Zero-Zero Landings 
I trained for the Instrument Rating in 1986, in the days when Southampton Eastleigh was a nice little out-of-the-way GA airfield. I am going to sound like a terrible old Blimp, but, in those days, the spirit of Ernest Gann and Antoine de St.Exupery was not quite dead and aviation had not become sanitised in the way it is today. There was then a freedom of spirit, and a level of responsibility on the pilot, which has since been gradually eroded, regulation by regulation, Safety Information Leaflet by Safety Information Leaflet.

We have now reached a point where pilots seem to think that their equipment will always work, the information they get will always be accurate and that, if they follow the rules, the rules will always protect them. In those earlier days, the assumption was that once you were airborne, the buck stopped with you. Sure, there were ground aids, like radio beacons and controllers, but they were there to assist you, not drive you.

You were much more in touch with the real interface between the pilot, the machine and the environment in which you flew. No needle chasing for us, we had to fly a heading and ROD, and then take observations as to whether they needed correction, before determining the correction and applying it. Especially, of course, there was no Glass, no GPS, no HSI, no RMI, no RNAV, no Autopilot or FD, just OBS and RBI for all our needs.

My instructor for that Instrument Rating was a real exponent of that spirit. Some people had Dai Heather Hayes down as a dangerous maverick, because he always put his experience and good sense ahead of the diatribes and regulations which poured off the desks of Kingsway (this was after the Belgrano was sunk, but before it was rebuilt as CAA’s headquarters).  As a practical instructor for the IR on a piston aircraft he could not be beaten, as he was full of advice about how to get the best out of yourself, the aircraft and the avionics.

We had got to the point in the course when I was ready for CAAFU, but didn’t have quite enough hours to be put forward (40, I seem to remember, with some knocked off for the IMCR and some done on the Sim). Dai told me that there was something that he needed to show me was possible, because, one day, I would need it, and he wouldn’t have done his duty if he had not demonstrated to me that it could be done.

One day, he said, I would be in a position where every airfield I had the fuel to reach would be socked in with thick fog and I would have no choice but to follow the ILS all the way to the ground and along the runway. That way, he said, at the very least the ambulance would find me quickly; better to crash horizontally on a runway, than vertically under the hold.

Rate of descent is king
The training for this manoeuvre was very straightforward. The AA5A had full IR screens, of course, so Dai could look out while I focussed in. He had already taught me on those basic instruments how to find the heading which held the localiser, to pre-empt the slowing and backing of the wind at 500’, to make tiny, 2º, changes to heading and only to use the rudder to make heading changes on the localiser. Equally important, he had taught me that ROD is king. If you establish and maintain ROD (again, pre-empting wind shear at 500’ with a slight increase in ROD), the Glideslope will look after itself.

These techniques work just as well below 200’ as above. He briefed me to be stabilised in landing configuration by 200’ and to start a gentle flare at 40’ (on the pressure altimeter, we didn’t have Rad-Alt), holding level at 20’ with increasing back pressure and gradually reducing power while using tiny dabs of rudder to stay on the localiser. He told me not to do anything about crosswind, it’s just too hard to try to minimise drift as well as everything else, and it’s better to burst a tyre than risk hitting a wing tip or going sideways off the runway.

In practice the exercise was much easier than it sounds. Obviously some of the pressure was off, having an instructor in the right hand seat who would not allow things to get too far out of hand, but nonetheless, it was only my hands on the controls and he didn’t say a word throughout. The landing was not the squeakiest I have ever done, but equally it was not hard enough to warrant an inspection. I think ‘firm’ is the approved parlance! But it was on the mains and the nose didn’t bang down (the AA5 nose-leg does not take well to rough handling!) I drifted a touch off the localiser, but the beam is very narrow on the runway and a tiny bit of rudder was all it took to bring it back. When Dai opened the vision flap after we stopped we were neatly on the centre line, pointing down the runway.

At the time I treated the exercise as more fun than useful, but it did teach me that the Cat I ILS not only works, but is completely flyable, below 200’. As part of my mentoring IMCR and IR holders I quite often get them to fly the ILS down to 100’ or even 50’, if they are completely stable. This is not to encourage them to bust minima, but to get them to the point that flying to 200’ becomes a bit of a non-event. I do not have the courage to let them land blind; I would rather leave that to someone with Personal Liability Insurance!

North pole in winter
So the years passed by. I went from a PPL single engine IR to a CPL multi IR, and eventually to an ATPL flying two crew jets. Although I had some interesting experiences when the cloud and visibility were, shall we say, very close to minima, I was never in a position when I could not see the runway in the flare (I never progressed to Cat III).

After I stopped flying for a living, and had bought my current lovely Aztec, I developed a penchant for flying ever deeper into the Arctic. It started with unassuming summertime trips to the North of Norway and gradually, over the years, developed to the point where I decided to fly over the North Pole from Norway to Canada in the depths of winter. It was going to be a challenge, but I prepared well, and I was happy to sit out bad weather on the ground and only fly in the clear. However, there is one aspect of Arctic winter weather which makes it safer than in more temperate climes, and that is the fact, which we all remember from our Theoretical Knowledge exams, that ice cannot form below -15ºC. As the temperature on the ground in the Arctic rarely exceeds -20ºC and in the air is more typically -30ºC to -40ºC there is no chance at all of picking up ice. Great stuff this Theoretical Knowledge; gets you in and out of the Belgrano exam room, with a certificate, in no time.

On the occasion I am about to relate, the trip so far, up Norway, through Svalbard, across the geographical and magnetic Poles, to Eureka at the northernmost tip of Canada had been uneventful. The crossing of the Polar Ice Cap had been in spectacular clear blue skies, with a temperature of -25ºC at 2000’. The cabin heater had failed, but I was snug in my overalls, designed for Arctic snowmobiles at -50ºC and therefore even a bit too warm in the cockpit. Apart from the failed starter motor and the incident with the wolf (both stories for another time), the departure from Eureka was also unremarkable. The skies were beautifully clear, the forecast for Resolute Bay was good, God was in his heaven and all was right with the world.

The last METAR I picked up read 12005KT 15SM FEW160 M18/M21. But that was before I spent several hours replacing the starter motor. The flight to Resolute was about 350nm and I had fuel for over 1000nm. The only fly in the ointment was that the alternate was another 350nm, either back towards Eureka, where I had used up all the Avgas, or on to a small choice of fields further south; but surely I didn’t have to worry too much about alternates? 25km of visibility and no cloud below 16,000’ should be enough in anyone’s book.

However, as I flew across the staggeringly beautiful snow covered mountains, plateaus, ice-caps and glaciers of the deep Arctic, I began to notice little patches of mist in the valleys. There was not much at first, but soon every valley was covered in cloud and fog. I started trying to get through to Arctic Radio, relayed by other aircraft, and things began to sound rather less pleasant.

10005KT 15SM -SN BKN030 M19/M22 
14005KT 3SM -SN OVC031 M19/M22 
15008KT 8SM -SN OVC008 M18/M21 

Notice not only the visibility and cloud base, but the wind direction. Resolute is 35/17 with ILS on 35 only. The runway was covered in ice and I wasn’t sure that I fancied a not insignificant tailwind. Even with an 800’ cloud base, the back beam localiser only approach seemed to make more sense than taking a tailwind on the ILS.

Back beam approach
Strange as it may seem, I had never before, in 22 years of IFR flying, flown a back beam approach. I knew the theory, of course, but it had just never arisen. As far as I’m concerned, a back beam backed up by the magenta line on the GNS530 is no different to any other non precision approach and holds no fears for me. I reversed the HSI and tracked towards a very long final (see photo of GNS530).
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Incidentally, notice also on the 530 how the world according to Garmin ends in the unknown about 20nm north of Resolute! Jeppesen had screwed me over prior to this flight by selling me the wrong datacard. I had asked for Canada and been given USA, so the approaches in Canada were missing. I had to enter the waypoints, including the airfield itself, by hand, hence the slightly odd depiction. GNS530 groupies will also notice that the display is set to True North rather than Magnetic, which is the way it has to be in those remote parts near the Magnetic Pole. This is, of course, because the Magnetic Pole is hundreds of miles from the Geographic Pole and so, being quite close to the North Coast of Canada, not far from Eureka, the variation at Resolute would make the magnetic compass quite unusable. 
Windscreen ice
I can’t remember how far from destination or at what altitude I entered cloud, but I was certainly fully IMC when that photo of the 530 was taken, at 30nm, say 15 minutes, out. The outside temperature was around -25ºC, so there was no risk of icing, and I just got my head inside and carefully followed localiser and ROD/DME for a gentle Continuous Descent Final Approach. In the best tradition, I looked up as I approached minima (maybe about 500’ AAL) expecting to seen a windscreen full of runway and was suddenly jolted out of my complacency.

The windscreen was completely covered in white. The ice had even crept around the edges to the front of the side windows. I looked at the wings and they were completely clear. The windscreen de-ice panel was switched on, but it made no difference; there must have been at least an inch of ice. As we know from the books, this should be completely impossible. The surface temperature was -18ºC, so, from 6,000’ to 400’ it can only have been colder, so not a chance of ice forming. I didn’t think about it at the time, but presumably the relative warmth of the cabin (remember, there was no heater, but I must have been leaking some warmth, even through all the padding, and the avionics were all running) was enough to warm and refreeze some snow flakes. I don’t and didn’t know what the mechanism was, but what I did know was that the windscreen was completely whited out, I was rapidly approaching minima and decisions had to be taken.

[image: image2.png]Caeir ]





Following all the best lore and tradition, my first reaction was to do nothing. It’s always a good tactic when faced with emergency or uncertainty in the cockpit. The aircraft was stable and pointed towards a runway which is a good start! There was time to think and I began to think through my options. If I entered a missed approach, the problem was not going to go away. There was no prospect of this ice coming off. Indeed, as I re-entered cloud it could only get worse. I could fly to the limits of my range, maybe another 500nm, but I wouldn’t find anywhere where the air temperature was above freezing, or anywhere near. I could enter a massive side-slip and line up with the runway visually through the side window, but that would mean having loads of power and a last minute blind line-up. Who wants to arrive on an icy runway like that?! At this juncture, Dai Heather-Hayes’ voice came to me over the ether; one day I would thank him, he had said. I just hoped that today would be the day. So I just did nothing. I continued to fly the back beam, and I continued the ROD, checking the DME every few seconds. It was a bit disconcerting that the DME was zeroed for the ILS at the far end, so I had to keep subtracting 1nm for the 17 threshold. I did have some peripheral vision of greyness rushing by, but I thought that if I tried to orient myself on that I would end up in an even bigger pickle, so I just focussed on what Dai had taught me 22 years earlier. It wasn’t the skills I remembered, it was the knowledge that it could be done.

I double checked the QNH from the radio operator (more of him anon), and the elevation from the chart. I decided that 20’ was too low a tolerance given my lack of faith in the radio voice and the capability of mappers and charters in those wild parts, so I reduced power at 1.3nm,100’, continued the descent to 50’ then held that until the nose was distinctly in the air. Keeping straight on the localiser suddenly became an intellectual problem I hadn’t planned for. At the threshold the localiser flicked to FSD. Of course, I was now on the front beam side of the aerials (they are at the 17 threshold, so as to be at the far end for the 35) and I had a momentary mental wobble as to whether I needed to turn the HSI round (my mind was fairly 
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well occupied, don’t judge me too harshly!). Fortunately, I quickly thought it through, by picturing what it would be like if I were flying outbound to a procedure turn. This brought me to the conclusion that the needles would settle again, but that moment was the low point in my self confidence; I just held heading. I also held the pitch attitude and allowed the sink to take over. I had already primed myself that if I got a stall warning, whether buffet or the light, I would ignore it, as sink would precede nose or wing drop, but I got no such warning. I did get a glimpse of rather rapidly approaching runway in my peripheral vision and hauled back, and the effect was a remarkably normal landing. My next concern was the icy runway. I had felt, many years earlier, what it was like to go sideways in a C404 on an icy runway, recovering with a burst of differential power. I was really concerned not to have a similar episode when I couldn’t see out. I kept the nose right up for aerodynamic braking, left the brakes well alone and hoped. There was no problem. I think the surface was grit, and I came to a halt, admittedly at a slight angle to the runway, but in the middle of it.

Taxiing off the runway
Now another problem reared its head. I was still sitting on the runway when someone else came up on frequency joining the Localiser. I could see nothing, certainly not enough to taxi by. I called the radio operator to see if I could get some assistance, but he may as well have been an auto-responder, all he did was to tell me the weather; nothing else, whatever I asked. It turned out that he was Inuit and barely spoke English. I radioed up to the (what turned out to be) Challenger on the approach and warned him I was on the runway. I then began very gingerly to turn. After a bit the windscreen de-ice panel suddenly seemed to do its stuff, and I could see forward to taxi more quickly, but it was a hairy moment, even after the immediate problem seemed to be over.
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So, Dai said that one day I would thank him and, nearly a quarter of a century later, I called him in Perth and did that very thing. He probably wasn’t expecting that it would be ice. His mind was probably more on fog suddenly and unexpectedly descending and taking out a whole region (it happens, see http://www.pplir.org/pplir/viewtopic.php?f=2&t=3018) but his teaching still saved my bacon when required, because it gave me the confidence to give it a go, rather than doing something more risky. So, in conclusion, if you are lucky enough to find a ‘maverick’ instructor willing to talk you through a blind landing, do take the opportunity. One day you’ll thank him or her!

