawk CT155202

LOCATION: Moose Jaw, Saskatchewan

DATE: 14 May 2004

he crew of two had completed a low level

navigation syllabus mission, and were utilizing
their remaining time conducting proficiency
flying in the traffic pattern at 15 Wing Moose
Jaw. The instructor pilot (IP) had just taken over
aircraft control, with the aircraft accelerating and
positioned near the departure end of Runway
29 Right. At about 70 feet above ground level
(AGL), 239 knots indicated airspeed (KIAS) with
the landing gear up and combat flaps selected,
a bird struck the left side of the aircraft. This was
immediately followed by several engine warnings
and very high engine temperature indications. The
IP initiated a climb to trade airspeed for altitude,
confirmed that the engine temperature remained
high, and told the student pilot (SP) to prepare to
abandon the aircraft. As the aircraft descended
through 3000 feet mean sea level (MSL), (about
1000 AGL) and after confirming the student was
ready, the IP initiated ejection. Both pilots survived
the ejection, but the IP was seriously injured and
the SP received minor injuries in the ejection. The
aircraft crashed in a farmer’s field about one mile
north of 15 Wing and was destroyed. Investigation
revealed a gull hit the angle of attack probe, then
entered the left hand engine intake and was
ingested by the engine, causing serious damage.

The investigation report addresses numerous
aviation life support equipment (ALSE) issues. This
occurrence was the first aircraft loss in Canada
involving the miniature detonation cord (MDC),
which was used to shatter the canopy. Preventive
measures aimed at reducing injuries from MDC
have been implemented. The automatically
activated personal locator beacon of the CT155
Hawk did not function adequately. Since this
accident, an improved version has been developed
and installed on the aircraft with an external
antenna that will fall clear of the survival pack

after its release, ensuring adequate distress signal
propagation.

The report recommends that a new or modified
life preserver be put into service which has better
puncture resistant properties. Changes to the
pilot’s harness system as well as the introduction
of an improved parachute are also recommended.

The preventive measures already taken, and
adoption of those further proposed preventive
measures, should mitigate the risks to the aircrew in
the event of a similar occurrence in the future. &
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FROM THE INVESTIGATOR

TYPE: Tutor CT114159

LOCATION: Malmstrom Air Force Base,

Montana

DATE: 18 May 2007

n Friday, 18 May 2007, the Snowbirds

had completed a transit from Moose Jaw,
Saskatchewan to Great Falls, Montana. An
afternoon practice was planned in preparation for
flying displays on Saturday and Sunday at the
Malmstrom Air Force Base open house, located
eight miles away from Great Falls International
Airport. One of the manoeuvres to be flown was
an inverted photo pass in which the Snowbird (SB)
lead flies across the show line upright with SB 2
flying inverted on his left wing, SB 3 flying inverted
on his right wing, and SB 4 flying inverted above
and behind SB Lead.

At approximately 22 minutes into the show, as
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SB 2 was rolling inverted for the inverted photo
pass, the aircraft was seen to dip low, waver,

and then depart the formation. Still inverted, the
aircraft climbed, then subsequently rolled upright.
Upon reaching a nearly wings level attitude, at
approximately 750 feet above ground level, the
aircraft nosed over. The aircraft impacted the
ground approximately 45 degrees nose down. The
pilot did not eject and was killed on impact.

Initial analysis has determined that the pilot’s lap
belt became unfastened when SB 2 rolled inverted,
causing the pilot to fall out of his seat and lose
control of the aircraft.

The investigation is focussing on how the lap
belt became unfastened. Preventive measures
taken to date include modifications to the pilot
restraint system, as well as enhanced training for
aircrew and passengers. New procedures as well
as changes to the Aircraft Operating Instructions
(AOls) have been implemented to reduce the
likelihood of a recurrence. &




FROM THE INVESTIGATOR

TYPE: Hornet CF188720

LOCATION: Bagotville, Quebec

DATE: 16 May 2007

formation of two CF188s was carrying out
some pre-briefed air-to-ground training in
the Bagotville training area during a return flight
from 14 Wing Greenwood after participating in a
monthly armament training session for technicians.

After 20 minutes of air-to-ground training the
wingman in aircraft CF188720 advised the lead
that he was experiencing an “engine left” warning.
This indication was followed by an engine fire

as confirmed by the lead. The wingman secured
the left engine in accordance with the checklist.
Damage sustained by the aircraft caused flight
control problems and led to operation in mech
mode.

The routing from CYA 661 to 3 Wing Bagotville was
executed so that the formation would not over-fly
populated areas due to the extensive damage

and the possibility of an ejection. During the return

to base, the wingman fought with the controls to
maintain level flight and had to use afterburner
occasionally to maintain altitude. The aircraft
landed at 3 Wing on Runway 11 via a straight in
cable engagement. The pilot secured the right
engine, opened the canopy, and exited the aircraft
using the emergency egress procedure.

Investigation revealed that the left-hand engine had
suffered a catastrophic failure of the low-pressure
turbine disk. The engine was found to be separated
into two sections. Only a small portion of the low-
pressure turbine (LPT) disk was recovered.

The inspection of the engine also revealed that the
actuating ring attachment plate for the inlet guide
vanes was missing 2 bolts and nuts at the 9 o’clock
position with 4 inlet guide vane arms not connected
to the actuating split ring. As a result of this finding,
the F404 engine technical authority immediately
directed field units’ engine bays to conduct a
sampling inspection to confirm the presence of

all attachment hardware for the high-pressure
compressor (HPC) variable guide vanes actuating
split rings. All HPC modules were found with the
appropriate hardware.

The focus of the ongoing investigation is to conduct
detailed laboratory analysis of the engine and

its components to determine the cause of the
catastrophic failure. Also, ground searches are
underway to locate the missing fragments of the
LPT disk. &
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essionalism

For commendable performance in flight safety

PI’Of For .

CORPORAL DOUG STEPHENSON

After a heavy rainstorm

a flight engineer was
carrying out his walk-
around on Canadian
patrol Aurora aircraft
CP140118, when he

' noticed water on the work
table in the aft part of the
galley.

Corporal Stephenson was
tasked to investigate this
issue; he initially checked
the outside of the aircraft and then inspected the
inside area in the vicinity of the leak. After locating
where the water was dripping from he also noticed

in the general area what appeared to be dirty brown
particulate surrounding some cracked aerospace
sealing compound. In order to conduct a more
detailed investigation he scraped away the compound
and revealed an apparent crack at the right hand side
of pressure bulkhead flight station 1117. Concerned

SERGEANT SERGE RANCOURT

In April 2007, while doing a 25-hour inspection on
Griffon CH146425, Sergeant Rancourt noticed

a greyish oily deposit around the two right-hand
bolts on the 42-degree gearbox. Although the
gearbox initially appeared to be mounted correctly,
he immediately associated what he saw with the
problem of friction and decided on the spot to
investigate further.

Sgt Rancourt discovered that the washers under the
bolt heads could be moved easily, which meant the
gearbox could vibrate and shift when the helicopter
was started up. He then alerted flight safety so an
incident report could be initiated.

When the gearbox was uninstalled and thoroughly
examined, it was observed that the mounting holes
were severely elongated. The hole measurements
indicated that two of the four were beyond the
allowable limit, although the condition of the gearbox
shims was normal.

Sgt Rancourt repeated the gearbox installation
procedure in order to find out what went wrong. He
had to put one more washer under each bolt head,
as authorized by the Canadian Forces Technical
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that there may be similar defects on the L/H side he
scrapped away the sealant in that location and again
revealed an apparent crack. Realizing the critical
nature of these potential cracks to the structural
integrity of the aircraft, the non-destructive testing
(NDT) section was called and it was confirmed that a
crack did indeed exist in both locations.

As a result of this discovery and the consequences
that might have developed had this flaw gone
unnoticed, a local special inspection (Sl) was initiated
which resulted in the finding of cracks as well as a
cracked stringer on another aircraft at flight station
1117. This cracked stringer caused a fleet wide Sl,
NS-268 to be initiated that ultimately resulted in the
development of a 110 hour flight time inspection to
monitor the cracks.

Cpl Stephenson actions demonstrated his
outstanding professionalism, determination and pride
in a job well done. These fine traits make him very
deserving of this For Professionalism award. &

Corporal Doug Stephenson is currently serving with 407
Maritime Patrol Squadron, 19 Wing Comox.

r Order (CFTO), so the
b assembly would not

move after applying
initial torque. Adding
extra washers made the
assembly very secure
after final torque was
applied. It is clear that an
= % additional washer under
each bolt head would
have been needed on
the initial installation.
Unfortunately, this fault
allowed the gearbox to

: move, which caused the
mounting holes to become elongated.

Sgt Rancourt distinguished himself through his
performance by recognizing the telltale signs. He
went beyond the visual inspection that was required
for a 25-hour inspection. Owing to his vigilance, the
problem was identified and the aircraft was kept
safe. He is commended for his excellent attention to
detail. &

Sergeant Serge Rancourt is currently serving with
438 Tactical Helicopter Squadron, 1 Wing Kingston.



MASTER CORPORAL FRANCOIS DESJARDINS

On 11 May 2007, Master Corporal Desjardins gave
proof of exceptional savoir-faire and expertise when,
under difficult conditions, he identified a hazardous
situation that had the potential to compromise the
safety of the crew and helicopter.

During the pre-flight check on a CF188 Hornet before
a return trip to CFB Bagotville, MCpl Desjardins
discovered a scratch and a small cut in the paint

on the tail rotor blade. When he advised the site
technicians of the problem, they said they thought
the scratch was within the limits prescribed by the
Technical Service Orders. Not comfortable with their
evaluation, MCpl Desjardins asked that the paint

be removed from the blade so that the nick could

be examined more carefully. When the paint was
removed, a small crack measuring 1.5 mm long

and 0.010 mm deep was discovered approximately
6.6 mm in from the end of the blade. The crack
exceeded the prescribed limits, thereby making the
blade unserviceable.

SERGEANT DARCY MEAD

On 23 March 2007, Sergeant Mead, an airborne
electronic sensor operator (AES Op), was carrying
out an external pre-flight inspection on Sea King
CH124433. This inspection examines the aircraft’s
overall condition and does not require any specific
external item checks.

While examining the tail rotor located 10 feet above
the ground, he detected that two of the tail rotor
blades’ pitch link bolts were installed incorrectly.
These bolts are difficult to see even for a trained
and experienced technician, and although he lacked
the technical expertise, his thorough understanding
of the tail rotor components enabled him to detect
this fault. He immediately informed the aircraft
commander, who subsequently declared the aircraft
unserviceable.

The investigation revealed that the bolts were
installed opposite to the direction of rotation contrary
to the Canadian Forces Technical Order (CFTO).

If the nuts had loosened, the centrifugal force may
have expelled the bolts causing a catastrophic tail
rotor failure and the possible loss of the helicopter
and crew.

The aircraft had flown approximately 34 hours since
the estimated/probable tail rotor maintenance activity.
Although AES Ops are not technicians, Sgt Mead’s
keen eye and attention to detail detected an anomaly

MCpl Desjardins’s
wealth of knowledge,
perseverance and
professionalism
enabled him to
discover a defect that
could easily have
gone undetected.
This crack could
have caused

a catastrophic
malfunction in the

tail rotor blade

and possibly the loss of lives and an aircraft.

MCpl Desjardins’s high standards and exceptional
commitment to uncompromised airworthiness attests
to his very high level of professionalism. Through

his attitude, he has promoted flight safety and most
definitely deserves the For Professionalism award. &

Master Corporal Frangois Desjardins is currently serving
with 439 Combat Support Squadron, 3 Wing Bagotville.

that was not identified by aviation technicians or
pilots on previous missions.

Sgt Mead’s professionalism, combined with his
overall knowledge of the CH124 aircraft and attention
to detail prevented a potentially catastrophic situation
from occurring. He is very deserving of this For
Professionalism award. &

Sergeant Darcy Mead is currently serving with 443
Maritime Helicopter Squadron, 12 Wing Patricia Bay.
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Professionalism

For commendable performance in flight safety

CAPTAIN MICHAEL O’KANE

On 15 June 2007, Captain O’Kane was conducting
a pre-flight inspection on a CH146 Griffon prior to a
maintenance test pilot (MTP) test flight. During his
inspection of the tail rotor, he discovered that one

of the bolts used to attach the counter-weight to the
drive shaft had been installed with the bolt head on
the wrong side of the component. Further inspection

CORPORAL DOMINIC POITRAS

On 30 January 2007, Corporal Poitras was
conducting a 300-hour engine inspection on Griffon
CH146485.

While performing this inspection he heard an
unusual clicking noise when traversing across the
cabin roof; being unfamiliar with this occurrence, he
immediately informed his supervisor. After carrying
out extensive Canadian Forces Technical Order
(CFTO) research and through consultation with a
senior avionics (AVS) technician, he pinpointed the
problem to the starter relay, which was engaging
when pressure was applied to a certain area of the
roof.

Further investigation revealed that, under certain
conditions, a broken wire was inadvertently touching
the airframe roof. Once identified and located, the
faulty wiring was quickly repaired and the aircraft
returned to service.

Cpl Poitras is a performance of maintenance
(POM) level technician who demonstrated a level
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of the remaining three identical bolts revealed that
they also had been installed backwards, creating the
illusion that all bolts were installed correctly.

After verifying his finding by inspecting several other
aircraft on the hangar floor, he notified maintenance
personnel, who told him the bolts could be installed in
either direction. Unsatisfied with this response, Capt
O’Kane informed the MTP and sought clarification
from the Canadian Forces Technical Orders (CFTOs).
Examination of the CFTOs revealed that the bolts
were indeed installed incorrectly. The aircraft was
rendered unserviceable and a flight safety occurrence
report was initiated.

Capt O’Kane’s attention to detail during the conduct
of this pre-flight inspection was noteworthy and
displayed a superior level of technical knowledge
and tenacity. His efforts are commendable and
played a major role in averting a serious aircraft
incident or accident. He is most deserving of this For
Professionalism award. &

Captain Michael O’Kane is currently serving with
408 Tactical Helicopter Squadron, Canadian Forces Base
Edmonton.

of expertise and
competency

well above
expectations. His
prompt actions
and diligence
prevented a
possible fire
hazard, personnel
injury and the loss
of a valued asset. 2
Cpl Poitras is to be fig
congratulated for =
his professionalism
and job well done.
His high level of
awareness of his
work environment makes him very deserving of this
For Professionalism award. &

Corporal Dominic Poitras is serving with 427 Special
Operations Aviation Squadron, Canadian Forces Base
Petawawa.



MASTER CORPORAL STEVE COPELAND,
MASTER CORPORAL STEVE GRAHAM AND

SERGEANT STEPHEN BEGGS

On 16 August 2006, Master Corporal Copeland,

an AVN technician employed in CP140/A Periodic
Inspection, was conducting a survey of the main
electrical load centre wiring on an Aurora aircraft.
Upon closer examination he discovered corrosion
and burn marks on the lugs for the wires attached

to the corresponding circuit breakers for both heat
exchanger fans. MCpl Copeland then alerted MCpl
Graham (another AVN tech) who validated that the
extent of the corrosion made the lugs unserviceable.
A subsequent inspection found similar corrosion in
the same circuit to the wire lugs on the control relays
for both heat exchanger fans.

MCpl Graham then alerted his supervisor, Sergeant
Beggs who immediately opened a flight safety
incident and then with the assistance of MCpl
Graham began to formulate theories as to a possible
cause. Sgt Beggs researched the maintenance
record set for this aircraft and found that the wires

in this circuit were replaced in 2000. Fearing that

the replacement wire may possibly be incorrect, he
alerted MCpl Graham who verified the specifications
for the wire in the aircraft against the WIMS (Wiring
Information Management System). MCpl Graham
then cross-referenced the wire specifications with the
C-17-010-002/ME-001.

The wire specifications in the aircraft were found to
be incorrect. The wire in place was shielded with

tin, which is prone to corrosion as opposed to the
non-corrosive copper shielding required in high
temperature circuits IAW the CFTO. The tin shielded
wire is a lower temp wire that was being utilized

in a circuit that called for high temperature copper
shielded wire. The wire heated up past its operating
temp due to the higher electrical resistance from

the corrosion causing the burn marks on the circuit
breaker lugs.

MCpl Graham expanded his inspection area and
found similar incorrect wire types in the entire circuit;
in total 300 feet of wire was the incorrect type. As

a precaution MCpl Graham and MCpl Copeland
requested permission to do a survey inspection of
two additional aircraft. Incorrect wire types were
found in the same circuitry of both the aircraft they
inspected. The Life Cycle Materiel Manager (LCMM)
was then alerted and later determined that the wrong
wire specifications were installed back in 1997 as
part of Phase 2 wiring MOD C-12-140-000/MD-030.
It also prompted the LCMM to order a directive to
replace all the heat exchanger fan wiring for the
CP140 Aurora fleet.

Collectively, MCpl Graham, MCpl Copeland and Sgt
Beggs exhibited extreme professionalism, attention
to detail and initiative, preventing what could have
been a serious aircraft incident. Their actions clearly
make them deserving of this For Professionalism
award. &

Master Corporals Steve Copeland and Steve Graham,
and Sergeant Stephen Beggs are currently serving at 14
Wing Greenwood.
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For commendable performance in flight safety

MASTER WARRANT OFFICER ANDY DODD AND
SERGEANT PAT CHARBONNEAU

On 8 March 2007, during a CH146 Griffon helicopter
pre-flight inspection, Master Warrant Officer Dodd
found a roll pin and screw head on the cabin floor
behind the pilot seat. This type of hardware is not
typically used on helicopters and it makes common
sense to suspect that it could have fallen off from a
passenger’s equipment.

MWO Dodd wasn'’t satisfied with this reasoning and
he requested technical assistance to confirm that
the hardware found wasn’t from the helicopter. The
maintenance crew chief, Sergeant Charbonneau,
further investigated the provenance of the hardware
and found that these items were used to hold the fire
suppression system activation fire handles to the fire
handle arm. Should an emergency have occurred,
requiring the activation of the fire suppression
system, the aircrew would have pulled the fire handle
and it would have separated from its arm without
activating the system. Sgt Charbonneau immediately
inspected the fire handles on other aircraft to confirm

CORPORAL STEVE TURPIN

In mid-January
2006, 441 Squadron
was maintaining

a hectic flying
program, busily
readying itself for
deployment and
fully engaged with a
modification (MOD)
involving the wing
root and wing tip of
aircraft 757.

The task required
the removal

of numerous
wing panels, two wing-attachment bolts and the
replacement of all upon completion. On 20 January,
it was determined that the aircraft structures (ACS)
and non-destructive testing (NDT) techs had
completed their work and re-panelling could begin at
the wing root. The assigned aviation (AVN) master
corporal consulted the ACS supervisors, received
the “good to go” and panel installation was started.
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that they were properly secured.

The exemplary diligence and professionalism of both
MWO Dodd and Sgt Charbonneau prevented an
essential system malfunction and avoided possible
injuries, resource damage or loss of life. MWO Dodd
and Sgt Charbonneau are congratulated for a job
well done. Their dedicated efforts and thorough
diagnostic efforts make them deserving of this For
Professionalism award. &

Master Warrant Officer Andy Dodd is currently serving
with 408 Tactical Helicopter Squadron, Canadian Forces
Base Edmonton. Sergeant Pat Charbonneau is currently
serving with 427 Tactical Helicopter Squadron, Canadian
Forces Base Petawawa.

The following day, the same crew chief was tasked
to complete panelling the wing tip as all inside work
was accomplished. The MCpl approached the ACS
techs and this time the “good to go” came from
Corporal Turpin. It was at this point that Cpl Turpin
expressed concern regarding reinstallation of the
bolts at the re-panelled root. When challenged, the
AVN MCpl could not confirm their replacement.
Cpl Turpin then requested the AVN MCpl remove
the panels and when removed, the bolts were not
installed. A CF349 support entry documenting the
removal of the two attachment bolts had been
inexplicably omitted.

Had the aircraft flown in this condition, the additional
stress applied to the remaining attachment bolts
would have eventually caused fatigue damage to

the structure and possibly the ultimate catastrophic
failure of the wing root. Cpl Turpin’s commendable
keen work ethic and attention to detail make him
very deserving of this For Professionalism award. &

Master Corporal Steve Turpin is currently serving as
an instructor at Canadian Forces School of Aerospace
Technology and Engineering, 16 Wing Borden.



MASTER CORPORAL CLARENCE SMITH

Master Corporal Smith, a flight engineer serving with
430 Squadron, was carrying out a pre-flight inspection
on his assigned Canadian Forces Griffon CH146446
in preparation for a mission. As he commenced the
inspection of the main rotor and blades, he recognized
an error in the installation of a bridge damper set.

Upon carrying out a further detailed inspection,

MCpl Smith realized that all four bridge damper

sets were installed backwards. Acknowledging the
seriousness of this error, he immediately brought this
to the attention of the maintenance supervisor.

Maintenance personnel had installed the four bridge
damper sets the previous day. The work was signed
off and the aircraft was certified serviceable after

the test flight. The dampers are difficult to inspect

so an improper installation is easy to miss. Only an
outstanding attention to detail allowed MCpl Smith to
catch the error.

MCpl Smith has been a flight engineer for only 3
years. His uncommon awareness enabled him to
visually detect the incorrect installation of a key
component of the main rotor head in a very confined
and hard to see area; even though it is not normally

CORPORAL REGINALD POTTER

On 22 March 2007, Corporal Potter was assigned
the task of carrying out special inspection (SI) NS
267. This Sl required gaining access to the inside
of the centre control pedestal on the CP140 Aurora
aircraft to determine if the pedestal lighting wiring
was misrouted and interfering with the rudder

trim control. While the Sl itself did not reveal any
problems, Cpl Potter’s keen attention to detail did
however turn up a fault with potentially catastrophic
consequences.

Prior to closing out the pedestal and replacing

the components removed for access, Cpl Potter
stressed the importance of FOD checks and a
thorough visual inspection of the work area to the
Apprentice Technicians he was training. While
conducting the inspection, he found a screw missing
from the wire bundle leading to the tactical air
navigational (TACAN) control. Knowing the hazards
associated with loose hardware in a confined

closed area containing so many flight critical control
inputs, he immediately began a detailed search.
This additional area examination located a non-
related screw and washer wedged behind one of the

checked as part of a standard pre-flight inspection.

MCpl Smith’s notable attention to detail and in-
depth knowledge of the Griffon helicopter and

its components, eliminated the potential for a
catastrophic accident and the loss of personnel and
material resources. He is to be commended for his
diligence, professionalism and tenacity. He is a credit
to the flight engineer trade and is very deserving of
this For Professionalism award. &

Master Corporal Clarence Smith is currently serving with
430 Tactical Helicopter Squadron, 1 Wing Valcartier.

pulleys for the
nose landing
gear (NLG)
emergency
release system.

Had this
situation not
been rectified,
the emergency
release system
would not
have operated
properly and
the nose gear would not have been able to free-
fall into position for landing. This in turn may have
resulted in the aircraft being forced to conduct a
wheels up landing.

Cpl Potter’s professionalism and attention to detail
averted potentially catastrophic damage to a
valuable asset and ensured the safety of the aircrew.
These notable efforts make him very deserving of
this For Professionalism award. &

Corporal Reginald Potter is currently serving with
407 Maritime Patrol Squadron, 19 Wing Comox.

Issue 3 2007 — Flight Comment

45



46

For .

Professionalism

For commendable performance in flight safety

PRIVATE MARK DUECK

On 7 December 2006,
while undergoing
Apprentice training,
Private Dueck was
tasked to assist by
carrying out an engine
“A” check on a coastal
patrol CP140 Aurora
aircraft. During the
check on number two
engine, he noticed
that an engine control
rod and ‘jam’ nut
were not lock-wired.
This observation

was exceptional
considering that the lack of lock-wire would appear
to the untrained eye as a normal configuration.

Fully aware of the potential hazard to the aircraft
and personnel, Pte Dueck immediately informed

PRIVATE RENE ROSSIGNOL

Private Rossignol, an avionics apprentice, was
working with a Level “A” technician in the Aircraft
Repair Organization (ARO) during the snags phase
of the periodic inspection on Sea King CH124407.
While investigating a wiring snag at the tactical
control officer’s (TACCO’s) station, the TACCO’s
radio transmitter selector panel intercom system
master control and receiver selector panels were
removed to gain access.

During this process, Pte Rossignol was tasked

to support wire bundles to lessen the tension

on a clamp that required removal. At this point

Pte Rossignol who wanted to be actively involved

in the de-snagging process, took the initiative to
inspect the wire bundle and discovered a charred
wire. He immediately informed his supervisor who
investigated further and found that a number of wires
were affected including one that had completely
burned through.

Although he had no formal on type aircraft technical
guidance and was participating in an on-job-training
program, awaiting qualification Level 3 instruction,
he showed excellent judgement in bringing this
problem to the attention of an authorized technician.
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his supervisor of his suspicions that the lock-wire
on both the control rod and ‘jam’ nut were missing.
An inspection of the other control rods associated
with the engine showed that, contrary to technical
orders, none of the control rods on the number two
engine were lock-wired.

Having caught a problem that had been repeatedly
missed by much more experienced technicians,

Pte Dueck displayed an attention to detail well
beyond that expected of an apprentice with minimal
training and exposure. The investigation of this
incident also uncovered several deficiencies in the
Periodic Inspection package that were subsequently
corrected.

Through his remarkable aptitude and innate
professionalism he averted a potentially dangerous
situation; clearly displaying that he possesses

the attributes that warrant his receipt of this For
Professionalsm award. &

Private Mark Dueck is currently serving with 407 Maritime
Patrol Squadron, 19 Wing Comox.

The nature of this un-serviceability was such that,
had it gone undetected, it could easily have led to
an electrical fire. The energized damaged wire was
exposed to the atmosphere in an area that is not
visible during any regular servicing checks.

Pte Rossignol demonstrated a level of attention to
detail beyond that expected of an apprentice with
minimal training and exposure. Despite his lack

of formal instruction, he instinctively took action

to rectify a hazardous condition. His initiative,
professionalism and attentiveness led to the
elimination of a potentially serious condition. He is
very deserving of this For Professionalism award. &

Private Rene Rossignol is currently serving with 12 Air
Maintenance Squadron, 12 Wing Shearwater.
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