
Countering Spatial Disorientation in the CH-46E during OIF

By Capt. F. Phillip Peche, USMC, CH-46E     
Spatial Disorientation (SD) has been a problem throughout the history of aviation.  Technological advances have significantly reduced its effects, but today’s aviator is still susceptible.  In the Iraqi AO, SA is especially problematic due to lack of terrain contrast, unpredictable weather and increased pilot workload associated with combat operations.  Pilots must have a strong instrument scan, sound basic air work, and use CRM to properly assign/delegate tasks.

There are three types of SD:  Unrecognized (Type 1), Recognized (Type 2) and Incapacitating (Type 3).  Unrecognized SD is both the most common and most associated with controlled flight into terrain (CFIT).  In multi-piloted aircraft, recognized SD is easily remedied with a transfer of flight controls (assuming the pilots communicate with each other).  Incapacitating SD, the nemesis of the single-pilot community, can also be countered with a change of controls in multi-piloted aircraft.  The following paragraphs outline a systemic approach to prevent and negate the affects of SD.

Physiology:  Several physiological conditions increase a pilot’s susceptibility to SD (ex: residual alcohol, sleep debt, poor diet and dehydration).  Alcohol continues to affect the inner ear organs for up to 48 hours after consumption.  Residual alcohol is a principal cause of SD—this will not be a factor out here.  Dehydration and poor diet also affect the inner ear organs, and can increase the chances of SD.  The countermeasure here is simple: hydrate and eat three meals a day + a multi-vitamin.  Sleep debt/fatigue adversely affects all aspects of human physiology and performance.  The CASEVAC mission necessitates long crew days, few days off and periodic shift changes.  Attempt to get as much continuous sleep as possible and supplement with strategic naps while on shift.

Preflight:  Specific conditions are more likely to induce SD than others (i.e. LLL nights, low visibility/bad weather and actual IMC).  Prepare for the worst conditions.  Verify all flight instruments function properly, set the “pipper” on your attitude gyro in the right place, test your altitude hold on Ops Checks and set up your NVGs properly—ON EVERY FLIGHT.

In-flight Pre-emptive:  Nothing is a substitute for a strong instrument scan, however, to follow are several proven techniques to prevent SD.

As lead or Single-Ship: 

1.  Trim the aircraft straight and level.  Use the coolie hat for minor airspeed or altitude corrections.  For turns, short climbs and descents, fly against the pressure (i.e. don’t use the CDRB or collective brake trigger).  The advantage of this technique is that the controls, and the aircraft, will return to a straight and level trimmed condition (just in case you may be entering early stages of SD).  Also, avoid high AOBs / rates of climb or descent.  If the weather is bad or it’s dark, Haji won’t be able to see you; therefore, for all the “operators”, jinking and evasive maneuvers should not be required.    

2.  When flying in degraded meteorological conditions, use altitude hold.  The prudent pilot will use all of his assets to aviate, navigate and communicate.  The overconfident pilot will try to fly without “crutches”, and will chastise other pilots who fly use “them”.  The most senior pilots in the world, i.e. airline and corporate pilots (with 10’s of thousands of hours), use sophisticated auto pilot systems as aids.  Those experienced pilots are still around for a reason.  Don’t be too proud… use technology.

3.  If possible, increase your altitude.  Altitude = time.  A pilot with SD at 2,000 feet AGL has more time to recover than a pilot with SD at 200 feet AGL.

4.  Use your Radar Altimeter.  As you adjust your AGL altitude, you should adjust your radalt setting.  For example, a setting of 125 feet is appropriate for 200 to 300 feet AGL flight, but how does this radalt setting work if you are flying at 2,000 feet AGL?  Maybe a radalt setting of 1,500 feet could be more useful in cuing the crew to possible unrecognized SD.

5.  Divide tasks to decrease pilot at controls (PAC) workload.  Most CFIT mishaps with SD causal factors site task overload/saturation and breakdown/fixation of IMC/VMC scan as precursors.  Does the flying pilot have to make the radio calls all of the time?  Division of labor will decrease the chances of task saturation or scan breakdown, which will reduce the possibility of entering SD.

6.  Change controls every 30 minutes or so.  In a multi-piloted aircraft, there is no reason for a fatigued pilot to be at the controls. 

7.  Fly a predicable platform for Dash 2 and communicate your intentions.  Dash 2 is using you as an attitude gyro.  To help him, limit excessive turns, and maybe even announce turns and rollouts over the inter-flight frequency.  Also, try to make the call early if you think you are approaching IMC, and communicate your intentions.  If you enter IMC, then do one thing at a time— ex: turn, then climb (climbing turns can induce SD).

As Dash 2:

1.  See 1-6 above.  Dash 2 can use altitude hold as well… provided Dash 1 can hold altitude.

2.  Increase separation from Dash 1.  This may sound like a bad idea because it will be harder to see lead’s visual cues that we use to make position corrections.  However, the closer you are to lead, the more you rely on him as your attitude gyro.  As an experiment, fly parade, cruise, combat cruise and then drop back to 10-12 rotors.  At which position are you most able to cross-reference your instruments for your aircraft’s attitude?  If you fly loose combat cruise, you will be able to use your instruments as your primary attitude reference and lead as secondary.  Additionally, in this position, you will have an increased warning of impending IIMC, and it will be easier for you to transition to an IMC scan.

CO’s comments:  Dash 2’s position is METT-T dependant.  Dash-2 will be in long trail while landing into all zones (can be tighter when landing to a runway).  There is no need to be inside 4-5 rotors—Fly Combat Cruise to Spread. 

3.  In degraded meteorological conditions, ask lead to call turns, rollouts, climbs, descents and airspeed changes over the inter-flight frequency.  This will increase your SA and prevent SD.

4.  Don’t fly cross-cockpit unless you have to (and a reason for having to is not because your HAC doesn’t want to look cross-cockpit).  In poor conditions, you should make flying as easy as possible.

5.  Ask for a lead change on the RTB or in the middle of a long enroute leg.  It is easier to fly lead than Dash 2.  The rationale behind this technique follows the same logic as changing controls every thirty minutes.  Does the Flight Lead need to be Dash 1 the whole flight?

In-flight Reactive:  Okay, so you may be getting SD or you already have it… no big deal.  It happens to everyone.

.  CONFESS to your crew as soon as you feel the slightest hint of SD!  Everyone in your crew deserves to know if you are not flying at 100%.  Also, this will alert the other pilot to both assume his IMC scan and be prepared to take the controls… saying, “I’ve got vertigo, you have the controls!” to a pilot who is holding his map, typing on the CNCS, talking on the radio, etc. may not be the way to go.

2.  Obviously, control changes and challenge rules are dependant on the situation, but handle SD as you briefed it during you cockpit NATOPS brief.  That way, everyone knows what to expect.

3.  If both pilots have SD, turn on the altitude hold.  This will simplify the problem, and it will prevent you from impacting the ground.

Spatial Disorientation continues to be a leading cause of mishaps.  Listed above are several techniques to prevent SD from happening to you.  Each pilot flies differently from the next.  Flight experience in all regimes will unlock what works best for you.  These techniques are a good point of departure.  Fly safe!

Capt. Peche flies with HMM-364.

