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Entanglement
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Entanglement : to be avoided
Interface : 
Rescuer to/from the ground 
Helicopter free / attached to the ground
Can be desastrous



• 1997 / Hoist / exercice,
• 6 rescuers and one patient are on a belay all
secured by one 8mm safety line,

• 1 rescuer and the patient are hooked on the hoist,
• The helicopter being not exactly centered over the
patient, the stretcher moved and the safety line of
the other rescuers got caught,

• No communication occured and the hoist operator
continued to pull up,

• The safety line finally broke and all 7 rescuers fall
and sustain fatalities.
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• 2001 / Fixed rope / mission,
• The friend of the patient went down to see if
every thing was all right and his pickle got
caught in the harness of the rescuer. The
rescuer did not see or feel anything and the
friend flew attached only by the pickle,

• 4 persons are on the hook instead of the 3
planned.
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• 2002 / Fixed rope / mission, 
• A rescuer got caught by a loose strap. He 

managed to secure imself on the hook, 
• No communication,
• Overtorque of the aircraft.
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• 2003 / Hoist. Body recovery, hazardous conditions
/ mission,

• Goal was to hoist rescuer to victim, then hook the
person while staying on the hook. Pull the rescuer
up again and then hook the victim in the hoist hard
point with a rope kept by the rescuer.

• While hoisting back the rescuer, the pilot had to fly
away and both victim and rescuer were on the
hoist (rated for 1 person only). The rescuer cut the
rope.

• Hoist sustained damage.
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Hoist damage, France 
While performing a body recovery on the 
North Face of the Grandes Jorasses, the 
rescue crew experienced a close call.  
Due to very hazardous conditions at the 
site where the body was located it was 
decided, that the rescuer would not get 
off the hook to minimize his exposure.  
The helicopter was a hoist equipped 
Allouette 3.  The hoist is only rated for 

one 
person and consequently, the following technique 
was used.  The rescuer was lowered to the site with 
the hoist cable.  He did not detach from the hook 
and with a rope stored in a rope bag attached one 
end of it to the victim.  The plan was to bring the 
rescuer back up into the cabin while he fed the rope 
out of the bag.  Once in the cabin, the other end of 
the rope could be attached to a hard point on the 

hoist and the victim could be long-lined to a safe location.  In the event of a problem, the 
rescuer could simply let go of the rope and bag.  To facilitate feeding out the rope, the 
rescuer clipped a carabiner to the rope bag.  This carabiner was attached to a lead back 
to his harness that meant that the victim was now 
tied to him through the intermediary of the rope bag.  
While he was being hoisted back up, the helicopter 
was hit by down flow and the pilot had to pull away 
from the face. Suddenly both rescuer and victim 
were hanging on the hoist.  The rescuer quickly 
cut the rope to the victim and released him.  The hoist 
or its cable did not fail but both sustained 
substantial damage.   
 
 

Hoisting accident, France 
While hoisting a patient in a 
stretcher with an Allouette 3, 
the stretcher came 
unattached to the hook after it 
was about 10 meters off the 
ground.  The patient 
sustained further injuries.  It is 
speculated that the swaged 
eye of the stretcher may have 
been cross-loaded and 

subsequently experienced “rollout” on the hook gate.  The solution is to only use rings or 
eyes of a small enough diameter that preclude rolling out of hoist or cargo hooks.                                  
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• 2002 / Hoist / mission,
• Night rescue / 2 rescuers and 1 physician were
tethered by a safety line to a large anchor,

• Patient was in stretcher and hooked to physician,
• No communication,
• The safety line was not removed and while lifting,
all were inadvertenly lifted,

• 5 persons are now on the hoist,
• Pilot managed to perform a running landing.
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Line Entanglement - HEC 

Bergwacht Rescue Accident 

Participants discussed 
the critical hazard 
associated with line 
entanglement during 
helicopter rescue 
operations.  Several 
such accidents were 
mentioned to stress this 
point (see Slovenia 
accident- 2002 IKAR Air 
Rescue Report).  An 
accident was mentioned 
that involved the 
German Bergwacht, 
which had occurred 
ten years ago. 
Working at a cliff 
edge, during a night 
rescue, two rescuers and a physician were tethered by a safety line to single large 
anchor. The physician had tethered the litter with the patient to his harness for security. 
No radio communications with the aircraft were in place.  When the helicopter lowered a 
rescuer on a hoist and began raising the litter, the safety tether was inadvertently left 
attached to the litter. The helicopter lifted all the rescuers clear of the cliff and suddenly 
had the weight of five persons and two rucksacks. However, a crash was averted as the 
pilot managed to perform a running landing at a nearby German soccer field.   
 
Entanglement Discussion Points:  

x� Preventing line entanglement is paramount. 
x� Brief in advance on emergency procedures. 
x� Minimise attachment of the helicopter directly to the ground. 
x� Keep the rigging at the bottom end of the rescue line/hoist cable simple. 
x� Always double check attachment points with a safety check. 
x� Clear radio communication is vital for an effective rescue evolution. 
x� Recognise that lifting during a rescue extraction is a “critical phase” of flight.  

    
Meteorological changes in the Western Alps, Michel Pierre- Sécurité Civile  
Michel Pierre of France presented statistics on changes in prevailing winds at the 2400 
meter level over the past few years in the Mont-Blanc massif.  Pilots were beginning to 
encounter more difficult flying conditions due to more frequent down-flowing winds from 
a southerly direction.  In order try and explain this phenomena, they have checked 
weather statistics from a number of weather stations including, the Aiguille du Midi and 
the Chambéry stations.  They were looking for changes in average wind direction.  Over 
the past 5 years, they have noticed a decrease in 30 degrees in average direction at the 
Chambéry station.  They are interested to find out if anyone else in Western Europe has 
observed this change. 
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• 2004 / Hoist / exercice,
• Following a wind turbulence, the pilot loss the
position and the rescuer is pulled out of the cabin
rooftop,

• The pilot try to set the rescuer back,
• The rescuer hit the wire of the cabin car and get
entengled on them,

• The winch operator has to cut the hoist cable
when the rescuer is on the wire.
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• 2005 / Fixed rope / mission,

• Evacuation at high altitude / one person not

injured,

• No communication,

• The person could hook himself on the line but

could not remove the safety ice screw,

• Crew had to pull out due to performance and

fortunately the screw let go,

• Climber fly up to the helicopter skid (dynamic

rope).
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• 2005 / Hoist / mission,
• Rescuer was hoisted down
to 2 climbers,

• Rescuer secured himself to
the anchor used by the 2
persons,

• Pilot experienced high
updraft and the rescuer
plus the 2 climbers were
lifted up. The webbing
fortunately came off the
anchor.

pfauchere@air-glaciers.ch

Czech Republic 
Collision-During a HEMS mission, an EC135 collided with a 
buzzard at a cruise speed of 120 knots and 500 feet AGL.   The 
bird penetrated the cockpit and struck the pilot in the head.  The 
pilot’s headset was pulled off and the NVG lighting switch on the 
overhead panel was activated, darkening all instrument panel 
screens.  Debris from the windshield became lodged under the 
collective and this jammed its functionality.  The pilot was able 
to clear the debris, maintain control and safely land the aircraft.  
Following this incident, Eurocopter is increasing windshield 
thickness to 5 mm.  Discussion followed on the use of helmets 
and a number of other pilots recounted other incidents with bird strikes. 
 
Germany 
HEMS Accident- On September 28, 2005 a BK117 crashed into a 
slope at cruise speed in broad daylight (1115 hours) during good 
weather.  The HEMS Christoph 51 helicopter, was operated by DRF 
Deutsche Rettungsflugwacht and stationed at the Stuttgart Airport. All 
four  occupants of the aircraft, including the female patient, emergency 
doctor, paramedic and pilot, were killed in the crash.  The accident occurred near 
Weilheim/Teck.  Investigators are having a difficult time determining a cause of the 
accident.  One possible cause was  that the pilot had become unconscious from a 
medical problem.   
 

x� Eurocopter personnel attending IKAR pointed out how an in-cockpit monitoring 
system would have assisted with this particular investigation.  Such a “black-box” 
system would involve a small video camera mounted directly behind the pilot with 
full view of the cockpit instrumentation and controls. 

 
France 
Hoisting incident- An EC145 was performing a hoist rescue on 
the Arête des Cosmiques of the Aiguille du Midi.  With the 
aircraft well within its limits, a rescuer was hoisted down to two 
victims one of whom had suffered a minor ankle injury.  Both 
climbers were secured to webbing tied around a rock horn.  As 
the rescuer arrived at the site, he secured himself to the 

webbing prior to unhooking due to the exposed 
nature of the site.  Before he had a chance to 
unhook from the hoist cable, the helicopter 
experienced a sudden updraft and gained 
altitude.  The rescuer, now tied to the webbing, 
and consequently to the two victims, was lifted 
up.  All three came off the ground when the 
webbing came off the rock horn.  Although 
there were concerns initially that the people 
below might collide with the ridge, the pilot was 
able to fly away uneventfully and land nearby. 



• 2006 / Hoist / exercice,
• The hoist cable get entangled on the boat,
• The cable broke and the rescuer fall on the ground
(10 meters),

• The cable hit also the hoist operator in the cabin.
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• 2009 / Fixed rope / mission,
• A mountain guide is anchored on a rock and his 2
clients are tied in succession down a few meters,

• The person to be evacuate is the middle one,
• The rescuer and the patient are on the hook to get
lifted,

• The guide noticed that his rope was laying over
one of the packs hanging from the rescue load,

• He tried to flip the rope off but lost his balance and
fell (fatal).
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• 2010 / Hoist / exercice,
• Extraction of 2 rescuers on a hanging belay,
• During the hoist extraction, 2 non-locking
carabiners on the rescuers’s shoulder gear sling
became connected to the belay line,

• The hoist operator recognized the situation and
the rescuer managed to free himself from the
belay line.
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Norway- Entanglement Incident  
An incident with potential occurred during a daytime hoist training 
exercise with a Royal Norwegian Air Force Sea King on May 18, 
2010.  The training exercise involved extraction of two rescuers who 
were suspended on the cliff from a hanging belay. The Westland Sea 
King prepared to hoist one rescuer from a hoisting height of 37 
meters (120 feet).  During the hoist extraction, two non-locking 
carabiners on the rescuer’s shoulder gear sling became inadvertently 
connected to the belay line on the cliff face. With the rescuer dangerously 
entangled with the belay line on the ground, the hoist operator recognized the 
situation and began to reverse the hoist.  The rescuer managed to free himself 
from the gear sling and immediately swung out away from the cliff. 
 
Japan- Accident 
On July 25, 2010 a Japanese fire-rescue helicopter (JA31TM) 
crashed during a mountain rescue operation near Tokyo, resulting 
in five fatalities.  The AS365N3, owned by the Saitama Prefectural 
Government, had lowered two rescue workers to the ground just 
prior to the accident. The two rescuers, an air rescue team member 
and a firefighter, were inserted via hoist from a 30 meter (98 feet) 
hover.  They later told investigators that the helicopter descended when the two 
were one meter above the ground, then they suddenly dropped another 50 
centimeters. They also said they heard a flip-flop sound that they had never 
heard before. The survivors said the weather at the time was fine at the accident 
site and there was no sign it would worsen.  At the time of the accident, the 
helicopter was responding to a 55-year-old female who had fallen near a 
waterfall. The crash occurred in a mountainous area around 11 a.m. about 4 km 
(2.5 miles) southwest of the Karisaka tunnel on National Route 140, 
which is 75 km (47 miles) northwest of Tokyo  The five who died 
were the pilot, copilot, two prefecture aviation safety workers and a 
rescue worker from a local fire department.  The pilots were from 
Honda Airways Co. (subsidiary of Honda Motor Company), which 
operated the helicopter for the Saitama Prefecture.  The pilot had 
worked for the company for more than 20 years.  There is 
speculation that the aircraft began “settling with power” caused by 
temperature and altitude.   
 
In a tragic turn of events associated with this accident, two journalists 
died attempting to climb in the mountainous region to cover the story of the air 
crash.  Police had told the media to stay away from the site. The NTV reporter 
and cameraman were being guided by a member of the Japan Mountain Guides 
Association, when they turned back because the guide decided it was dangerous 
for them to keep climbing in the clothes they were wearing.  The two journalists 
parted company from the guide and later returned attempting to get some 
footage from a mountain ridge.  Their bodies were located two km from the crash 
site, one subject was found barefoot and the autopsies indicated they drowned. 



• 2009 / Hoist / mission,
• The hoist operation was on the bow of the vessel
near the forecastle mast,

• The pilot lost sight of the ship and the helicopter
drifted back towards a mast located on the
forecastle,

• The pilot was unable to re-establish the hover and
the cable became fouled,

• Entanglement on ship, rebound in main and tail
rotor

• The cable failed and the 2 rescuers fell on the deck
(2 serious injuries).
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• UH60 - Internal Hoist

• Crew- Two Pilots & Two Crew Chiefs

• Pre-Flight Mission Briefing Conducted

• Incident Not First Evolution

•Access Communicated – Crew Chief & Rescuer

• Slow Methodical Approach

• Hover At Hoist Alt (100-120 ft)- Rotor Wash Opens Canopy

• No Cable Slack To Rescuer

• Slow Extraction– No Returning To Branch

• Manage Drift Immediately



• 2012 / Fixed rope / mission,
• While evacuating a chairlift the bubble door of the
pilot got fogged and iced due to the freezing (-
25�) outside temperature,

• The pilot loss references and pulled the rescuer
up,

• The rescuer was already secured on the chair,
• Thanks to proper radio communication the rescuer
could advice the pilot and he was able to correct
the situation.
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• 2014 / Hoist cable - during training in heavy seas 
the cable became entangled on boat. Cable 
separated and became entangled in rotor 
system. Pilots did not detect any abnormalities 
flew to landing area. 
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• 2014 / During the extrication training, the rescuers harness became 
snagged on the bow of the boat. The helicopter and boat direction 
were no longer aligned resulting in significant downward pull being 
placed on the aircraft. The hoist operator was unable to deploy hoist 
cable and the aircraft was pulled downward and the Right. The hoist 
operator was attempting to reach the jettison button but aircraft 
movement impaired his ability to reach the button. 

• A second crew member in the cabin reached the jettison button as 
the aircraft was in close proximity to the water surface. Both pilots 
indicated that they could not activate the emergency jettison as they 
were fully engaged in trying to fly the aircraft. It appears that at almost 
the same time the rescuer’s harness becomes free from the snag. 
The rescuer and victim are pulled off the boat and into the water. 
They are pulled through the water at significant speed for a short 
distance. The rescuer was injured during this sequence and needed 
the victim to activate his manually inflated flotation. 
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• 2014 / Hoist rescue demonstration. The rescuer and litter were

hoisted to the top of building. Police SWAT team members were at 

the hoist location and tasked with supporting the demonstration. The 

simulated victim was packaged in the litter and prepared for 

extrication. The tagline was packaged in a bag that was normally

used for tactical rappel operations and the distal end was secured to 

the bag. The bag was attached to the harness and leg of the victim

who was tasked with managing the tag line. The tag line was

attached to the litter with a weak link of de-cored parachute cord. 

• The extrication commenced but as the litter approached the skid of 

the aircraft the hoist malfunctioned. Under normal circumstances, the 

litter would be brought into the aircraft and tag line removed by the 

rescuer. As the aircraft commenced forward flight the tag line 

attendant was pulled off the top of the building. The aircraft crew was

unaware that the attendant was still attached to the litter through the 

tag line. The victim fell when the bag failed resulting in a fatal fall. 
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• 2016 / Hoist mission,
• Hoist operations to evacuate 3 climbers,
• One rescuer was hoisted down to the climbers’
anchor consisting of slings wrapped around a
horn,

• Plan was to hoist 2 persons at a time,
• When the first 2 persons are hoisted, the leashes
from the other 2 climbers got caught on the
secondary hook of the hoist,

• All 4 persons ended up hanging on the hoist,
• Hoist and engine limits exceeded but no damage.
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• Firefighter Falls 30 feet from Basket
Assisting hiker with a medical emergency,

• Loaded him into a rescue basket. 
• The basket contacted a utility pole, causing the 

firefighter to fall 30 feet.  
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• Some thoughts,
• Communication is paramount,
• If possible take care not to have too many

persons at the belay,
• If possible separate belay for rescuer and 

patient,
• If possible use other strope colour for the belay

of the rescuer and the patient,
• Always have a cutting device ready,
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• 19 HEC / HHO incidents or accidents (1992-)
• 9 fatalities / 5 rescuers injured

• 10 cases during missions and 9 during exercices
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ICAR

Human External Cargo (HEC) Safety Check

AIR-REC0011 / Air Rescue Commission / October 31st, 2016

Human External Cargo (HEC-HHO). Equipment

AIR-REC0014 / Air Rescue Commission / October 31st, 2016
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Conclusions

• Safety check,
• Assess the situation,
• In doubt don’t,
• Happy landings and safe rescue,

• Questions / Thank you
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