
RACING - HEEL & TOE
From: barry.lenoble@peri.com  (Barry Lenoble)

To: mkramer@netonecom.net 

Subject: Re: Heel and Toe

What exactly is heel and toe braking?

----------

Heel and Toe. Used to properly match engine speed and rear wheel speed when downshifing. The best place to learn about this (and other techniques) would be to read the book "Secrets of Solo Racing" by PFans member (911 list) Hank Watts. It's available at Borders books and other places, and of course at amazon.com

Anyway, the proper sequence to perform a downshift (without braking)is:

1. step on clutch (with left foot)

2. change gear 

3. rev engine to correct rpm (with right foot)

4. take left foot off clutch.

For example, if you were cruising at 3000 rpm in 4th and wanted to downshift to third, you would rev the engine to 4000 before letting the clutch out (or some other speed, it's car dependant).  This way the engine and rear wheels are moving the same speed before you let the clutch out, and there's not jerking when

you engage the new gear.

Now, that's all well and good if you aren't braking, but what if you are. For example, you're approaching a corner that you need to take in 2nd gear. You're currently in third gear. You need to slow down, downshift, and then drive through the corner.  You still need to step on the brake to slow down, the clutch to disengage the engine, and the throttle to incease the engine rev, but you only have two feet. 

The answer is to 'heel and toe'. You put the toe of your right foot on the brake, and the heel of the same foot on the throttle.  You give a little 'blip' of the throttle with your heel, and then you can let off the clutch with your left foot.

Depending on your car and your foot, you may need to adopt a different technique. Personally, I use the ball of my foot on the brake pedal, as that part of my foot has the most sensitivity to braking force, and that's the most important. I use my heel to blip the throttle.

Done properly, there is no decreasing in braking force, and the gear and engine speed are perfectly matched.

>A step by step explanation about what both of your hands, your feet, your >engine, and your gears are doing throughout a turn would be very helpful.

----------

OK. Assume you're on the autocross course. You're on the straight, it's a high speed a/x, you reach redline in 2nd gear and shift up to third. You stay in third, and approach a tight 2nd gear corner. 

My technique is:

1. Both hands on the wheel, I'm going straight, so my hands are at 3 and 9. Left foot on the deadpedal, right foot on full throttle.

2. Into the braking zone. Hands stay where they are, left foot stays on dead pedal, right foot moves from throttle to brake, and I quickly but smoothly apply full brakes.

3. I'm slowing down, almost to the point where I start to turn in for the corner.

4. Step on clutch, move shift lever from 3rd to 2nd. Right foot is still on max braking.

5. Left foot has clutch to the floor, right foot rotates a little so I can reach throttle with my heel / side of foot.

6. Squeeze the throttle a little with my right heel.

7. left foot off clutch. Car is now in proper gear for corner.

8. Start turning into the corner. Right foot starts to come off the brakes (trail braking, but that's another subject)

9. Turn wheel into corner, right foot goes back onto the throttle.

10. Repeat as often as necessary.

Let me know if you have any more questions.

Barry Lenoble, barry.lenoble@peri.com, 89 944 Turbo, Alpine White

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

To: enport@doepferusa.com 

From: Farzaan Kassam fkassam@direct.ca 

Subject: Heel/Toe downshifting.

Heel and Toeing is one of those topics that can turn into an ugly opinion fest, so understand that this is what *I* do.  It may not be the correct way.  This is how I was taught by a racer three years ago and it works fine for me.  Barry and others with more experience may have better methods than I.  I look forward to seeing other techniques.

I wrote this a long time ago and edited for the 944 list:

This is what I do when on the track or at auto‑x:

1. Floor it down the straight

2. Pick a point to hit the brakes, I get on the brake pedal with my toe or left side of my foot about 20ft before I'm going to 100% braking.  For the 20ft before full braking, I give perhaps 70% braking to get the pads up to operating temps. On a track day, I find this saves the pad from glazing and gives me much more braking power when I do get on them after the 20ft.  Overall, I can brake later than the guys that romp on it 100% right off the bat.

3. As the car slows, you get a feel for when it's safe to pull a downshift.  If it's your first time, please ensure that the speed has dropped sufficiently for the next lower gear.  I don't want to hear about you shooting valves through your hood or something.

4. When you are about to pull the downshift, you put the clutch in, your TOE (on the 944, it's more like the left part of your shoe) is pressing the brake pedal at 100%.  While you are sliding the shift knob into the lower gear, you blip the throttle with the right side of your foot or your heel.  The gear should literally slide in with no synchro action.  Once the gear is in, release the clutch.  The key is to match the revs to the lower gear.

If all is done right, the car should be slowing down at 100% under braking without any jerks, but you are now in a lower gear to take advantage of exiting in the proper gear.

With my level of experience, about 3 years of track events, I still drop a gear at a time.  If I was racing, I would only drop one gear in a corner (ie, 4th to 2nd rather than 4th‑‑>3rd‑‑>2nd) to save the gearbox from unnecessary wear.  As I currently am, I'm not good enough yet to do that, it takes a bit more finesse than I can muster:) I did try the one gear drop method during the last track day and was able to do it pretty decently, but with other cars around, I still did the one‑at‑a‑time method to ensure I don't send engine parts through my hood while paying attention to the other crazies around me.

Heel/toeing on the street is difficult on the 944T because the brake pedal is quite high, but on the track, it all becomes perfect.

On the street, when you downshift, you should blip the throttle before engaging the lower gear, it really saves synchros.  Even on upshifts in cold weather, matching revs can only save wear on clutches and synchros.

If you want to see the reason for heel/toe downshifting, stand at the end of the straight and watch the cars under braking.  Those that don't know how to do it will have their back end jumping around, sometimes even locking their drive wheels and generally will look very sloppy.  Those that do know will look smooth, you won't even know they are downshifting, except for the noise.

Farzaan, fkassam@direct.ca, 1989 Porsche 944 Turbo

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: 
Henrik Frank[SMTP:frank@falco.kuci.uci.edu] 

Subject: 
I want to know about heel & toe too..

>While I'm somewhat familiar with the concept of heel and toe, I would like a >little more detailed information about how the technique is actually performed.

----------

There is not one 'correct' technique for heel toeing, it depends on the placement of the pedals in the car and the drivers foot size.  The two basic positions are the heel on the brake pedal and the toe on the gas pedal (the foot is askew with the toe pointing right). The other position is (somewhat obviously) the toe (really the ball of the foot) on the brake and the heel on the gas pedal.

Personally I use the first method. This is most likely because I learned my track/performance driving in a 66 Shelby ‑ disk brakes with metallic pads and NO power assist. I had to be able to put a hell of a lot of pressure on the brake pedal, a lot more that I was able to with the ball of my foot when using the heel to do something else!

On some cars with really nicely positioned pedals with good tactile feel you can heel toe with just the right and left sides of the ball of the foot. This is how I usually drive my 944.  I think some of the 911 crowd find the second position easier because of the bottom hinged pedals....strange cars.

How to do this:

As you are braking for a corner (or whatever) you need to downshift to a lower gear while braking. You could just stuff the transmission into a lower gear and slip the clutch as you let it out. No fun whatsoever. not to great for the long term health of the clutch. What you really want to do is to 'match the revs'. Matching the rev means that the engine revs are being brought up to match the revs of the transmission. This is done by giving the gas pedal a quick shot while the clutch is depressed and letting the clutch out at the right time (when the RPMs of the engine and drive shaft match). It doesn't really need to be dead nuts on but the closer the better. The tricky part of heel toeing is that you have to give the gas pedal a quick shot while you are depressing the brake pedal. Requires good coordination!! By the way ‑ it does seem quite near impossible the first time you try it, quite unnatural. Practice, practice, practice. It will become second nature after a while. (say 2 or 3 transmissions....just kidding)

The reason:

Now why would someone want to contort themselves this way?  Just because you can! These days with the great braking ability of our cars you don't HAVE to heel toe to drive fast. In the past the added engine braking was a good thing especially when racing. In fact there are some folks that argue against down shifting because it is easier to change brake pads that a clutch.  With that being said I really enjoy downshifting with a well executed heel toe.

The next 'fun' thing to do:

After you get really good at heel toeing you can try the next racer type maneuver. No clutch shifting. If you get REALLY good at matching revs (down and upshifting) you can shift without using the clutch. PRM matching needs to be dead on or some very nasty sounds will occur and your transmission will become a coffee grinder. But once again once learned this is another semi useless (for street driving) but cool thing. I heartily recommend trying this on someone else's car or, as we in the frozen north call them, a  your tree beater (winter rat). I do this to my pickup all winter but I still don't have the heart (balls) to do this to the 944 much.



Chris White

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: 
Tom Pultz[SMTP:falcon@wolfenet.com] 

To: 
Farzaan Kassam

Subject: 
Re: Heel/Toe downshifting.

>Am I missing something here?  If the clutch is IN all the time during the >downshift, there is no way you will be able to downshift with no synchro action. >The transmission will still have to speed‑up the input shaft for proper gear >meshing.  The only way to downshift without syncro action is to double clutch, >i.e., release the clutch as you downshift while passing through neutral.  THEN >you blip the throttle appropriately to bring the trans input shaft up to speed. >Then you put the clutch IN again and finish the shift.  Admittedly, this is a >lot more work and harder to do.  Since I have not driven my car on the track >yet, maybe it's not necessary to do it that way, but it's the only way that >makes sense to me.

----------

You are 100% correct! If you want to downshift with no syncro action you need to 'double declutch'. (at least thats what I know it as) Using the heel/toe methods described in the earlier postings you use the syncros to bring the drive shaft up to the transmission RPM. The rev matching that the driver is attempting to accomplish takes place at the flywheel / clutch interface.  BTW ‑ Just to split hairs ‑ the other way to downshift (or upshift) with out using the syncros is to rev match and shift with out using the clutch. As mentioned earlier this is tough to do perfectly and errors can result in $$damage$$. This is actually quite common in purpose built race cars that use transmissions affectionately called 'crash boxes'.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Craig Seko rsr@seko.ca 

Subject: Re: Heel/Toe / Double clutch /YA$0.02...

I often double‑clutch in the Porsche just because it seems to like it, with all that inertia in the driveshaft. If I do, I tend *not* to heel‑toe and do the shift while coasting. In any case, for reference, the traditional its‑a‑hewland‑its‑got‑dogs‑not‑synchros way of doing it, which addresses your issue, I believe:

Single‑clutch heel/toe:

1. brake on, do most braking

2. clutch on (foot down)

3. change to neutral

4. blip throttle

5. change from neutral to lower gear ‑ as soon as the revs have started coming down from the blip.

6. clutch off (revs matched)

7. repeat process or (trail‑)brake off.

Double‑clutch heel/toe

1. brake‑on, do most braking

2. clutch on (down)

3. change to neutral

4. clutch off (up)

5. blip throttle

6. clutch on (down)

7. change from neutral to lower gear

8. clutch off (up)

9. repeat process or (trail‑)brake off.

Note to other folk: Yes, this is not the same as has been described by others. No, they are not wrong. The whole point is to change gear without upsetting the car ‑ no "jerk" when letting out the clutch when downshifting. It is a basic tenet of high‑performance driving. How you do it is irrelevant. Some people use the sides of their feet, others the ball and heel, others make up gizmos, change pedal heights and god‑knows‑what.  The point is, your passenger should hear but NOT feel you downshift. In order to do that, you either have to spend a long time in neutral (bad because the car can't be controlled as well in neutral) or use the throttle. IMHO, once you learn how to feel and do that, *then* worry about doing it under braking, heel/toe, etc.

Two corollaries: 

1. when approaching a corner, always get most of the braking done first, then worry about shifting.

2. when approaching a dead stop or a red light, always downshifting is the mark of someone unclear on the concept.

Craig Seko

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: "Freedman, Daniel (GEIS, Consourtioun)"

To: "'Henrik Frank'" frank@falco.kuci.uci.edu 

Subject: RE: I want to know about heel & toe too.

I hope I can shed some light on the subject:

1. You are diving head first into a corner with other sharks all around you.

2. You delay until the last possible moment getting off the gas and jumping on the brake

3. Now comes the cute trick:

4. While you are trying to keep the brakes from locking up (no abs) you need to get the car ready to launch out of the corner.

5. You downshift to the correct gear (clutch in ‑ of course)

6. Now you lean your right foot (the one on the brake) over to get the motor up to the revs you think you will need to keep the rear wheels at max traction to let your push through the corner.

Now remember step 1. (you have fins to left and fins to the right) if you let your back end get lose you will have to lift, that puts you in back of the sharks. Or if you get sideways you will pick up one of the sharks (read that as HIT) this will also put you in the back (with a 13/13). Also take in to account step 2. You don't have a lot of time to accomplish this simple maneuver so it must be automatic.

So that's the facts of life in corners under race conditions, and why we "heel and Toe".

BTW: I Toe and (Top of foot) it, because of foot size and petal placement.  Dan 

---------------------------------------------------------------------------------

From: Sam_Clough@pcmailgw.ml.com 

Subject: HEEL AND TOE

I've always done the heel and toe with the right and left side of my foot, rather than actually the "heel and toe."  I believe from reading Vic Elford's book (Porsche Driving Handbook, which is highly recommended if you're new to this thing) that this is also the method he uses.  It should be noted that I have a large foot (shoe size 12‑14, depending on the maker).  I'm new to my 944, and I don't know what other drivers might say, but the 944 doesn't heel and toe as readily as other cars I've driven/owned.  This is only in street driving however, I have not driven the car on the track (yet!).  It will probably take a while before I am comfortable.

Other guys on the list could probably provide more input, but I often double‑clutch on leisurely down shifts on the street where the speed of the shift doesn't matter.  I remember a BMW club racer once saying it was easier on the gearbox ( I assume putting less stress on the synchros?)  I don't know if that's true or not, but with other cars I've driven it does produce a much smoother shift than just using the synchros (ie not double‑clutching) and thus would seem to be easier on the gearbox.

Samuel, Sam_Clough@ml.com, 87 944 NA

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

