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Hi Chuck,

Thanks for all the work on the system.

There's no question it's one of the most significant GMC improvements ever!
As soon as production and scheduling allow, PLEASE post braking test with
good controls,comparing several "stock" coaches and before and after on the
test mule, with multiple stops on each test.

The actual stopping distance IS THE BOTTOM LINE. Stopping 20, 30, 50, 75
feet or more shorter could make the difference between life and death.
Demonstrate a significant difference, then even Ken will be hoopin an
hollerin!

Marsh Wilkes
Perry Florida
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From: amclist-bounces@temp.gmcenet.org on behalf of Gary Casey

To: amclist@temp.gmcnet.org
Subject: Re: [GMCnet] JUST WONDERING
Date: Wednesday, October 07, 2009 4:24:27 AM

I haven't had my oar in this water so far, but let me add another perspective. You can visualize the
effect without thinking about the torque reaction. There is a braking load being applied at the road
surface, one by the leading wheel and one by the trailing wheel and both are presumably equal. When
you push back with the leading wheel (at ground level, remember) it will lift the pivot point because of
the angle. Exactly the opposite thing happen at the trailing wheel. There is no net lift - the rear of the
coach doesn't rise or fall. However, the leading wheel is being pushed down and the trailing wheel
lifted. When the trailing wheel runs out of traction because of the reduced load it slides, after which
the loads are no longer equal and the coach will rise if the brake torque continues to increase. Draw a
line between the pivot point and the ground contact and you can see it is significant (30 degrees? 40?
I haven't measured, but it is not

far from 45). What to do? Could move the pivot further away from the contact, even to infinity with a
parallel linkage arrangement. But it would have to be done on both leading and trailing wheels. Do it
to only the rear and the reaction at the leading wheel will actually lift the coach, with the effect that the
traction on the rear will still drop. In short, | agree with Chuck.

I wonder if the GM engineers realized this was an issue way back when. | would have to think they did,
but maybe figured it wasn't worth doing a complete redesign to fix it. the maximum braking effort
would occur with all 6 wheels locked, which could still happen, but the trailing wheels would always lock
early - way early. Did they just figure "so what?" An obvious solution would be to just make all the
wheels "trailing" by putting the pivot for the forward wheel ahead. This would require 4 air bags and
maybe they thought the shared air bag was so clever it outweighed the disadvantage. | don't know and
I don't remember reading anything in the history of the design where it was considered. One thing for
sure, the ride harshness imparted by the leading wheel largely negates the benefit of having 4 wheels
back there.

Maybe I've just confused the issue. 1 think I'll stop now... :-)
Gary
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From: amclist-bounces@temp.gmcnet.org on behalf of Ken Henderson

To: amclist@temp.gmcnet.org
Subject: Re: [GMCnet] JUST WONDERING
Date: Tuesday, October 06, 2009 11:42:52 PM

Your and Dave's comments about the rear brake reaction being shared by
the middle and rear wheels has me thinking. I'm not yet convinced. May
never be 'til I see empirical data -- after 7 years of engineering

school, I'm still basically a seat-of-the-pants guy, especially with
mechanical stuff. :-)

Ken
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From: amclist-bounces@temp.gmcenet.org on behalf of Dave Mumert

To: amclist@temp.gmcnet.org

Subject: Re: [GMCnet] JUST WONDERING
Date: Tuesday, October 06, 2009 10:13:36 PM
Hi Ken

The rear wheels are pulling back and down on the bogie mount, the center
wheels are pushing back and up. Consider the passenger side if you prefer
look at brake torque. The brakes want to rotate both bogie arms clockwise.
That clockwise force will be trying to push the bogie mount up with the
center wheel and down with the rear wheel.

If the reaction arms are used only on the center wheels the push up will be
eliminated but the rear wheels are still pulling down. That would be OK
except the downward force has to be compensated by an equal and opposite
force which will be pulling up on the wheel. On a car without tandem wheels
the forces just cancel out and the actual weight on the wheel does not
change, the suspension lowers with the added force but the weight on the
wheel stays the same. With our tandem wheels the downward force is placed
on the bogie mount then transferred equally to both wheels, so half the
downward force goes back to the rear wheel and half to the center wheel.
This will reduce the downward force on the rear wheel while increasing it on
the center wheel. Optimizing the brakes while this weight transfer is
happening is very difficult, perhaps impossible, without using ABS.

I can only see two ways to solve the problem. First, and probably the
simplest, is Chuck's system. Second would be to lose the leading/trailing
arm suspension and go with dual trailing arms.

I hope this helps, although I doubt that is will.

Dave Mumert

----- Original Message-----

On Behalf Of Ken Henderson

Sent: Tuesday, October 06, 2009 8:20 PM
To: gmclist@temp.gmcnet.org

Subject: Re: [GMCnet] JUST WONDERING

Huh?

The problem with the OEM system is the pole-vaulting about the center
wheels under braking moments. Without that problem, the rear wheels
would have no adverse reaction to braking. Braking would, in fact,
counteract the moment generated by the CG.

With the reaction arms on the center wheels, pole-vaulting is
eliminated. The rear wheels still generate no adverse moment and
reaction arms might even be detrimental since they would eliminate the
beneficial moment they contribute.

I doubt that any of us will ever agree except those few who draw and
understand free body vector diagrams. Empirical data is the only way to
satisfy skeptics.
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From: amclist-bounces@temp.gmcnet.org on behalf of Jim Kanomata

To: amclist@temp.gmcnet.org
Subject: Re: [GMCnet] JUST WONDERING
Date: Tuesday, October 06, 2009 8:30:23 PM

You can do the reaction arm system in 2-3 steps.

You can convert to the disc system first $1,600-1,800

Reaction arm fr the middle wheels $ 1,700

Reaction arm for the rear wheels $ 1.400

We will have you return some hardware .

These prices on the reaction arm are strictly a budgetary figures.



mailto:gmclist-bounces@temp.gmcnet.org

mailto:jimkanomata@gmail.com

mailto:gmclist@temp.gmcnet.org








From: amclist-bounces@temp.gmcnet.org on behalf of Chris Choffat

To: amclist@temp.gmcnet.org
Subject: Re: [GMCnet] JUST WONDERING
Date: Monday, October 05, 2009 6:55:41 PM

Whoaa there. | think if you get an engineer to explain all that, you will further confuse everyone, I'm an
(Electrical) Engineer so | can say without a doubt, that this is true. | would confuse everyone if it was
electrical and | tried to 'splain it.

That said, | think what you need is to have someone help you explain it in layman's terms and give
Before and After results. These results should be actual, and not estimated.

Things to consider:
Stopping distance before and after

Wheel lockup vs no wheel lockup (Brakes work better when wheels are not locked), not sure how to
measure this.

Ability of brakes not to fade with/without (Does it help this?)
also explain what brake fade actually is.

I have not seen your presentation (or any others' for that matter) but it sounds like you have an
improvement to something that already works pretty well stock and was DOT approved at the time it
was built. May be just a hard sell.

Is your presentation posted anywhere? I'm interested.
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From: amclist-bounces@temp.gmcenet.org on behalf of Gary Casey

To: amclist@temp.gmcnet.org
Subject: Re: [GMCnet] JUST WONDERING
Date: Wednesday, October 07, 2009 5:09:57 AM

I should have said what Dave said - he has it right. As the brakes are applied the ride height stays the
same, but the load on the leading wheels increases and on the trailing wheels it decreases. In terms of
braking and ride quality, using two trailing arms would probably be the best solution. Only problem
then is that occasionally during heavy braking wheel hop could be induced (like on the rear wheel of a
motorcycle). The rear would then squat under braking, not a bad thing to do as it tends to balance out
the dive of the front, keeping the coach more nearly level. And I think the ride harshness would be
significantly improved. Big project, though.

Gary

Hi Ken

The rear wheels are pulling back and down on the bogie mount, the center
wheels are pushing back and up. Consider the passenger side if you prefer
look at brake torque. The brakes want to rotate both bogie arms clockwise.
That clockwise force will be trying to push the bogie mount up with the
center wheel and down with the rear wheel.

If the reaction arms are used only on the center wheels the push up will be
eliminated but the rear wheels are still pulling down. That would be OK
except the downward force has to be compensated by an equal and opposite
force which will be pulling up on the wheel. On a car without tandem wheels
the forces just cancel out and the actual weight on the wheel does not
change, the suspension lowers with the added force but the weight on the
wheel stays the same. With our tandem wheels the downward force is placed
on the bogie mount then transferred equally to both wheels, so half the
downward force goes back to the rear wheel and half to the center wheel.
This will reduce the downward force on the rear wheel while increasing it on
the center wheel. Optimizing the brakes while this weight transfer is
happening is very difficult, perhaps impossible, without using ABS.

I can only see two ways to solve the problem. First, and probably the
simplest, is Chuck's system. Second would be to lose the leading/trailing
arm suspension and go with dual trailing arms.

I hope this helps, although | doubt that is will.

Dave Mumert

GMCnet mailing list
List Information and Subscription Options:

http://temp.gmcnet.org/cqi-bin/mailman/listinfo/gmclist
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From: amclist-bounces@temp.gmcnet.org on behalf of Gordon

To: amclist@temp.gmcnet.org

Subject: Re: [GMCnet] The Proof is in the Pudding!
Date: Saturday, October 17, 2009 11:23:43 AM
Gary;

From what | read in the archives, many people have done the wheel
cylinder change. Some have tossed the rear wheel cylinders altogether.
My coach has this change documented in the accompanying operators
manual. | can still lockup the rear wheels and did lockup the rear on
the drivers side, in some highway grit, on my return from the last rally
| attended. Having driven over a million miles in my heavy trucks, I
would say, my coach stops very well, much better than any of my trucks
either empty or loaded. Comparing a GMC to, or trying to make it stop
like a car is an admirable undertaking. Some driver training might be a
whole lot more cost effective. You can see over most vehicles while
driving your GMC. Learning to not follow vehicles you can't see over is
a good place to start. Quit driving your GMC like a car and look as far
ahead as you can at all times. Once you have moved 50-100 tons on a
truck, you will have a very different perspective on driving. As a
passenger, you will continually be wondering what the hell your driver
is thinking about, if they are thinking at all. Gas, brake, gas, brake,
gas, brake. NOT!
Gordon
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From: amclist-bounces@temp.gmcenet.org on behalf of Gary Casey

To: amclist@temp.gmcnet.org
Subject: Re: [GMCnet] The Proof is in the Pudding!
Date: Saturday, October 17, 2009 6:12:05 AM

Rob's comments started me to thinking, not a good thing, as it usually ends up costing money :-). First,
the objective of any braking systems is to have all wheels arrive at a locked-wheel condition
simultaneously. The fact that Rob slid into the car isn't the whole story - which wheels were locked?
The rears and fronts, or only the rears? | assume the middles didn't lock. If they were all locked, even
though the rears locked early, the brakes had done all they could do. Granted the leading-trailing arm
rear suspension is not a good thing and the parallel-arm conversion is certainly in the right direction -
but expensive. The real problem is not that the rears are contributing less than their share of braking
(stay with me for a minute on this), it's that the center wheels don't contribute their share. To look at it
the other way, the rears don't contribute their share of traction, but they have more than enough
braking. In other words, let's

take it as a given that the middles carry much more of the weight (during braking) than the rears. This
is a predictable and reproducible effect.

What is the normal way to compensate for this in a braking system? Change the proportioning of the
brakes to match the weight carried. Bottom line - change the wheel cylinder diameters. Put larger
cylinders in the middle brake and smaller ones in the rear. Result is that the rears would be less prone
to lock up and the middles would absorb more of the braking effort. Certainly not as good of a solution
as the parallel arms, but a lot cheaper. As the rear drums use standard parts different wheel cylinder
diameters might be readily available - and cheap. Has anyone done this?

There would be (at least) two disadvantages with this approach. First is that with the middles doing
more of the braking they would get hotter than before and might fade when being used aggressively.
The second is that with unequal torque between middle and rear, the rear of the coach would rise on
braking. | don't know whether or not this effect would be noticeable or detrimental. It might be that a
modest change would make the problem manageable - not fix it, but make it just okay.

Gary

From: Rob Mueller <robmueller@iinet.net.au>

To: gmclist@temp.gmcnet.org

Sent: Sat, October 17, 2009 12:58:19 AM

Subject: Re: [GMCnet] The Proof is in the Pudding!

Ken,
Hypothetical situations:

I am approaching an intersection and the light is green, out of the corner

of my eye | see a driver approaching from the left who is on his cell phone
and not paying attention. Two seconds later he runs the red light and enters
the intersection. I hit the brakes in my standard drum braked GMC. The nose
dives, the middle rear brakes raise the rear end causing the rear wheels to
skid and | plow into the car!

During the rebuild of my GMC | decide to install all wheel disk brakes and
the reaction arm system which will improve my braking. Damned if a month
after |1 get the GMC back on the road another idiot does the same bloody
thing. This time when I hit the brakes the front dives but the rear end
stays put and the rear most wheels contribute to the braking and I stop
before the intersection and not run into the second idiot.
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From: amclist-bounces@temp.gmcnet.org on behalf of Charles Aulgur
To: GMCnet

Subject: [GMCnet] JUST WOMDERING

Date: Wednesday, October 07, 2009 2:30:26 PM

I want to thank all the folks that responded to my above subject

post, both on net and private e-mails. The post from other engineers
that explained how my rear brake torque reaction bar functions was
what I was hopeing for. In my past posts about my

improved brake system, I only received a few general comments and the
net was soon back to more serious items like front wheel spacers. We
still haven't made a believer out of Ken H. so we still have more

work to do. Ken has a very well respected reputation on the GMC net
on a lot of different subjects and as long as Ken still has questions
there will be a lot of people on the net that will still be wondering

if my brake modification actually works. As most of you know, Ken
unhooked or removed the brakes on the two rear tires to eliminate the
problem of the rear tires sliding and putting flat spots on those

rear tires. I totally agree with what he did as I have stated many
times the GMC only has four wheel brakes during a panic stop. During
normal driving, the four wheel brakes provide plenty of stopping/
slowing capability. I expect Ken gets very good milage out of his two
rear tires.

Another important thing to take into consideration is when you are
doing more them normal traffic braking, you are removing the load on
the rear set of tires and putting that weight on the mid axle tires.

I haven't done any analysis on this transfer of weight, but you don't
have to do very hard braking before the mid axle tires are loaded
beyond their rated capacity. It would be interesting if we had the
data on which tires on the GMCs had the most failures over the 30 +
years the GMCs have been driven. I know in my case, I have had the
most tire failure on the mid axle. I have never had a blowout on any
tires but I have had four radial steel belts brake and do serious
damage to my coach. I contribute this to the overloading of the mid
axle tires while also sustaining the tremendous loading they get
during heavy braking. JMHO

It is surprising how easy it is was to install the production version

of my braking modification. You just remove the OEM backing plates,
along with the brake shoes, parking brake cables and brake lines.
Just mount the inter bearing support block to the suspension arms
spindle flange with the supplied four bolts. Install the caliper
bracket on the axle and the torque box on the inter bearing support
with the four supplied bolts. Bolt the reaction bar plate to the
bottom of the bogie frame. Install the reaction bars with a bolt in
each end. Install the caliper and brake pads and connect the
supplied brake line hoses. Bleed the brake system and you are ready
for a test drive and a big surprise on how little you have to push on
the brake peddle to stop the coach.

I will be taking photos when I install the production version on the
drivers side, and with Billy's help, we will put the photos on my
photo site and then add some descriptive words about what is on the
photos. This will be in a few weeks as I have some other things I
have do first.

Rick Flagon, who did all the design drawings on CAD, can assemble all
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the parts together in various colors and put the total system in
motion as it would move on a real GMC, including looking at it from
any direction. Quite impressive. Rick also has all the video of the
testing that was done on his coach, including all the various test
stopping distances. If Jim could get someone to assemble all this
various information on a Power Point presentation at the next rally
in Texas he would have you folks itching to purchase the system and
maybe install it for you at his facility. Did you get that JIM?

Chuck Aulgur
La Mesa, CA
76 Royale with great brakes
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From: amclist-bounces@temp.gmcnet.org on behalf of Charles Aulgur
To: GMCnet

Subject: [GMCnet] JUST WONDERING

Date: Tuesday, October 06, 2009 7:03:21 PM

Date: Tue, 6 Oct 2009 11:05:18 -0400
From: Rick Denney <rick@rickdenney.com>

Randy writes...

> Are you trying to pin the rear wheel to the ground without letting
> it skid?
>

The problem is that the front bogie acts as a lever when the brakes

are applied. That lever raises the coach. The rear bogie is only being
pushed down by its own weight, if the coach it's attached to is being
raised. It's quite possible for the front bogie to reduce the weight

on the rear bogie by 90% under maximum braking. With so little weight
on the rear wheel, it skids too easily.

Even with my light 23' coach, I've smoked the rear (rear) tires during
hard braking.

The reaction rod eliminates the lever effect on the front bogie by
providing a link that pushes it back. At that point, the rear bogie
maintains its normal weight.

When you ride a bike, if you nail the front brakes too hard, the rear
wheel will actually lift off the ground. That's because the weight of

the bike and rider is higher than the braking force on the front

wheel, which is applied at the pavement. If the resultant of all those
forces ends up in front of the front tire's contact patch, the rear

wheel will lift right off the ground. I understand the science, and

I've also experienced it, with the scars to prove it. Chuck's reaction

rod eliminates the bogie as a lever, and now the whole coach becomes a
lever with normal weight shift to the front wheels. The rear wheels

still unload a bit, but they do it together.

The sticking point for me is that the brakes have to be able to rotate
with respect to the bogie arm for it to work. That means disk brakes,
because nobody has come up with a rotating brake backing plate for
drum brakes. That makes it an expensive modification--you have to
convert to disk brakes on the rear at the same time.

Rick "liking the idea and wishing it was cheaper" Denney

'73 230 Ex-Glacier "Jaws"
Northern Virginia

Rick,

Thanks for helping explain how my reaction bars system works. That
is the kind of help I was hoping for in by JUST WONDERING post.
However, I need to add a little clarification. If you have good rear
brakes and apply full brake pressure,the mid axle will lift the rear
wheels completely off the ground when the front brakes are also
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causing the front of the coach to dive. With normal braking, there
is always approximately 1/2 of the braking energy on the mid axle is
being dissipated by adding weight to the mid axle, which does not
help slow the vehicle. However, by adding weight to its-self

(lifting the rear of the coach), the mid axle is capable of providing
additional braking with out sliding.

The rear wheel brakes are a different story. When the brakes are
applied on the rear wheels they act just opposite to the mid axle.

The brake torque is applied to the suspension arm in a clock wise
direction with approximately 1/2 of the braking torque being
dissipated by pushing down on the suspension arm rotation pen. It
cannot lower the rear of the coach because the mid axle has much more
lifting capability then the rears have pushing down. The net affect

is the rear wheel has to take weight off itself to react the brake
torque and when the braking torque around the axle approaches the
opposite torque generated by the tire friction with the road surface,
the wheel stops turning. If you look at by videos frame-by-frame you
can hear the rear tire screeching long before it is lifted off the

ground. The bottom line is the rear tires on a non-modified GMC does
very little braking of the vehicle during a hard stop, but you hear

the rear tire screeching and think you have good brakes. With the
braking torque being dissipated by pushing or pulling on the bogie
frame, all of the braking energy is being dissipated by slowing your
vehicle, and both rear wheels provide similar braking ability. That

is why I say the reaction arm system provide approximately 150 % more
braking capability; 50 % on the mid axle and approximately 100 % on
the rear during hard braking.

Chuck Aulgur
La Mesa, CA
76 Royale with great brakes
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From: amclist-bounces@temp.gmcnet.org on behalf of Charles Aulgur
To: GMCnet

Subject: [GMCnet] JUST WONDERING

Date: Tuesday, October 06, 2009 4:24:31 PM

The material that I presented at the last combined GMCWS/GMCMI rally
in Santa Rosa is on the GMCWS web site <GMCWS.org> filed under
technical articles. It includes descriptions and photos of the

system I first developed for my GMC and it also contains some video
of my braking tests that show the action of the mid axles with and
without the reaction bars installed. I am in the process of

replacing my original system with the production version that Jim K.
is having manufactured and is now listed for sale in his latest

catalog. You can request a copy of it by calling 1.800.752.7502.

The plan was for Jim and myself to have the production versions
installed for the Pueblo rally where people could drive the coaches
and experience the braking action with all four rear wheels using all
the braking energy slowing the coach instead of wasting over half of
it lifting the rear of the coach and overloading the mid axle tires

and causing the rear axle tires to slide because the weight of the
rear has been removed by the lifting action of the mid axles. The
parts did not get manufactured in time for the rally.

The first production version was completed around the first of the
year and was installed on the engineer's GMC that designed the
production version from my original drawings. He used and abused his
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GMC to do brake testing over a two day period where various stopping
test were done with and without the torque reaction bars installed.

The testing also included various size brake calipers and different

types of brake pads. I don't have test data but I believe the

average stopping distance was around 40% less with the reaction bars
installed. And yes, we proved we could slide all six wheels on a GMC
but that is not what you want. We concluded the best combination was
to use the stock GMC 70 mm front calipers on all four rear wheels.
Using the 80 mm calipers with the "yellow" brake pads on the rear is
to much brakes without ABS.

Chuck Aulgur
La Mesa, CA
76 Royale with great brakes
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From: amclist-bounces@temp.gmcnet.org on behalf of Charles Aulgur
To: GMCnet

Subject: [GMCnet] JUST WONDERING

Date: Monday, October 05, 2009 6:25:10 PM

I returned home yesterday from the Pueblo rally and have spent most
of the day going thru all the GMC net postings that have accumulated
sense I left for the rally. I was hopping to find some comments
(good or bad) about the seminar I presented, along with Jim K, at the
rally and this is the only one I found and it was not on the GMC net:

Hi Chuck

I enjoyed your presentations on your various systems for the GMC
motorhome at Pueblo. Thanks so much for developing and sharing this
information.

Billy Massey (bdub)

As most of you know, Billy is one classy guy and donates a lot of his
time helping the CMC community, and I hope he doesn't mine me
posting his e-mail. This was the third time that I have presented a
seminar on my rear brake torque reaction bar modification and with
counting Billy's above, I have received three e-mails and no phone
calls with questions or comments over the last four years on the
subject. On of the most highly respected technical person that posts
on the GMC net stated some time back that this modification is "the
most significant inventions that has ever been developed for the
GMC". Over the last 20 years that I have owned a GMC and attended
rallies, I believe there has been more discussion about the poor
brakes on the GMC and how to improve them than any other subject, and
they are the one item that affect safety more then any other item. I
have asked numerous people why the like of interest on this subject
and they all state the same thing: "They don't understand what you
are talking about". Are there any mechanical engineers on the GMC
net that understand how to calculate loads, braking torque, moments
and thrust vectors that can help explain how my modification works so
that people can better understand how it improves their maximum
braking capability and/or why it doesn't help their braking capability?

Chuck Aulgur
La Mesa, CA
76 Royale with great brakes
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From: amclist-bounces@temp.gmenet.org on behalf of Charles Aulgur
To: GMCnet

Subject: [GMCnet] JUST WONDERING

Date: Tuesday, October 06, 2009 11:23:01 PM

Date: Tue, 06 Oct 2009 22:19:43 -0400
From: Ken Henderson <kenOhenderson@gmail.com>

Huh?

The problem with the OEM system is the pole-vaulting about the center
wheels under braking moments. Without that problem, the rear wheels
would have no adverse reaction to braking. Braking would, in fact,
counteract the moment generated by the CG.

With the reaction arms on the center wheels, pole-vaulting is
eliminated. The rear wheels still generate no adverse moment and
reaction arms might even be detrimental since they would eliminate the
beneficial moment they contribute.

I doubt that any of us will ever agree except those few who draw and
understand free body vector diagrams. Empirical data is the only way to
satisfy skeptics.

Ken,

I don't often disagree with with what you have to say, but | don't
agree with you statements relative to the rear wheel braking. When |
first started this project | only considered the mid axle. When I
installed my system on the mid axle | was very excited as it stopped
the mid axle lifting the rear of the coach but | was totally

surpassed that the rear wheel still slide almost as bad as it did

before | modified the mid axle. After further evaluation of what is
going with the rear wheels, and doing the vector analysis, | realized
that braking torque on the rear axle is reacted by the torque
generated by the rear tire friction with the road surface. The two
torques have to be equal and opposite so fore the rear brake to
generate torque, it has to push down on the suspension arm pen. It
cannot lower the rear of the coach enough to equalize the two
opposite torques around the rear axle so it starts taking weight off

of the rear wheels until the two opposite torques are no longer
balanced and that is when the rear tire starts screeching.

Therefore, in my humble opinion, you gain more braking capability on
the rear wheels with the torque reaction bar installed then you gain
with the mid axle. With the total system installed, you gain
approximately 50 % on the mid axle and 100 % on the real axle under
maximum braking condition. If you look at my video frame-by-frame you
can hear the rear tire screeching long before it is lifted off the
ground. | would like to hear you analysis if you disagree.

Chuck
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