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PROCEEDI NGS
(Tinme noted: 9:00 a.m)

M5. GLL: @ood norning. | think |I've net
nost of you, but good norning again.

I'mglad that you're all here this norning
and in spite of ny worries and concerns, Mot her
Nat ure has cooperated with us today. W have good
weather. So that's a plus.

M/ nane, again, is Margaret GIIl. | wll
be the noderator for the neeting today.

V& have a very conpact agenda, as you can
tell. But we're very anbitious. W plan to get
through it today on schedul e as nmuch as possi bl e.

W have the roomuntil five if we need to
stay that long. W will proceed according to the
schedul e.

Right now 1'd like to introduce to you
t he sponsors of the Aazing teamand then |I'l|
introduce the dazing teamitself.

Fromthe Safety Performance Standard
G fice we have Barry Felrice, our Associate
Adm ni strator.

Ji m Hackney. Wuld you stand, please? He
is nowthe new Director for O ashwort hi ness

St andar ds.
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I s Ral ph Htchock here? Well, maybe he'll
be in later, but he's the R&D counterpart to Jim
Hackney.

Now, | will introduce the team nenbers.
And if you will stand when | call your nane |'d
appreci ate it.

Lillvian Jones, Steve Duffy, d arke
Har per, Linda MQray, D nesh Sharnma, Rob Sherrer,
Don Wl Il ke, and Dr. John Wnnicki, and your's truly.

Bef ore our Associ ate Adm nistrator
wel cones you, 1'd like for you to know just a few
t hi ngs about this neeting.

Your statenents will be recorded and
transcript will be available at a | ater date, maybe
in a couple of weeks.

| woul d encourage you to submt your
comments to the docket by March 1.

Wthout further adieu, | would like to

introduce to you M. Barry Felrice.

(Appl ause)
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VWELCOVE AND RENVARKS

BARRY FELR CE
ASSQCO ATE ADM NI STRATOR

FCR SAFETY PERFCRVANCE STANDARDS

MR FELRICE: Thank you. Thank you
Mar gar et .

I'd also |ike to wel cone you here and to
say good nmorning. |It's probably the | ast good
norning in Washington for a few days if we believe
our weat her forecasters.

It's nice to see such a nice crowd here,
sone different faces than I' mused to seeing.
appreci ate everyone comng fromout of tow for this
neet i ng.

| just want to spend a few mnutes as to
what we really want to acconplish here today and why
we're having this neeting.

But before | do that 1'd |ike to give you
greetings fromDr. Martinez, the NHTSA Adm ni strator
and Phil Recht our Deputy Admnistrator, both of
whom wanted to be here this norning, but
unfortunately had prior commtnents and coul dn't
make it.

Also fromBill Boehly, ny counterpart in
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the Research Ofice who's been out of town the |ast
coupl e of weeks.

Wiy are we having this neeting?

Those of you who track NHTSA fairly
closely will notice that we're having nmany nore
public neetings than we have had in the past.

This is sort of the new NHTSA, a new way
of doing business. Wile this neeting is co-hosted
by the Regulatory Ofice it doesn't nean that we're
about to issue regulations. |In fact, we're not
going to do that until we see the results of this
meeti ng and perhaps do sonme additional research.

For what we want to do, this is consistent
with President dinton's clains to regul atory
agencies, is to change the way we do busi ness.

Rat her than the regulators sitting in Washi ngton,
dreamng up all these crazy things, you know, pails
with holes in the bottomand that kind of stuff, the
Presi dent has ordered regul atory agencies to reach
out nore to their custoners; to talk to the public,
totalk to the regulated parties and to do that
prior to actually issuing regul ations.

That's what we're doi ng today and we' ve
done in the past.

This type of neeting is early input that
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you can give us to hel p shape the direction of our
pr ogr ans.

It's consistent with the quarterly
periodi ¢ nmeetings that Research hol ds on specific
subjects. It's consistent with the quarterly
neetings that ny office has been hol ding for about
15 years now.

It's consistent with the Agency's
strategic plan. This is a plan in process that
we're taking very seriously, unlike the projects
that were undertaken while | was head of the
Pl anning O fice which gave us a docunent that stayed
on a shelf for awhile, but our Strategic Pl anning
process is inportant to the Admnistrator.

VW' ve published a draft for comrent. |
t hink coorments were due -- and perhaps sone of you
commented -- right around Christmas tinme. W' re now
in the process of revising that plan. Again, based
on your input, so it's the public hel ping shape the
Agency's activities.

And that's what we'd |ike to do today.

This is really the second neeting of this
sort that we've had on a research activity. W had
one | ast summer, | believe, on door |atches,

potential door |atch upgrade. And now we have this
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one.

V& have ot her ones upcomng. W wll be
hol ding one, | don't know exactly when, but sonetine
the first half of this year on possible inprovenents
to our head restraint standard and will be putting a
report in the docket and trying to gather your input
once agai n.

VW [earned fromthe first neeting on door
latches in the sense that, at that tine, we didn't
have a report for the public to ook at prior to the
nmeeting and so it was nainly governnment staff
presenting the results of the research and everyone
in the audience said, "Www, | don't know what to say
about that."

This time we had a report in the docket
for a few nonths, and what we're real ly | ooking for
IS your input to us, your guidance. Tell us what we
did right, what we did wong, what we should do
next; nore research, rul emaki ng, whatever.

Margaret introduced the team | want to
say that the Agency is very proud of this team
This is really our prototype teamin the Agency in
terns of we had five different offices working
together toward a common goal as conpared to sone of

the internal friction that existed in the Agency
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bef ore where everyone felt they had to criticize the
other office's product.

This time we threw everyone involved in
together early and said, hey, here's the goal, you
all work together to get there, iron out your
di fferences now.

| think that led to an excell ent product,
hopeful |y you all have this report.

Are there any extra copies if people need
it?

M5. A LL: Yes.

MR FELRICE: Let nme also say that --
notice your seats are kind of close together if you
want to spread out a little, I"'msure that's fine
and the people next to you won't feel offended.

As | nentioned, we have five organi zations
in the Agency working on this teamto produce this
report. They're all here today.

This is a very serious effort in the
Agency. If you believe the potential benefit
nunbers of inproved glazing, it's 1,300 |lives a year
-- up to 1,300 lives a year, a very, very
significant safety inprovenent. Even if it's half
that, it's still a very, very significant safety

i npr ovenent.
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This is part of Secretary Pena' s roll over
pl an. Some peopl e have been skeptical about that
pl an. The Secretary announced it summer of '94.

There were nearly a dozen activities in
there. W have nmade progress on those.

|"monly nentioning this because
rollovers are a very inportant focus of this
Agency.

V¢ have everything from public education
efforts, to research, to rul emaki ng.

VW did issue our head injury reduction
standard | ast sumrer. That has significant benefits
associated with roll over.

The door |atch nmeeting that we had is
geared to reducing rollover casualties, as is this
effort.

W' ve spent nearly a half a mllion
dol ars of your noney, the taxpayers noney, over the
| ast year on this project.

VW' ve had about 6,000 person hours devoted
to this activity.

Al that, coupled with the nunber of
Agency staff you see here today, it should be a
fairly strong indication that we are very, very

serious about this subject.
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11

What we really need nowis for you to tel
us, what next.

It may be differences of opinion, |
encourage differences of opinion, | encourage a
frank di scussion of what the Agency has done, what
you as manufacturers or suppliers are doing. This
is atinme for us to share.

As | said, we are not in rul emaking. W
may not be in rul emaki ng.

Anot her thing President dinton asked
regul atory agencies to do is not regul ate every
aspect of performance on a subject.

He asked us to work with industry, to work
with voluntary standards organi zations to the extent
possi bl e.

So as far as inproved glazing, if you al
want to do that yourselves, if you think that's
appropriate, well, we welcone that.

And that would relieve us of the burden of
regul ating, because I'lIl be the first to say the
gover nnent doesn't al ways know what's best all the
tine.

So with that, | just want to say, again,
wel cone.

A ve us your frank input and candid i nput
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t oday.

Thank you.

(Appl ause)
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H STORY AND SAFETY NEED
CLARKE HARPER
CO LEADER ADVANCED (LAZI NG RESEARCH TEAM

CLARKE HARPER  On behal f of the Advanced
d azi ng Research Team again, 1'd like to wel come
you to Washington, D.C for participating in this
public neeting.

The goal of the Advanced d azi ng Research
Team has al ways been to devel op a recommendation to
t he Agency on whether glazing mtigation shoul d be
regul at ed.

Anot her goal w thin ourselves was to
encourage Wi thin the industry research and to
assess the devel opnents within the industry as they
evol ve.

The NHTSA originally started ejection
mtigation glazing during the side inpact area in
the eighties.

Then in 1991, the Internodal Surface
Transportation Efficiency Act required NHTSA to work
on preventing rollovers.

The rol |l over programi ncl uded both studies
of howto prevent rollovers and howto mtigate

injuries once the rollover had occurred.
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14

NHTSA quite quickly found that the major
cause of injuries in rollover was ejection through
t he gl azi ng.

On this pie chart (indicating), you can
see that this segnent is the rollover fatalities and
half of the fatalities are caused by partial or
conpl ete ejection out of glazing throughout the
entire autonobil e.

Then in 1994 the Agency created and
enpower ed the d azing Team which we've been tal king
about, and the team has produced research results,
which | believe are well beyond the busi ness-as-
usual expectations that have been done in the past.

The next question is, is there a safety
need for this progran?

There are over 60,000 peopl e per year
partially or conpletely ejected out of vehicles.
40,000 of these people are partially or conpletely
ej ected out of gl azing.

7,500 peopl e per year die in accidents
involving partial or conplete ejection out of
gl azi ng.

This is the entire set of fatalities per
year, and this is the subset just for gl azing.

This is 25 percent of the light vehicle
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15
occupant notor vehicle fatalities. This nay be one
of the greatest renaining areas of injury
mtigation.

Several distinct subsets exist within this
information. There are 25,000 peopl e per year
partially or conpletely ejected out of the right and
left front side wi ndows of the vehicle.

This is 78 percent of all the ejections
out of the non-w ndshield gl azi ng.

Anot her pattern that has shown up is that
rollovers nornmally result in conplete ejections and
side inpacts nornmally result in partial glazing
ej ections.

The Agency does recogni ze that ejectees
are unbelted. This chart shows that 97 percent of
t he peopl e being ej ected are unbel ted.

Since 1982 safety belt use has increased
from1l4 to 68 percent. However, the ejection rate
in fatal accidents has renai ned constant.

Qur research psychol ogists are trying to
establish if there is a correlation between high
risk drivers that are involved in rollover accidents
and peopl e that do not wear their safety belts.

The Agency continues to work on

reasonabl e ways to save lives and both increase --
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16
attenpting to increase safety belt use and inprove
crashwort hi ness.

VW have nade significant progress. In
1995 we published the status report.

I'd like to mention as a side bar that I
want to thank the two people that did show up to the
Decenber neeting that was postponed. | want to
thank themfor their consciousness and zeal ousness.

Today on February 1, we're here to discuss
this research report and sone additional findings
since the report was published.

These presentations w ll include the
research data to date, our cost analysis and we wil|
go over our benefit analysis or the nunber of |ives
we feel could be saved.

Let me enphasi ze several things during the
progress of this meeting.

First the information you are about to see
is raw data. Sone of this data has been generated
as recently as -- Wat, two days ago? And it has
not been conpl etely anal yzed, but we are presenting
it to you for your edification.

Next, the purpose of this nmeeting is to
interact with you

V& encourage you to participate and ask
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questions and by the questions and input to the
nmeeting we will try toredirect or direct the future
of our research program

Thank you, Margaret.
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RESEARCH
STEVE DUFFY, MEMBER
ADVANCED (AAZI NG RESEARCH TEAM

STEVE DUFFY: (Good norning. M nane is
Steve Duffy. M part of NHTSA s Advanced 4 azing
Research Programwi || be discussing sone of the
ejection mtigation research that's bei ng conduct ed
at NHTSA' s Vehicle Research and Test Center in East
Li berty, Chio.

VRTC i s again NHTSA' s in-house R&D
facility.

The research objectives that we have in
this part of the programis to identify common
measures to occupant ejection through side w ndows
to showthe feasibility of these counterneasures,
and by feasibility |I essentially nmean the durability
I ssues.

Today's programw || not discuss any of the
durability issues but there will be a report comng
out, | believe, in the sumer discussing our
findings on durability. Finally tolimt increased
head and neck injuries by glazing contact and
| aceration potential by broken gl ass.

The approach I'Il take today is first to

AM &P.M OOURT REPCRTING
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identify the counterneasures that we've been working
with to date in our research, then to tell you about
our efforts in developing certification tests in the
areas of retention and sone injury potential.
Finally to tell you about sonme of our limted
testing in evaluating these counterneasures.

The gl azi ng types we' ve been working wth
are, of course, tenpered gl ass, which we've been
using as a baseline; glass plastics, which Il
refer to as bi-lamnates, tri-lamnates and sone
rigid plastics.

Bef ore you, you see the two candi dates the
two bi-lamnate candi dates that we've received.

On your left is the product from Saint
Gobain in which a one mllineter |ayer of
pol yur et hane with both abrasi on and energy
absorption characteristics is lamnated to a piece
of 3.2 mllimeter tenpered gl ass.

On your right you' re probably famliar
with the DuPont product where the plastic layer is
actually a nmulti layer of plastic conposed of
pol yvi nyl butyryl next to the glass |ayer, on top of
which is placed a thin | ayer of polyester for
abr asi on resi st ance.

On top of that is an abrasi on resistant
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hard coating for additional scratch and abrasion
resi st ance.

The tri-lamnates that we' ve been worki ng
with include the one on the left supplied to us by
Monsanto where a .76 mllimeter layer of PBBis
sandw ched in between two 1.85 mllineter anneal ed
glass plys for a total thickness of about 4.5
mllineters

The one on the right is an interesting
concept supplied to us from Advanced A ass Products
where a thicker piece of, what they call Novafl ex
Plastic, which | believe is a durable nylon, is
sandw ched in between two chemcally tenpered gl ass
plys for a total thickness of 5.3 mllineters.

It's a very rigid conposite.

V' ve been supplied with two different
pol ycarbonates. On your |left, GE has given us sone
sanpl es of Lexan.

These sanpl es that we recei ved were coat ed
with a silicon resin hard coating on both surfaces.
The product on your right is Bayers' Makrol on
pol ycar bonat e.

The thickness of the two products were
essentially the sane. The nakrol on product had no

scratch resistant product put on it.
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I n devel oping our certification tests, we
first had to establish inpact conditions, nanely
mass and speed.

W used three sources of data to establish
t hose conditions, including accident data files from
NHTSA' s NASS dat a base, sone crash test data that we
anal yzed from staged roll over crash test that NHTSA
per f or med.

For the nass cal cul ati ons, we used both
pendul umand sled test data that 1'll explainin a
little bit, and some limted wi ndshield test data.

Fromthe rollover test filmanalysis --
incidentally, these were rollovers where there was
contact between the test dummy and the slide
gl azi ng.

W found a contact speed range of 2.4 to
31.4 kilometers per hour. Again, this was obtained
through digitizing sonme filns fromthese roll over
tests.

Wth an average contact speed of 13.3
kil oneters per hour.

In our accident data analysis, we
calcul ated the vehicle' s |lateral change in velocity
of a struck vehicle in the -- a vehicle that was

struck in the side.
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VW found a w de range, anywhere from zero
to 56 kiloneters per hour, with an average of 18 --
with a nost frequent delta V of 30.6 kil oneters per
hour .

Ve then attenpted to cone up with our
inmpacting mass for the certification test. Wat we
wanted for our inpacting nmass was the type of mass
that we felt would be evident in certain types of
crash nodes, including both rollover and side inpact
crash nodes.

So we attenpted to neasure the effective
mass usi ng pendul umtests where we struck the head
and shoul der separately and then noved on to sone
sled tests.

These were all used with the BioSID test
device. The BioSid dumy is configured for side
inmpact in that it has an accel eroneter |ocated on
the shoul der along with the triaxle accel eroneter in
t he head.

An effective nmass is sinply calcul ated
using Newton's F equal s MA where we can neasure the
force and the acceleration and divide out to get the
ef fective nass.

This is just a frane froma high speed

vi deo of the pendulumstriking the BioS d dummy in
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t he head.

The pendul um wei ghed about fifty pounds
and on the surface we stuck a nunber of different
foans to increase the contact tinme with the head.
This is also the type of test we ran striking the
shoul der as wel | .

Thi s shows the neasurenent output from one
of these tests. And on the bottomone we have the
cal cul ated effect of mass froma head i npact.

This is the resultant head accel erati on,
the inpact force neasured froma fifty pound
pendul um

As you can see, the effective nmass quickly
rises to about 4.2 kilograns. Essentially the
wei ght of the BioSid head which is 4.5.

Then as contact tine increases, nore and
nmore of the dummy is picked up in the calculation
and it rises to above ten kil ograns.

The sane type of output but fromthe
shoul der .

What we found, the accel eroneter | ocated
on the shoulder -- well, the shoulder itself was
very light in weight and the accel eroneter out put
was very occilatory and we weren't able to get sone

very good data fromthere.
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VW were forced to use our accel eration
nmeasured at what is known as the T-1 or first
thoracic rib that happens to be inline with the
shoul der .

The only problemis that because of its
| ocation, there was a neasurenent response del ay,
which resulted in a near zero divide situation
resulting in an artificially high spike.

But as you can see, as the measurenent
systemsettled out, the effective nass settled to be
about just under 16 kilograns then gradually rose to
about 25 to 26 kilogranms and then well up to 90
ki | ograns.

During this point, it is evident that the
head and shoul der are bei ng pi cked up and t hat
effected that mass neasurenent.

The pendul umtests produced two
significant findings. First of all, it validated
our effective nmass neasurenent, but because those
i npacts were isolated to specific areas, nanely the
head and shoul der, it did not give us any indication
as to what woul d happen when | ower segnents of the
body are involved in the contact absorption.

So to study this phenonena, we ran sone

sled tests, again, using the BioSid in both the
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roll over and side inpact configuration.

This shows the set up for the side inpact
sled test. The dummy was seated upright and
essentially we have a sinul ated gl azi ng and door
area with a load cell wall here.

On top of the load cells we placed various
foans. Wth sone of the foans we tried to match the
force deflection properties of Dupont's bi-lamnate
material that we had access to based on earlier
NHTSA wor K.

In this configuration, the shoul der
strikes the glazing area just prior to the head
striking .

To simulate the curvature of a w ndow, we
of fset the head contact area four inches fromthe
shoul der contact area.

The two charts in front of you are from
two different side inpact sled tests using poly
styrene foam and anot her foam known as et haf oam

Again, we had that near zero divide
situation but once the nmeasurenent settles out, we
see that the effective nass early in event is at
about 9 kil ograns.

It then gradually rises to about 18

kilograns. Very simlar results with the different
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type of foam

This is the rollover configuration that we
used on the sled buck. W essentially tipped the
dummy 26 degrees towards the sinulated wall. And in
this case, the head and shoul der struck
si mul t aneousl y agai nst the simul ated gl azi ng area.

I ncidental |y, the side inpact
configuration was run at 15 mles per hour. The
rollover sinmulated inpact tests were run at ten
m |l es per hour.

This is the effective nass neasurenent
fromthe rollover sled tests.

What we did for both the side inpact and
the rollover is we individually calcul ated the
effect of mass for the head shoul der and added t hem
together and these are the results that you see
bef ore you.

Because of the type of inpact, there is no
artificially high spike, but we do find that the
effect of mass quickly rises to about 18 kil ograns
and remains there for sonetine before nore and nore
of the body is picked up in that configuration,
rising well above 43 kil ograns.

W had simlar results for the test run

wi t h et haf oam
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The results of the sled tests produced two
i mpact conditions. For the side inpact we
essentially early in event saw nine kil ogram
effective mass run at 24 or 15 mles per hour for
effective energy of 200 newt on neters.

The rol |l over type inpact produced, early
in event, an 18 kilogrameffective mass for the ten
mle per hour test for effective energy of 180
newt on neters.

So our prelimnary selection for inpact
condi tions was 18 kil ograns and we deci ded to not
limt ourselves in the inpact speeds in sonme of the
testing that we've done. W' ve kept them between
ten and 15 mles per hour.

V¢ decided that we woul d run these i npact
conditions on wi ndshields. The reason being that
wi ndshi el ds had proven to be effective in reducing
ej ection.

So we ran the 18 kil ogram nass using a
hem spherical head forminpactor and we found that
wi ndshi el ds are capabl e of resisting penetration
with the 18 kil ogram mass of just over 14 mles per
hour .

This hel ped us solidify our concl usions of

our prelimnary selection of 18 kil ograns as our
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i mpacti ng nass.

VW find fromthe sled tests that there are
simlar energy levels at two different inpact nodes.

(ne wi ndshi el d testing phenonmena we
di scovered was that, for the given energy, the high
mass, | ow speed seened to be nore severe than the
| ow mass, hi gh speed configuration.

Because ejection is largely a rollover
problemand the rollover sled tests pointed to an 18
kil ogrameffective mass, we decided to pursue our
research with the 18 kil ogram i npact or

Before we built our inpactor, we needed to
deci de what type of criteria we thought this
certification test should be able to neasure.

O course, retention is the big one that
we're after, but also we need to, according to our
obj ectives, look at head injury and neck injury and
any | aceration potential. A though mnor, they are
di sfiguring.

Along with the selected criteria that we
feel we need to research, we need to deci de what
type of nmeasurenents will be nmade with each of those
criteria and what pass/fail limts to apply to that
criteria.

For exanple, retention, we're | ooking at
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29
possi bly a maxi num dynamc deflection in the
certification test. There's also other ways of
doing it, including an energy contai nnent val ue.

For head injury, there's of course the w dely used
HCinjury criteria.

But there's sone ot her research being
conducted internally in NHTSA and in the bio
community involving a mean strain type criterion.

Neck injury performance criteria woul d be
probably sonething |ike neck rotati on and neck
| oadi ng neasurenents.

And for l|aceration, although there is no
accepted nmethod for neasuring the | aceration
potential, there's one or two devel opnental prograns
going on including this Pal ner face mask which uses
the triple X laceration index, which you find using
the sham cut program

And this is sonmething that we'll start
| ooking at in the near future.

Wth the inpact conditions defined and
some of our criterion established, we built an
i mpactor for our certification tests. W decided on
a guided inpactor that can neasure both accel eration
and di spl acenent .

The gui ded formof inpacting, we felt,
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woul d be nore repeatable than the retention test.

Qur inpactor is capable of adjusting a
mass and we can change the inpact face onit. And
it's sonething very inportant. It can be used
inside the vehicle for conponent systemtesting.

This slide just shows the inpactor we cane
up with. Again, it's 18 kilograns. The
accel eroneters are placed inside the head form here
that you see before you.

Just behind the head formwe have a | oad
cell. Wuat we use the load cell for is to verify
the accel eration traces fromthe head form

It's widely known that glass testing is a
very harsh environment and it's very easy to destroy
accel eroneters. That way the | oad cell data could
verify if our traces |ooked correct.

The head formthat we chose is known as
the featureless free notion head form It was
devel oped in NHTSA s upper interior head protection
program Cbviously it's not free notion in this
i nstance where we rigidly attached it to our guide
syst em

VW chose this head form first of all,
because it was readily avail able, but al so because

it provided a large inpacting area to the gl azing
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sur f ace.

It nmeasures just under nine inches in
l ength and just under seven inches in breadth.

It's very simlar to the Hybrid Il head
formin that there's an al um num shelf and the poly
vinyl head skin is placed over the al um num shel f.
The accel eroneter sit at the GG of the head form

VW began, then, testing sone of the
alternative glazing that we received; the five
alternative glazings that | nentioned previously.
Ve did this to start establishing sone of our test
pr ocedur es.

Al these tests in this first round were
with glazings that were rigidly nounted to a frane.
This way the materials sawall the -- or did all the
energy absorption. There was very little frame
distortion. W ran all these tests in the 10 to 15
ml e range.

The results of this early test data show
that in general all the nmaterials that we worked
with did an adequate job in containing the 18
kil ogrammass up to about 15 mles per hour.

Bef ore you you see the results of a bi-
lamnate. This was an inpact to the center of the

vi ewi ng area.
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(ne thing we did notice is that with the
bilayer it seened |like the entire glazing surface
area was used in the energy absorpti on.

The tri-lamnate configuration, on the
other hand, | don't know if you can see that, but
there was penetration at 15 mles per hour. That
seened to be the upper bound of the tri-lamnate in
rigidly nmounted testing.

And it appears that the inner glass ply
prevents all the stretching -- prevents the plastic
away fromthe center to be involved in the energy
absorption is sonmething that we've reasoned i s going
on here.

Now, to help us further define our testing
procedures and the certification test, we thought it
was necessary to start |ooking at the counterneasure
eval uat i on.

By counterneasure, | nean, a fully
encapsul at ed advanced gl azing sitting inside a
w ndow frane so that we can test the whol e side door
system

Mich of our work stens fromearly NHTSA
work under the direction of Carl darke. You're
probably all famliar with his T-edge encapsul ati on

desi gn.
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Carl reasoned that if we could transfer
the load to the w ndow franme, we woul d have
i ncreased retention capability.

This early T-edge was nodified with some
steel bars to provide increased strength. He also
nodi fied LTD doors to accept the T-edge
encapsul ati on and much of the testing was done with
t he cl anped wi ndow frarne.

That research found successful retention
under the inpact conditions of 40 pounds up to 20
m | es per hour.

About this tinme, Excel Corporation was
nmonitoring the work of NHTSA and they decided to go
ahead and build a production level nold with the T-
edge design that could nmass produce these

encapsul at ed gl azi ngs.

For our research, we contracted with Exce

to supply us with these encapsul ated w ndows.

Bef ore you, you see Excel's origina
design at the T-edge and notice that under the
current dinmensions we would have to greatly nodify

the wi ndow franme of the LTD door.

So what we had Excel do is nodify the edge

design into what we call an L-edge where we coul d

sinply place these encapsul ated wi ndows i nsi de the
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LTD wi ndow frane with very little nodification

The only nodification that we needed to do
was attach this retainer section to the w ndow frame
of the LTD door after the nodul ar gl azi ng was
install ed.

The encapsul ation nmaterial is a
pol yur et hane produced in a rimfashion. There is no
steel reinforcenent bars in this particul ar design.

After speaking w th nodul ar gl azing
suppliers, we thought that it woul d be advant ageous
if we could develop a counter neasure in which the
only encapsul ati on was along the vertical edges of
the window of this particular LTD wi ndow, both the
"B" pillar side and the "A" pillar side. That way
we woul d not have that black band when it crossed
the view ng area.

So our first round of testing consisted of
this configuration

In our early tests, with this
configuration, we decided to take a | ook at what
effect the inpact angle had on the displ acenent
nmeasur ement .

The LTD door was rigidly attached to a
frane in this early testing at the | ocations typical

of -- that you would find on the vehicle in an
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orientation as it would sit on the Ford LTD vehicle.

For this particular glazing, we positioned
the inpactor 23 degrees upwards so as to naxi mze
the surface area that first contacted the gl azing.
Al these tests were run by positioning the center
of gravity of the inpactor to the geonetric center
of the view ng area of the LTD w ndow.

This slide shows what effect the inpact
angl e has on sone of these glazing. I'mnot sure if
you can read, but these are the five different
advanced gl azing that we were using, the first one
DuPont, the second Saint Gobain's bi-lamnate,
Monsanto's tri-lamnate, and the two pol ycarbonat es,
| exon and makr ol on.

As you can see, inpact angle does have a
rather large effect on the displacenent nmeasures of
t he advanced gl azi ng systemby as nuch as three
i nches.

Again, | have to point out that this is
l[imted testing. W' ve only received a |lot of these
nodul ar gl azings or all the nodul ar gl azing recently
and we have only a few data points to present to you
today. Qobviously repeatability is an issue that we
need to address in the near future.

The other thing we noticed from our
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testing was that the edges -- the non-encapsul at ed
edges are subject to large deflections. These are
two tests captured from high speed film

On the left you see a bi-lamnate and on
the right atri-lamnate configuration. And this
has caused sone concern for us because obviously
that opening is nore than enough to allow an
occupant's head to fit through.

These tests were all run at 15 mles per
hour .

The retention system to our surprise, was
very good. W had no part of the encapsul ation
along the "A" or "B' pillar came out of the franme.

You'll notice that on the right the tri-
| am nate showed nuch | ess gap between the w ndow
frane and the top of the w ndow.

Al the glass plastics, the two bi -
lamnates and the tri-lamnates, faired very well in
this testing, nmeaning that they stayed inside the
wi ndow frame and the part that was encapsul at ed,
there was no penetration and the inpactor cane to a
stop before it reached the physical stops that we
put on our inpacting device neaning that the
materi al absorbed all the energy put into that

system
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There was no cuts or anything like that in
the material .

The pol ycar bonat es produce sonewhat
different results.

Bef ore you you see the makrol on
pol ycarbonate, and this is very typical of the
testing we saw where there was quite a bit of
fracturing going on.

I ncidental |y, Bayer supplied us with
nmakrol on that was thernoforned to match the
di mensi ons, curvature and size, of the LTD w ndow.

V¢ did find adequat e adhesion with the
pol yur et hane nol d and the pl astic.

This is GE s Lexon, a typical result of
GE' s Lexon.

| must point out, though, that GE supplied
us in this first round with flat sheets of their
Lexon pol ycarbonate in which we cut to the
di mensi ons of the w ndow and gave themto Excel for
encapsul ati on.

And there's every reason to believe that
with our cutting process we introduced sone stress
concentration factors that probably resulted in what
you see there.

Anot her observation was that we did find a
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| ot of the del amnati on between the Lexon
pol ycar bonate and the pol yuret hane nold. Again,
that was coated with a silicone coating.

Anot her phenonena that we di scovered in
our testing was this erroneous accel eroneter output.
It was at the outset of our research

V¢ thought that it would be very desirable
if we could fromone inpact test device neasure al
the pertinent factors in our tests and we had hoped
to get the head injury criteria fromthat 40 pound
i npactor as well.

But as you can see, due to a nunber of
conplicating issues, we were getting these spurious
signal s here.

What you have here is the inertial peak
just before the glass breaks and we're finding that
after it breaks, we're getting this type of noise in
all the different naterials, all the glass plastic
materi al s.

And as you can see, you can trick the HC
algorithmthat we use into neasuring sone very | arge
H Cs over an area that we believe is not part of the
i npact event.

Again, considerable tinme and effort was

put into trying to solve this probl em
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Qur solution to our erroneous output was a
conbi nati on, including going to sone higher
frequency accel eroneters and to i ntroduce a second
certification test, the free notion head form

The free notion head formwas recently
devel oped in NHTSA s upper interior head protection
pr ogr am

This shows the free notion type of testing
that we are -- the free notion test device that we
were using to calculate head injury criteria.
Basically consists of a nodified Hybrid 111 head
formwi th the back plate renoved. A netal flat
plate is then attached to that, which sticks to a
nmagnet on the inpactor.

The nose has al so been renoved to take
away any effect of the nose contacting the gl azing
ar ea.

This is a typical output fromour free
notion testing.

On your left is the accel eroneter output
froman Endevco 7270 accel eroneter with a resonant
frequency rating of 95,000 hertz. This is the
accel eroneter output fromthe sane test using the
Endevco 7264 accel eroneter with a resonant frequency

rati ng of 25,000 hertz.
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As you can see, it takes the conbi nation
of the two events, both the free notion type inpact,
and hi gh frequency accel eroneters to resol ve that
probl em of the erroneous out put.

Now we' ve done sone very limted free
notion testing on our advanced gl azi ng, and I
caution you that the H C val ues that we're using
here shoul d not be conpared to the H C 1000
criterion that is wdely used in a lot of the
agenci es research prograns and regul ati on prograns.

H C 1000 was devel oped on cadavers in
whi ch the head was attached to the neck, the neck
attached to a body. Research remains, in our
program to equate the two types of accel eroneter
outputs; one with the free notion type inpact and
full scale Hybrid I'll testing.

Basically what this shows us that for --
it appears, again, under very limted testing, that
the free notion testing may be sonewhat repeatabl e.
Accept, it seens, when we get to the tri-lamnate
configuration, we see that these last tw tests, run
at 18 mles per hour, produced very different HC
results.

And one thing we feel in our research is

that considerable effort is going to have to be put
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forth because of the inherent nature of glass to
identify the repeatability of free notion testing.

Because we had a | arger supply of the bi-
lam nate glazing, we were able to do a | arger scope
of free notion testing. Wat you see there is the
results of HC values fromhitting the
pol ycarbonates in two different areas.

The yellow was hitting again in the
geonetric center. The blue was -- we noved that
Hybrid Il head formcloser to the "B' pillar, which
we thought would be a much nore stiffer area, and to
our surprise, we found that H C val ues were sonewhat
| ower .

Again, what | think this points out is
that our research is going to have to identify the
effect of inpact |location on our HC values. It
al so points though, again, that, especially for the
pol ycarbonate, the H C seens to be a very repeatabl e
-- or that free notion testing seens to be a very
repeat abl e test.

Now, because of that concern with the
frame -- the non-encapsul at ed edges showi ng the
| arge di spl acenent, we went back to Excel and asked
themto fully encapsul ate the glazing. And what you

see before you is the encapsul ati on runni ng acr oss
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the two edges that were not encapsulated in prior
testing.

Thi s desi gn does not prevent the w ndow
frombeing raised and |owered. It only provides
what we thought would be increased rigidity of the
glazing material. But, again, high speed filmhas
showed that the fully encapsul ated wi ndows are
subject to these |arge displacenents when we do not
hol d the edges tightly into the wi ndow frame. These
are fromthe sane bi-lam-- tw tests fromthe sane
bi-lamnate nateri al .

VW are attenpting to neasure the door
franme distortion, and we're trying a few different
ways, including sonme filmanalysis using tape
neasurenents. W al so have sone accel eroneters
nmounted on the door. But because of the door frans’'s
low mass, we're not quite sure if we're getting
accurate readings on all our tests.

VW' re seeing on the "B" pillar side,
anywhere fromfour to six inches of deflection. And
on the -- in this corner anywhere fromone to two
i nches of deflection.

This slide shows what effect fully
encapsul ating the w ndow had, if any, on sone of our

materials that we tested.
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I ncidentally, we did not have any Saint
Gobain material at this point, to test, so you don't
see it out there. And what it shows is very nodest
i nprovenent in our retention -- or in the retention
of these certain advanced gl azi ng.

But it also starts pointing out the fact
that the retention test is somewhat repeatable, in
and of itself.

So the prelimnary test observations that
we've made, include in the retention test that the
gui ded i npactor seens to show good repeatability;
that the inpact angle will greatly influence the
di spl acenent neasurenents, and the top edge is
subject to large deflections, for both non-
encapsul at ed, and encapsul at ed confi gurati ons.

In the free notion testing, we' ve observed
that there is good repeatability on sone material s,
nanmely the rigid plastics, and that the inpact
| ocation will probably influence our H C val ues.

Further research that we plan on doi ng
this year includes |ooking at any further LTD
encapsul ati on devel opnents that we can do with
Excel ; perhaps adding a steel reinforcenment bar to
that top and di agonal edge; explore encapsul ation on

other vehicles to, what | nentioned | before. To
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val idate our H C nunbers by using -- by going to
full-scale dummy testing with our glazing naterials,
and conparing themto the free notion type out put
that we're getting to evaluate the neck injury
potential to determne if this should be
incorporated into a certification test; to | ook at
the laceration potential of certain advanced
glazing, to see if that should be incorporated into
a certification test; and other certification issues
that |'ve briefly nentioned, including inpact angl e,
i npact | ocation, and repeatability.

Before | open it up to questions, | just
have a few mnutes of a video showi ng inpacts to
various advanced gl azi ng.

(Starts video presentation)

MR DUFFY: Again, you'll notice that the
i npactor canme to a stop well before it reached it's
physi cal stops.

Ch, incidentally this -- for this ful
encapsul ation testing with the pol ycarbonate, CE
suppl ied us w th thernoforned pol ycarbonates in this
case and they did not put any coating on it. And we
did find, as you can see that there is no fracturing
in this case, nor was there any delamnation with

t he encapsul ation naterial .
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(Vi deo presentation ends)

MR DUFFY: That pretty nuch suns up the
presentation part. W' Il open it up to questions.

(Appl ause)

MR DUFFY: Yes?

CARL CQLARK: It would, of course, be
better protection --

MR DUFFY: Could you identify --

CARL CLARK I'mCarl dark, of the Safety
Syst ens Conpany.

It would be better protection if the
i ndustry would go back to w ndow franes, front and
back. M disappointnent is that you seemto be
pi cking out, again, the bottomhalf of the injury
pr obl em

It would be interesting to | ook at what
you could really do if you take the full power of
the technol ogy instead of just saving half the
people, the way we tend to do in our NHTSA
standards, try and save nmaybe three quarters. It's
possible that you can go to the twenty mle
retention.

MR DUFFY: That is true, and we have the
capability of doing that and we plan to explore,

once we nail down the type of systemthat we want,
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just how fast and how nmuch retention we can obtain
and what are the benefits associated with that.

JOHN TURNBULL:  John Turnbul I, DuPont
Conpany. First, Steve, I'd like to conpl ement you
on what really inpressed ne as a very thorough and
ef fective program

MR DUFFY: Thank you.

JOHN TURNBULL: | have sone questi ons,
just because it was the last thing that you
nmenti oned, on the deflection issue.

MR DUFFY: Yes.

JOHN TURNBULL: The fully encapsul at ed
frame appears to be, when you' ve got defl ection,
that the encapsul ated frane, cane into the w ndow

Was that with the T-edge, and was the
def | ection because the encapsul ated frane canme out

of the door?

MR DUFFY: Well the -- we didn't perform

on the T-edge. That was prior -- that was Carl
dark's work. Wat we didis we went right to the
"L" edge design. W did not see any part of that
frame, that L-edge design conme out of the part of
the frame that we nodified to hold it in.

The part that you saw cone out was --

there was nothing holding that glazing in -- that
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part of the frane in. W didn't want to inpede the
ability for the window to be raised and | owered.
Per haps sone -- our next nove may be to try and hol d
in that top edge, but we have to wei gh the
di sadvant age of not allow ng that wi ndow to raise
and | ower.

JOHN TURNBULL: | guess |I'mnot rea
clear, but maybe sone nore discussion about that.
But when you nentioned using steel rods and franes,
| think there's probably a ot nore to be done with
t he encapsul ati ng system still allow ng novenent up
and down before you go to some overkill on naterial
construction.

If | may, one nore thing?

MR DUFFY: Sure.

JOHN TURNBULL: Wen you tal k about
|ocation, it seens to ne that could be very
i nportant when you tal ked about retention in a
system | i ke encapsul ating frames and defl ection and
keeping the window in the opening. And |I'mthinking
about seating locations, and |I'mal so thinking about
in acrash event. After the first inpact of the
occupant agai nst the wi ndow, do you actually get
rebound, and how inportant is the defl ection?

| seemto renenber that after a crash, you
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usual ly get sone rebound of the occupant back into
the car, and after that continuous |oading as your
FMH i npact or does.

MR DUFFY: Yes. W' ve observed the sane
thing. W do plan on running full scale crash tests
to look at our inpact nethod and to see if, in fact,
what we're seeing with the conponent |evel test, is
simlar to full scale crash testing.

M CHAEL KOBRCHEL: | noticed on sone of
the nost recent data that you projected of the
penetration through the glazing and head form that
the plastic substrates actually allowed | ess
penetration than sone of the nore conventiona
safety glazing. And realizing this is prelimnary
data, if the bond was constant, of the
encapsul ation, and the glazing did not conme out, the
exanpl es that you had shown on the screen, showed
catastrophic cracks in the glazing, plastic glazing.

MR DUFFY: Yes.

M CHAEL KOBRCHEL: How do you attribute
that reduced deflection nunber if the plastic
gl azi ng actual ly cracked?

MR DUFFY: Yeah. |t appeared that
cracking appeared wel |l after the energy absorption.

The inpactor -- the plastic material had absorbed
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quite a bit of that energy prior to cracking. W
also didn't see as nuch door franme deflection with
the plastic testing, to our surprise.

MARGARET @ LL: Pardon ne. | would Iike
for you to identify yourself, if you wll, please.
And may | have your nanme now, for the record?

M CHAEL KOBROHEL: Certainly. M chael
Kobr ohel --

MARGARET @ LL: Thank you.

M CHAEL KOBROHEL: -- with Exce
| ndustri es.

SY ADER Sy Ader, SDC Coatings. |n your
analysis of the glazing is it possible to try and
identify, or try to narrow down what the opti numH C
val ue woul d be, and nmaxi num defl ecti on?

MR DUFFY: Yes. Those -- | nean those
are the goals of our certification test; to define
what that maxi mumdeflection should be. In this
stage in the research, we're still trying to
under st and t he advanced gl azi ng si de door systemto
assi st us in devel oping our retention and HC
levels. W still need to iron out a lot of issues
before we can actually set those pass fail limts.

RAY LEBRECQUE: Ray Lebrecque, Chrysler.

You show in your free-notion head form you' re doing
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the inpacts face in, and | would think that nost
i npacts on the side w ndow, would be the side of the
head.

I's this going to have an effect on the way
that the test results cone out? In other words, if
you're sitting in the vehicle, the side of your
head's going to hit, shoul der, and spreadi ng the
| oad out over an entirely different area, rather
than straight into the glass with the face.

MR DUFFY: |'mgoing to turn that one
over to Don Wlke of NHTSA' He's done quite a bit
of research on the free notion testing. In fact, he
devel oped or was a large part in the devel opnent of
the upper interior head protection program

DON WLKE: | guess, just to answer that,
the head formthat you sawin there, the featurel ess
head form was devel oped kind of early in the 201
research program and it was designed to be
geonetrically and inertially, a conbination of the
front and side head surfaces. Because in 201,
you're hitting the front and side surfaces.

So the answer is that inpactor shape is
fairly representative of the type of area, and
overal | dinmensions of the side of the head, and

curvatures, as well as the front. They're really
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not dramatically different when you conpare the
geonetric shapes of the head.

So, fromthat standpoint, | think
geonetrically, we are doing a reasonably good job of
simul ating the side of the head. A nore conplicated
aspect of that will be injury criteria.

VW take an accel eration response you get
froman inpactor, and then you have to eval uate the
HCvalue in terns of injury. And we have the
conplicating factors of -- you know, with the 201
head form-- | guess, let nme back up for a second.

The free-notion, featurel ess head form
that you saw was devel oped as a conbi nati on of the
two sides. The 201 head formis, obviously, a
Hybrid I'll head, without a face. But geonetrically,
the curvature of the forehead and such is not al
that different from average si de head shapes.

That was one thing we found while we were
devel opi ng the headf ormyou saw on the front of the
gui ded inpactor. And that was one of the reason, in
the 201 program to go ahead and use that inpactor
the Hybrid Il version of the inpactor, because,
geonetrically, it was not that different. The
bi gger -- again, you' re just getting an accel eration

response, and we feel that's a valid response.
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The tricky part of that would be to
evaluate the H C response in terns of side head

injury and that, obviously, is not a sinple problem

ri ght now.

RAY LEBRECQUE: Thank you

BAPI DASQUPTA: Bapi Dasqupta, from
Monsanto. In the tri-lamsanple, the Mnsanto

sanpl e you use is this glass on both sides --

MR DUFFY: Yes.

BAPI DASQUPTA: Do you see, or would you
anticipate a change in deflection if one of the
surfaces was heat strengthened or tenpered?

MR DUFFY: | woul d expect to, based on
sonme of that earlier testing that did in the
originally clanped testing. It seened that with
breakage pattern of tenpered glass, it allowed nuch
greater deflection. And, again, the entire surface
area of that glazing seened to be involved in the
stretching part.

I'd like to explore the effects of what
that inner glass ply does. Does it inpede whether
it's tenpered or |lamnated? Does it inpede
stretching of the plastic in the area outside of the
contact area?

But | think, just in discussing that issue
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with sone other people, | think a tenpered piece
woul d all ow a greater anount of deflection and
ener gy absorpti on.

M CHAEL KOBRGHEL: M chael Kobrohel, from
Excel . Wen you nove fromthe shoul der
accel eroneter, down to the thoracic TO 1
accel eroneter | ocation because of errant |eadings if
you will, have you the availability or the
opportunity to use EuroSID, as a conparative val ue
of the BioSID, realizing that EuroSID had taken into
account with acceleroneters, alittle nore nass, and
a better distribution throughout the torso?

MR DUFFY: No. W did not |ook at the
EuroSID dummy at all. I think that that woul d have
-- could greatly conplicate and add tine to our
research. W felt that the readings at the TO 1
| ocati on was adequat e enough.

RONNY JANCKCSI K2 What is this in regard
to the slide you had about the target areas and
prediction val ues being | ower near the side of the
"B'" pillar, than the center of the glazing?

MR DUFFY: Yeah. That was sone very
recent data that we just obtained. And, to be
honest with you, | haven't quite fully analyzed it.

| haven't been able to neasure, just yet, is it --
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if that's due because of nore deflection fromthe
w ndow frane, at that point, but it certainly is a
phenonena that we plan on investigating and
unfortunately we haven't tine to | ook at that.

J.L. BRAVET: | have a general question
about rollovers with these advanced gl azing. Wat
is the first event? Does the glass break by
deformation during the rollover, or does the glass
break by contact with the head?

MR DUFFY: Yes.

(Laught er)

MR DUFFY: Rollover is a very, very
conplicated issue. |'ve seen plenty of filmto
support that the glazing remains intact with -- even
under sone repeated contact by the dummy itself.
|'ve seen tests where, on the first roll, before the
dummy nakes any contact, due to the massive frane
distortion, the glass disintegrates.

You're likely to see both events in any
gi ven rol | over

J.L. BRAVET: And do you think that you
shoul d enhance your testing by testing the broken
gl azing, to nmake sure that you have retention?

MR DUFFY: Yes. That's a very good

point. W plan on doing nmultiple hits in the future
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here, just to see if we lose all benefits after the
first contact.

J.L. BRAVET: No. | should say, not
contact but breakage due to conpression of the --

MR DUFFY: Yes. Again, we are equi pped
inthe lab to put, or to sinulate the roll over
deformation that you woul d see, and we can break the
glass that way, and then run the inpact test, which
we fully intend on doing as part of our benefits
anal ysi s.

CLARKE HARPER' d arke Harper, NHTSA |
think that's a good idea. 1'll see if we can find
sone date specifically.

Qovi ously our NASS files do not clearly
say what's going on during the event, but perhaps
there's sone subsets we can answer that question, or
at least take a better guess at it.

MARGARET G LL: Well, if we don't have
further questions, Steve, thank you. And thank you.

(Appl ause)

MARGARET G LL: Well, to ny surprise we're
on schedule, and it's tinme for a break. |1'msure
you're ready for it.

So let's try to get back by 10: 45.

(A brief recess)
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MARGARET G LL: My | have your attention,
pl ease?
When | introduced the teamthis norning, |
omtted one nenber's nane, John Lee and | apol ogi ze
for that. | didn't see himat that tinme
Steve Summers. | apol ogi ze. Steve will
be recogni zed | ater.
Next on the programwe have D nesh Sharnma

who wi |l nake a presentation on nodeling.
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MODEL I NG
D NESH SHARVA
ADVANCED GQ_AZlI NG RESEARCH TEAM

DI NESH SHARVA:  Good norning. The topic
of ny presentation is conputer nodeling of rollover
acci dent s.

The objectives of this study were to
simulate the typical rollover accidents to estinate
the benefits of alternative glazing in terns of the
retention capabilities and injury potential.

And secondly to estimate the occupant into
gl azing inpact velocity in rollover accidents.

In rollover accidents, the notion of the
vehi cl e can be quite conplex, and violent resulting
in multiple inpacts of the occupant with vehicle
interior and possible ejection if the occupant is
unr est r ai ned.

The conputer nodels can provide a viable
nmeans for predicting the occupant notion during
t hese conpl ex roll over accidents, and conduct
paranetric studies with perfect repeatability.

The rol |l over crashes we sel ected for
nodel i ng are NASS investigated cases, for which we

have sone infornmati on on vehicl e danage and occupant
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injuries.

These were single vehicle rollovers in
whi ch an occupant was either ejected fromthe
vehi cl e, or nade severe contact with the side
w ndows.

The et hodol ogy used to set up the
occupant simulation. First we estimated the vehicle
nmotion at the onset of the rollover using a vehicle
handl i ng software cal | ed VDANL.

This software can sinmulate the vehicle
nmotion only up to the point when the vehicle |oses
control and starts rolling.

Then data from NASS files, such as vehicle
trajectory and velocity were used to simulate the
vehi cl e maneuvering prior to the onset of rollover.
Fromthis we obtained the |inear and angul ar
velocity at the onset of rollover.

Then we set up one segnent nodel of the
vehicle with appropriate contact surfaces defined,
for the vehicles interaction with the ground and
estinated the entire rollover notion of the vehicle.

The NASS files in this case provided us
with the nunber of rolls and final position of the
vehi cl e.

Then we -- the notion derived fromstep
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two is then used in step three to set up an occupant
simulation. For the baseline run, the occupant

ki nematics, which includes the context of the
interior of the vehicle were natched with NASS file.

Finally, we set up paranetric runs wth
different glazing materials. W started with the
basel i ne run and changed the forced defl ection
characteristic of the glazing contact with the
different glazing naterials.

This slide shows, pictorially, how we set
up the simulations. The first figure shows the
trajectory of the vehicle that is available in NASS
files. Then we -- on top, we set up the vehicle
nodel , and conputed the entire roll over notion of
the vehicle. And finally we set up the occupant
si mul ati on.

These were the paranetric runs that we set
up. A run without a glazing was set up to sinmulate
the tenpered glass that was shattered due to the
ground i npact.

Sinmulations with belted and unbelted
occupants, with different glazing, |ike tenpered
glass, rigid plastic, tri-lamnate w ndshield, and
bi -l am nate were set up.

Here are results froma rollover of a
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Vol kswagen Jetta. Now, in this case the driver of
this vehicle fell asleep. The vehicle left the road
to the right and struck an enbanknent and started to
roll. It made four quarter turns before stopping.

The unrestrai ned passenger of this vehicle
was ejected fromthe vehicle and recei ved fatal head
injuries due to the ground i npact.

| don't know if the nunbers are very clear
here, but in this simulation, the dummy's head
i npacted the w ndshield, right door header, roof,
and right front gl azing.

As you can see, the nmaxi mnumH Cs are | owner
than 500, well belowthe HC 1000 criteria that is
used for the frontal crash situation

These H C val ues corresponded to head
impact with the door header. The maxi num neck | oads
are the sane in all the simulations for the
unr estrai ned passenger.

These | oads are inflicted by the occupant
contact with the windshield. As you can see, the
alternative glazing didn't produce any significant
neck | oads on the occupant. The maxinmumis |ike
1000 newton for a bi-lamnate.

V¢ conpared thess values with Mertz

criteria. That's the only criteria that's available
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to us, to conpare. And all these glazing prevented
the ejection.

In the second table, the sanme set of
simul ations were repeated after restraining the
occupant with a three point belt. The belt
prevented the total ejection.

Again, the HGCs are very snmall. The
maxi mumis 340 for tri-lamnate. The nmaxi mum neck
| oads, due to the direct contact with the gl azing
are also small, but the loads inflicted with the
contact with the door headers are higher, nore than
Mertz criteria.

However, the glazing inpacts are not that
severe. Again, the glazing prevented the parti al
ej ection.

Here are the results from anot her roll over
simulation. |In this case, a Toyota pi ckup was
rolled over after making contact w th another
vehicle and | osing control.

The belted driver in this case nmade severe
contact with the front left glazing. Again, you can
see the HGCs are not very high. The maximumis 369
for the tri-lamnate.

The neck | oads are all less than 3, 000

newt ons, and nay be considered insignificant as far
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as the Mertz criteria i s concerned.

(Interruption. Fire alarns sounds)

MARGARET G LL: W are about ready to
resune, and what we are going to do, since we were
abruptly interrupted -- we had no control over it,
but I hope it hasn't been damaging to us, because |
see a |l ot of enpty seats.

Dinesh is going to give us a sumary, or
even start over with his presentati on on nodel i ng.

So, without prolonging it, D nesh.

Ch, one other thing, sorry. W wll
schedul e a break after the benefits section. W

realize it's going to be along tine if we continue

as the schedule is right now So we'll have a break

about 1:45.

DI NESH SHARVA: Before the break | was
tal ki ng about conputer nodeling of rollover
acci dent s.

VW set up these conputer nodels to
investigate the benefits of alternative glazing in
terns of their retention capabilities and injury
prevention in rollover accidents.

(ne of the cases | was discussing before
we broke -- took a break for lunch, was rollover of

a Toyota pi ckup.
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In this case a Toyota pickup was rolled
over after nmaking contact wth another vehicle and
losing control. The driver of this vehicle was
restrai ned, however he nade severe contact with the
left side glazing.

In the sinmulation, you can -- | don't know
if the nunbers are legible, but the naximumHC is
369 for tri-lamnate type w ndshield gl azing.

The neck | oads were also [ow, the maxi mum
neck | oad was 3,000 newton. They were | ess than
Mertz criteria for injuries due to the neck | oads.

Again, all these alternative gl azing
prevented the partial ejection in this case, because
the driver was belted.

V¢ repeated the same simulation with an
unrestrained driver, and, in this case, HC were
again small, less than 500 -- |less than H C 1000
established for the frontal inpact.

However, you can see the HC are 700 for
tri-lamnates, but, in this case, | wuld like to
nmention that we used FDF for the wi ndshield type of
gl azing, which is seven mllinmeters thick, as
conpared to five mllineters for side wi ndows, so we
expect it to be nore stiffer and probably produce

hi gher H GCs.
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Agai n, the neck | oads were higher, but
t hese were produced by the inpact with the door
header. The direct contact with the gl azing
produced only maxi mum 1, 500 newton for tri-|am nate.

So the alternative glazing in this case
prevented the total ejection and the neck | oads were
not very high

To summari ze, in conclusion, we can say
that in rollover accident simulations with the
alternative glazing, the HC -- nost of the HGCs
were | ess than 500. Well bel ow the H C 1000
criteria established for the frontal inpacts.

Again, the neck | oads, due to the direct
contact with the glazing were snmall. The naxi num
was 3,000 newtons, which is belowthe Mertz criteria
for injury.

V¢ al so believe the dummy's neck is nore
stiffer than the human neck. So a 3,000 newt on
nunber you see here, maybe even snaller for a human
neck.

Al these gl azing prevented ej ecti on,
which is what we wanted. The head to gl azi ng i npact
velocity varied from 14 kil ometers per hour to 20
kil oneters per hour.

As Steve nentioned earlier, we observed
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t hese sanme head inpact velocities in crash film
analysis of rollover tests. And these velocities
were also in line with what we are using for the
head form i npact.

The partial ejections are nore preval ent
in planar types of accidents, |ike side inpacts. To
estinmate the benefit of alternative glazing in side
i mpacts, we sinulated a control rollover side -- a
controll ed side inpact test of an MDB with a
Chevrol et Achi eva car.

It was FM/SS 214 type test. The
paranetric runs for different glazing nmaterials were
set up. | don't know if the nunbers are |egible,
but the maximumH C was for a bi-lamnate, which is
still less than 500. It's 422.

Again, the neck | oads were | ess than 3,000
newtons. Wiich probably will not produce a fatal
injury, as per Mertz criteria.

And the TTl in all these simulations did
not change. It's the sane for all of the
alternative glazing. And all these glazing
prevented the partial ejection.

Now | have a video of simulation runs.

Steve if you can put that in.
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(Starts video presentation)

DINESH SHARMA:  This is the pre-simnulation
to get the rollover notion of the vehicle. Wth the
one segnent nodel of the vehicle, you can see the
whol e rol | over notion.

It's a rollover of a Vol kswagen Jetta. W
conputed the entire rollover notion fromthis
si mul ati on.

Then we set up an occupant simul ation,
took the notion fromthe previous run, and put an
unbel ted dummy in there.

You can see the dumy will be ejected if
there is no glazing there.

Then we repeated the simulation with
alternative glazing for the side wndow. This is a
rigid plastic on the side. Sane sinulation, same
not i on.

You see the dummy hits the side w ndow and
conmes back in; rebounds.

Here we repeated the sane sinulation after
putting a belt on the dummy and rigid plastic for
side windows. The belt is not visible, but this is
a belted dummy for the sane sinulation. And he's
hitting arigid plastic type of material here.

This is a side inpact. It's a snall run
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with no glazing actual ly.

Next, you'll see sonme head form i npact
tests, which actually duplicate the tests that Steve
has done. The sinulation includes a fixed gl azi ng
all around, and there a partial encapsul at ed
glazing, and a fully encapsul ated glazing hit by a
40 pound i npactor at 15 nph.

This is a glass/plastic glazing. You see
the head form 40 pound inpactor rebound and this is
a partial encapsul ation; you see an open space. And
this is a full encapsulation, with a steel rod
reinforced on the top, which prevented the opening
on the top.

This is all | have. |[If you have any
questions, 1'd be glad to take them

CARL CLARK:  Carl Qark, Safety Systens.

CLARKE HARPER  Carl, where are you?
Coul d you speak into the m crophone? W got a
request fromthe reporter.

CARL CLARK.  (ne of the services that you
mght do to the snmall conpanies would be to offer
the use of your conputer nodels to other case
scenarios. |Is that kind of thing conceivabl e?

Coul d that be worked out in sone way?

DINESH SHARVA: |I'mnot sure. |'ma
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contractor for NHTSA' | don't know howit's --

CARL CLARK.  Then you're a contractor
already. Then, I'm--

STEPHEN SUWERS. The nodel s that D nesh
has used are generally considered publicly
avai |l abl e, but the problemis that since he is using
dummy nodel s that are a proprietary part of the
MADYMD, you need a MADYMD | icense to actual ly use
them But his vehicle sinulations are avail able on
request.

CARL CLARK  Another available -- what |I'm
| ooking at is the economcs. Could sonmeway be
wor ked out that we could conme to you and you run the
nodel s.

STEPHEN SUWERS. | can't see us being
able to support that.

CARL CLARK VW& woul d pay you certainly.

D NESH SHARMA:  Ckay. Thank you. You
don't have any ot her questions?

(No response)

D NESH SHARMA:  Thanks.

(Appl ause)

MARGARET @ LL: Qur next presentation wll
be by Lillvian Jones, on alternative gl azing costs.

VW are interested in your questions and
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i nput; however, please hold themuntil the end of

the presetation.
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ALTERNATI VE G.AZI NG COSTS

LI LLMI AN JONES
ADVANCED RESEARCH GLAZI NG TEAM

LILLM AN JONES: (Good afternoon. |1'ma
nmenber of the Engineering Systens staff in the
Gfice of Safety Performance Standards. And as
Margaret has said, ny role, as a part of the
Alternative 3 azing Teamwas to provide prelimnary
estimates for the cost, weight, and lead tine for
alternative glazing to tenpered glass in the side
w ndows of aut onobil es.

To acconplish the task, the Agency
contracted wi th Managenent Engi neering Associates to
provide prelimnary estinmates of the suppliers
selling price.

Managenent Engi neering Associ ates used
literature searches, teleconferences wth
authorities in the glazing industry and the
aut onobi | e manufacturing industry, plant visits to
AP Technogl ass, Excel Industries, Quardian
I ndustries and United Qass to estimate their
suppliers selling price.

These estinates were then used to derive
the whol esal e and retail price by applying mark up

rates of 1.28 and 1.121 respectively, which were
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devel oped by the Agency through anal ysis of
manuf act urer incone statenents.

This study used w ndow and door
configurations for a 1995 Ford Taurus. And we
costed out tenpered glass, tri-lamnate, DuPont
"Sentry-das,"” lamnated on tenpered gl ass, Saint
Gobain filmlamnated on tenpered glass and a rigid
pl asti c.

Encapsul ations. Al alternative gl azing
anal yzed were encapsul ated on | eading and trailing
edges. And their abrasion resistant coating was
applied only to the rigid plastic. And a primer and
a coating are applied to both sides during energence
and baking on the rigid plastic.

This may be a little out of focus. This
graph shows the whol esale price, retail price, and
the differences between the retail price of tenpered
gl ass and those alternatives for a four door
vehi cl e.

This difference is considered the
increnmental cost to consuners. In all cases there
was an increase to consuners for the use of
alternative glazing. Wth the greatest increases
associated with the use of rigid plastic; with an

increnmental price of $158.76. And the least, with
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the use of atri-lamnate; increnental price of $96

The first graph was for a four door
vehicle, and these statistics are just per unit.

As you can see, the estimates for
i ncrenental cost range from$24, for the tri-
lamnate, to $39.69 for the rigid plastic.

For DuPont "Sentry-Qd as" estinated

increnental cost being $25.25 per piece, and Saint

CGobai n's estimated increnental cost of being $25.67.

Now we' re | ooking at the capital
investnent estimates. This chart breaks down the
capi tal investnment between plant and buil di ng,
equi prent and tooling for the four alternatives.
These nunbers listed are in mllions.

The study assunes encapsul ati on and
abrasion resistant coatings will be provided by
conpani es outside of the initial glazing
manuf act urers.

Therefore, for this chart, the tota
capital investnent for encapsul ati on and abrasi on
resistant coating is added to the chart to give an

aggregate industry estinate.

The totals for the tri-lamnate on capital

i nvest nent were estinmated to be $3, 072, 000, 000; the

DuPont "Sentry-d as," $2,028, 000, 000; Saint Gobain
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$2, 028, 000, 000; and rigid plastic, $2,865, 000, 000.

For this analysis, planning equipnent is
depreci ated on a ten year straight |ine method;
equi prrent and depreci ation on a seven year straight
line nethod, and tooling is anortized over a three
year period, straight |ine method.

Again, we just used the same statistics to
show per wi ndow, or per part, with a total for tri-
| am nat es being on capital investnment, $28.41;
"Sentry-das," $23.70; Saint Gobain, $23.70; and
rigid plastic, $24.58.

Under the weight estimates, rigid plastic
seens to offer the nost benefits in weight
reduction. A window nade with rigid plastic weighs
| ess than half a wi ndow would that is nade with a
tenpered glass or a tri-lamnate.

VWi ght estimates range from 8. 82 pounds
for atri-lamnate, to 4.32 pounds for the rigid
pl astic. The bi-lamnates weighing in al nost the
sane with the tenpered glass at 8.21 and 8. 20
pounds.

Lead tine estimates. W& estimate the
aut onobi | e i ndustry can be able to incorporate the
use of either alternative glazing w thin 36 nonths.

This estinmate assunes that the
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establ i shment of flat glass suppliers to securing or
producing of a lamnate film or devel oping resin
sources, the planning and construction of

facilities, the order and receiving of equipnment and
desi gning, and the building of toolings begins

si mul t aneousl y.

And this concludes ny portion of the
presentati on.

Are there any questions?

Yes?

RICK SALER R ck Saler, aml correct in
saying that the cost analysis, as far as capital
investnment is concerned, is based on just the front
w ndows having al ternative gl azi ng?

LILLM AN JONES: No. This is -- the cost
estinates are based on -- | gave the per part, or
per wi ndow, but it's our total estinates on a four
door vehicle.

R CK SALER kay. Thank you.

CLARKE HARPER  Lillvi an?

LI LLM AN JONES. Yes.

CLARKE HARPER  May | caveat that during
t he devel opment of this program we nmade severa
directions. Sone people have done their analysis on

full vehicle and other people have done it on front
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wi ndow only; such as the benefit analysis comng up
w Il be focused on the front w ndows.

And we tried to be careful to present
these things to you, and if it's not obvious -- but
Lillvian's is full vehicle.

LI LLM AN JONES: That was one of the
reasons | gave the per unit estinmate on the charts.

CLARKE HARPER  And it stands the sane way
in the report.

LILLMIAN JONES. It stands the sane way in
the report, using a four door vehicle, but if you
broke it down into a one wi ndow, this would be the
cost of one window And this would be capital
i nvest nent .

So, that's the way we approached it.

CARL CLARK: | had the inpression that
your equi pment cost assuned you were starting over
with the industry. That you were just throw ng away
the present plants, and putting up new pl ants.

LILLM AN JONES: Not in all cases. |
think for the bi-lamnate we did consi der sone
cross-over where the glazing could be used in
exi sting plants and equi prent.

So we didn't assune in all cases. Wth

the rigid plastic, we did assunme nost of it would be
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new equi prent for the industry. But for things |ike
the bi-lamnate, because they are | am nated on
tenpered gl ass, we did consider the existent plant
and equi prrent that can be used.

CARL CLARK  But you still came out with
near three billion dollars, and that seens very high
to ne.

LILLM AN JONES: Wl | that's --

CARL CLARK  Canking up this industry.

LILLM AN JONES:  Ckay. Well that's for
the bi-lamnates, and it came out to be
$2, 028, 000, 000, yeah.

Yes?

SY ADER Sy Ader, SDC Coatings. Wen you
go through the further analysis, I'd like to have --
give sone input with you on the costing of coatings,
and the costing of plastic coatings.

| think the nunbers are a little on the
skewed si de.

LI LLVI AN JONES: Ckay. W are happy --
this is a public neeting. W' re happy to get any
information that we can, and we thank you for it.

BAPI DASQJFPTA: Do | need to go to a
m cr ophone?

LILLMI AN JONES: Sure. | think they want
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your nanme and to be able to hear everything you say
for the record.

BAPI DASQUPTA: Can | sing a song while
' m here?

LILLM AN JONES: I f you |1 ke.

BAPI DASQUPTA: Bapi Dasqupta, Mbnsanto.
D d you factor in production yields in your cost
anal ysis? Yields for making the products. Yield,
| osses that sort of thing.

Because sone of these products are, again,
fromthe manufacturing perspective, they run a
steady -- others may be batch processes and have
yi el d conplications.

LILLM AN JONES:  I'mnot sure |
under stand, but what, are you tal king about for a
start up -- again, the start up cost, or for
produci ng --

BAPI DASQUPTA: O producing final
materi al s.

LILLMI AN JONES: As far as -- yes, we did.
As far as adding in encapsul ati on and abrasi on
resi stant coating?

BAPI DASQUPTA:  And neking the --

LI LLVI AN JONES:  Yes, we did.

Quest i on?
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JOHN TURNBULL:  John Turnbul I, DuPont.

' mscratching ny head, and maybe if | ask a general
question it will get at a couple nore focused
questions that | have.

Coul d you expl ain, just because | don't
understand fully, what you will use a capital and a
wei ght nunber for in your progran? Just tell ne
what -- before | wonder how accurate they shoul d be
and what the estimate is, could you tell ne what
happens?

LI LLVI AN JONES: Wl | you al ways | ook at
cost, weight and lead tinme when we anal yze a rul e,
and the weight estimates go toward fuel efficiency
or when that was -- it's still an issue, but nore of
an i ssue of fuel econony.

And that was one of the reasons why | used
weight. But, again, the capital investnent
estinates are | ooking at -- when we say cost, not
only the cost to produce, but -- | don't want to say
harm-- but how nuch it's going to cost the
i ndustry.

It goes to how quickly they can
incorporate the -- in this case alternative gl azi ng
-- but how quickly they can incorporate a safety

feature into autonobiles and still -- | don't want
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to say -- not harmthe conpany, but produce it, or -
- produce the product w thout causing significant
harm | can say that.

If it's going to damage the industry is
what |"'mtrying to get at. How would the industry
suffer, or howis it going to effect the industry if
we require this regul ation.

CLARKE HARPER  That's part of the
rul emaki ng procedure. | have to, if |I do a rule,
make an assessnent of the cost of a product as if
it's received by the consuner.

Wi ch woul d include the capital
i nvestnent, correct?

LI LLM AN JONES. Yes.

CLARKE HARPER  And | have to consider the
effect it would have on fuel econony. It's one of
the Presidential regulations. Even though the
wei ght mght be negligible, 1"'mstill obligated to
make sure it's not a ton.

So, as part of the process, she just added
one nore |layer, to see what the weight value is.

Just to confirmthat we're not adding a significant
wei ght .
JOHN TURNBULL:  Wiat you said hel ps

explain. For instance you said, if the weight's not
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aton. | can understand that, but when we -- let's
say we pick a nunber for capital, if | knew that
that did not have sone significant inplication on
what you do wi th rul emaki ng, either progressing or
not progressing, if | knew that that nunber was very
inportant in that decision, then | would think that
we ought to nore carefully examne it.

If it's a matter of eight pounds or a ton,
then it doesn't matter to ne whether it's eight
pounds, six pounds, nine pounds, ten pounds.

That's what | was trying to get at with
the question. Wien you have a nunber like that, if
it issignificant, if you tell us it's significant,
then maybe 1'd know whether it's inportant to pursue
it alittle nore fully.

CLARKE HARPER' M understanding is, for a
rul emaki ng standpoi nt, | have never seen sonething
in the matter of one or two pounds that nade anybody
flinch.

The capital is calculated into the final
consuner price.

LILLM AN JONES: Right. This is the
br eakdown.

CLARKE HARPER'  And we're basing it on

what, ten mllion vehicles?
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LILLMAN JONES: W're basing it on 16
mllion.

CLARKE HARPER  Sixteen mllion. So you
be the judge that that actually showed up in the $96
per autonobile. So if you say, "Ckay. It's 17
mllion versus four -- seventeen billion versus four
billion, you can autonatically calculate the effect
it woul d have on that $96.

JOHN TURNBULL: Thank you.

SY ADER Sy Ader, again. In that
analysis, in the weight statenents, plastics
particularly, there's another give back, which is
t he shi pping costs. Now are those nunber cal cul ated
back into the savings to the consuner?

LILLMAN JONES: No. Not in this

anal ysi s.

SY ADER  So that shi ppi ng of raw product
to the CEM--

LI LLVI AN JONES: That's considered in the
cost, yeah. Wen you -- the part of --

SY ADER  Say when the gl ass manuf act urer
ships his glass to the CEM there's a shipping cost
i nvol ved.

LI LLVI AN JONES:  Yes.

SY ADER  Now, with a weight reduction
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there's a reduction in price that the CEM pays for
their products, is that included in that?

LILLMI AN JONES: W're estimating shipping
costs, but not --

SY ADER Wl | when you did this analysis,
there was price colum for rigid plastics?

LILLM AN JONES: Right.

SY ADER Now, along with that associ ated
price, the material cost, and the processing,
there's a savings in shipping that -- supplying that
part to the CEM above, say, shipping the gl ass.

LI LLMI AN JONES: Ckay. | see what you're
sayi ng, yes.

SY ADER Wat | want to confirm-- you're
saying -- is this a mcro study, or is this a nmacro
at this point, and you' re going to go on and keep
shoppi ng - -

LI LLVI AN JONES. Are we going to expand
the cost study or are we going to --

SY ADER Is the intent of this to just
get an overview, or the favor of it, or to devel op
it toa fine line?

LILLMAN JONES. This is a prelimnary
study to get an overview of the flavor or -- well to

get an overview estinmate, an initial estinmate on the
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cost of these alternative glazing, to support the
resear ch.

As the research is -- as the Agency
deci des which direction to take, as it concerns
alternative glazing, we may, of course, have to do
nore cost analysis, and do a broader cost analysis.

CLARKE HARPER  Wiat they taught us in
engi neering school, when | |learned to use a slide
rule -- no reaction -- is that an engineer tends to
estimate and round off, and if we're tal ki ng about
the fourth decimal point, |I don't think it woul d
change the Wite House's deci sion on sonet hi ng.

If we're tal king about changes in the
first or second decimal point, then it woul d becone
significant in the anal ysis.

DCK MORRISON  Dick Mrrison, Ford. |
wonder if you can put up the slide that shows the
whol esal e cost of the various nmaterials. Is it
possible to see that again?

LILLM AN JONES: It will just take a

m nut e.
I's this the one you're tal king about ?
DCK MRRISON  Yes -- no. Keep going.
It's that one. Could you explain that to
me? |'mnot sure | understand the basis for those
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val ues on your whol esale and resale -- retail,
sorry, for the various products.

LILLM AN JONES: Ckay. Wat we did is, as
| said, the Managenent Engi neering Associ ates
estinated supplier selling price. Fromthat we gave
a mark up derived frominter-Agency --

DK MRRI SO\ Those val ues in
particul ar.

LILLM AN JONES: Right, those values in
particular. Those mark up rates are for a conpany.
VW do corporate financial analysis, and for all our
cost estimates we derive our own mark up rates to
whol esal e and to retail.

Ckay. Applying a 1.28, | think it was for
whol esal e mark up, to the estinmate of tenpered
glass, we go $7.14. To that we applied the 1.12 and
got $8. 01.

Those are for the base tenpered gl ass, and
those are the base designs. W did the same thing
for the estimates for the other four alternatives.
The last line, incremental cost line, is just the
retail -- the difference between the retail selling
-- the retail price for alternatives, say, tri-
lamnate. Aretail price for the tri-lamnate of

$32.01, mnus that of the baseline tenpered glass,
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$8.01, that gets you a difference of $24. That's
the increnental price to the consuner. And we did
the sanme thing for all the other --

DCK MORRISON | understand that and |
don't have a point of confusion about that, but I
guess what | amnot clear on, inny mnd, is the
basis that you use for the 1.2 increnental nark up

Wiere did that informati on come fromthat
enabl ed you to proceed with this particul ar
anal ysi s?

LI LLMI AN JONES: The Agency does corporate
financial analysis, using the corporate incone's
manuf acture's income statenment. Wen we break down
those and get a ratio. Basically 75-25 ratio
vari abl e manufacturing cost. W use that to devel op
our mark-up rates.

Then from devel opi ng our nmark-up rates
fromthe retail price, we use basically prices for
deal er mark-ups, the deal er suggested prices, mnus
selling prices, and then weight these prices for al
t he nodel s, makes and nodel s.

You wei ghted those by nmakes and nodels to
determ ne what a mark-up rate would be for the Ford
conpany. W used that when applying to Ford

vehi cl es.
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V¢ used the nark-up rates we determ ned
for GM when applying to GM vehi cl es.

And since in our analysis we used a Ford
Taurus, we used the mark-up rates for Ford.

RICHARD MORRISON  So if | understand you
correctly, you're telling this audi ence that you
have verified these val ues through a survey of the
mar ket for these particular wi ndows, is that
correct?

M5. JONES: A survey of the --?

R CHARD MORRI SO\ Pri ce.

M5. JONES. Repeat your question.

You are asking: As far as the mark-up
rates, how do we devel op the mark-up rates?

R CHARD MORRI SONE Yes.

M5. JONES. Through a survey of financial
i ncone statenents of the manufacturers; of Ford.

MR HARPER May | ask a question?

M5. JONES: And then the contractor al so
suppl i es supplier mark-up rates.

MR HARPER Is this a mark-up rate that
you use for all Ford products? It's not unique for
Ford glass, it's the Ford nunber?

M5. JONES. Right. It's Ford vehicles.

MR HARPER So if | canme to you with a
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Ford seat belt, you woul d use the sane nark-up?

Sherrer,

up to --

M. JONES: R ght. Yeah.
R CHARD MORRI SON Thank you.
M5. G LL: Are there other questions?
(No response)
M5. G LL: Thank you, Lillvian.
(Appl ause)
M. GLL: W will now hear from Rob
Li nda MQOray and John Wnni cki on benefits.
I'mnot sure who will be first, so that's

Rob. Ckay.
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BENEFI TS
RCBERT SHERRER, LI NDA MCCRAY & JOHN W NN CKi
MEMBERS, ADVANCED GLAZI NG RESEARCH TEAM

MR SHERRER W followed a systenatic
step by step approach to estimate the benefits of
advanced or ejection mtigating glazing in front
si de wi ndows of |ight vehicles.

The first najor issue we had to cone to
grips with was the extent to which advanced gl azi ng
woul d remain in place during crashes to prevent
ej ection.

Step one, therefore, was a hard copy
anal ysis in which the case files of a sel ect nunber
of ejection crashes, were reviewed in depth in an
attenpt to answer that question; would advanced
gl azi ng have renmai ned in place during the crash.

Step nunber two entailed a case by case
review of detailed vehicle danage data fromall
front side wi ndow ejection cases over the 1988
t hrough 1994 peri od.

Based on this anal ysis and concl usi ons
reached in step nunber one, criteria based on the
severity of damage in the w ndow area were

established for estimating the |ikelihood that the

AM &P.M OOURT REPCRTING
(313) 741-0475



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

89
advanced gl azi ng woul d have remai ned in place during
t he crash.

The anal ysi s undertaken in steps one and
two will be discussed by Linda MCray who is a
Safety Standards Engineer in the Ofice of Safety
Per f or mance St andar ds.

In step three, the criteria established in
steps one and two were applied to estinate the
annual nunber of ejections out front side w ndows
that occurred in crashes for which it was estinated
that this advanced gl azi ng woul d have renai ned in
pl ace to prevent the ejection.

Next, the nunber of fatalities and non-
fatal serious injuries that woul d be prevented by
preventing ejection was esti nated.

The statistical procedure he used and the
factors derived to produce this estimate will be
described by Dr. John Wnnicki, a nmathematica
statistician in the Agency's National Center for
Statistics and Anal ysi s.

The fatalities and serious injuries that
it was estinated woul d be prevented were then
redistributed to | ess severe injury |evels.

Finally, the safety benefits were

estinmated by subtracting the projected or mtigated
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injury severity distribution for the present one.

Fol  owi ng John's presentation, I'Il return
to present the results of this benefits estinmation
procedure and al so di scuss the cost effectiveness of
t he advanced gl azi ng.

Now, Linda will discuss her hard copy
anal ysi s.

M5. MCCRAY: (ood afternoon.

As Rob indicated, a clinical analysis was
per f or med.

M/ task was to assess structural damage,
such as the roof, roof header, w ndow frane, "A"' and
"B'" pillars in the ejection area of vehicles in real
world crashes. Utimately evaluating the
difficulties alternative gl azings nmay encounter in
retaining occupants whose vehicl es have significant
roof and/or door frane defornations.

Cases were selected fromthe Nationa
Acci dent Sanpling System database from 1988 t hrough
1992. | sanpled 101 NASS cases of fatal occupants
conpl etely ejected through front side w ndow
gl azings. That was 50 passenger cars and 51 |ight
trucks and vans.

Cases with occupants ejected through

opened si de wi ndow gl azi ng and door openi ngs al ong
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the ejection path were omtted. That reduced the
study size down to 78 cases and it was then 37
passenger cars and 41 light trucks and vans.

A qualitative analysis was perforned to
eval uate alternative glazing as a solution to
ejection mtigation posing the question, would the
alternative gl azing have renained in place, given
the exterior damage shown in the slides of the hard
copy cases.

In the NASS hard copy cases, we do not
know exactly when the occupant was ej ected during
t he acci dent sequence.

Sone assunptions were nade for the
qualitative analysis. (ne, that the physical damage
shown in the slides are simlar to the physica
condi tions during the ejection occurrence.

A so, the alternative gl azing woul d have
sonme degree of resilience to retain the occupant,
maybe simlar to w ndshield gl azi ng.

Al so, the alternative glazing would be
designed to stay in place during noderate
def ormati ons of the wi ndow frame, such as an
encapsul ati on.

Based on these assunptions, the cases were

classified as addressabl e, neani ng ej ection was
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prevent abl e, possibly addressabl e and non-
addr essabl e.

The addressabl e category included cases in
whi ch the wi ndow structure of the door frame was
still in tact and the frame was typically inits
origi nal shape and ejection coul d have been
prevent ed.

The possi bl y addressabl e category i ncl uded
cases in which there was consi derabl e bow ng at the
w ndow base and/or a deformation of the roof, roof
header, "A" pillar and/or "B" pillar.

These cases are highly dependent on a
resilience of the alternative glazings and will be
consi dered addressable if the alternative gl azi ngs
were in place that coul d manage the defornations.

The non- addressabl e cases were typically
vehi cl es contai ni ng extensive structural danmage to
the window frane. This category included cases in
whi ch the wi ndow frane typically was destroyed.

The followi ng slides are passenger cars
i nvol ved in non-rollover crashes.

This is considered an addressabl e case
where ej ection could have been prevented. This is a
single vehicle crash off the roadway into a tree.

The driver was ejected through the left, front
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glazing. The wi ndow structure still has its
ori gi nal shape.

However, survivability is a different
issue. And that wasn't considered at this level in
the study. W were purely looking at structura
danage.

This is, again, considered an addressabl e
case. Note that this is a side inpact collision
The driver was ejected through the right, front
glazing but the right, rear quarter panel was where
t he damage occur ed.

And 1'mgoing to reference sonme of these
side inpacts |ater.

The window frame is slightly bent away
fromthe roof header. But if you |ook at the front,
right window frame itself, it's still inits
origi nal shape and basically intact.

The followi ng slides are passenger cars
involved in rol |l over crashes.

Thi s case was consi dered possi bly
addressable. It was a two-vehicle, head-on
collision resulting in two quarter turn rolls. The
driver was ejected through the left, front glazing.

This is an exanpl e of the stretching al ong

the "A" pillar.
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And this shows the "A" pillar deformation
and bowing at the window base. | sawthat a lot in
sone of the cases where it could have been eit her
from occupant | oading, and you see |ike occupant
contact points noted by the investigators or also
the crush deformation, going back, pushing the "A"
pi Il ar back.

This slide just shows noderate bow ng at
t he w ndow base.

This is considered an addressabl e case.
The occupant coul d have been prevented from
ej ection.

This was a two-vehicle, side inpact. The
driver was ejected through the right, front glazing,
but the inpact was on the left side, center panel.

As you can see, the window frame is still
i ntact.

Thi s case was consi dered possi bly
addressable. This was a single vehicle crash off
the roadway resulting in four nmore quarter turns.
The driver was ejected through the left, front
gl azi ng.

Again, this is an exanple of the
deformation along the "A" pillar

Also it shows roof danmage al ong the
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header .

This just shows that the window frame is
slightly bent away fromthe roof header.

This is considered a non-addressabl e case.
This was a single vehicle crash off the roadway into
atreeresulting in eight quarter turn rolls. The
driver was ejected through the left, front glazing.

Here you can see extensive bow ng at the
wi ndow base. The frane is pretty nuch destroyed and
torn.

| want to note here that when | spoke with
the NASS investigators they indicated that the nore
severe the crash, the easier it is to determne the
ejection path. The occupant tends to | eave nore
physi cal evi dence along the ejection route.

(Next slide inserted)

(Laught er)

M5. MCCRAY: Vell, I'mputting that in
because it coul d becone a question, how do you know
whet her they went through the gl azing or the opening
because the frane was bent away.

This is al so considered a non-addressabl e
case. This was a single vehicle, off the road into
a culvert resulting in unknown nunber of quarter

turns. The driver was ejected through the left,
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front gl azing.

This just shows the tw sting of the w ndow
franme and the vehicle.

Again, there's extensive bow ng at the
wi ndow base. Again, they have the investigators
mar ki ng the occupant contact points.

The followng slides are |light trucks and
vans involved in rollover crashes.

This is considered an addressabl e case.
Ej ection coul d have been prevented. This was a
single vehicle crash with a nedian resulting in ten
quarter turns. The driver was ejected through the
left, front gl azing.

As you can see, the wi ndow frame was stil
i ntact.

There's no bowi ng or anything at the
wi ndow base, but, again, they mark the occupant
contact points with the yell ow tape.

Here you see extensive roof crush.
There's sone shifting of the roof. | found that in
a lot of the pickup trucks in rollover crashes, the
roof shifted back

This is just show ng how the roof was
crushed down into the occupant conpartment.

Now, this one is considered a possibly
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addressabl e case. This was a single vehicle crash
off the roadway resulting in eight quarter turns.
The driver was ejected through the left, front
gl azi ng.

Again, this shows slight stretching al ong
the window frame, along the "A" pillar, and there's
significant deformation al ong the header, the roof
header .

This shows that it's torn at the "B
pillar on the actual roof but the w ndow frane on
the door is still intact.

This shot just shows that it's slight
bowi ng at the wi ndow base and that it's substanti al
danmage to the roof header

This is considered a possibly addressabl e
case. This was a single vehicle crash off the
roadway resulting in two quarter turns. The front
passenger was ej ected through the right, front
gl azi ng.

Here you see the "B' pillar collapsed.
And this shows a sharp fold in a roof header

This is considered a non-addressabl e case.
It's a single vehicle crash off the roadway
resulting in eight quarter turns. The driver was

ejected through the left, front gl azing.
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It shows that the frane is destroyed,
tw sted and bent.

This is showing that it's bent away from
the frame on the header

The following slides are related to a
l'ight truck case involved in a non-rollover crash.

This was consi dered non-addressable. As a
result of a rear inpact the driver and front
passenger was ej ected through the right, front
gl azi ng.

The frame is bent away fromthe w ndow but
it's bent anay at the "A" and the "B' pillar, which
even if there was still sone glazing there, it
permts an ejection route through the opening of the
top of the window frame and the roof header itself.

This just shows how far it's bent away
fromthe roof header

In summary, 51 of the 78 study cases were
considered potentially addressable. That's the
addr essabl e cases plus the possibly addressabl e
cases.

Appl yi ng the wei ghted nunbers to these
cases, it shows that over 75 percent of these cases,
ej ection coul d have been prevent ed.

Utimately, these findings indicate that
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it's possible for alternative glazings to renain in
pl ace gi ven the structural damage we've seen in rea
worl d crashes. E ection can be prevented through
nmeans of alternative gl azings.

These hard copy cases were used as a
tenplate to extend retention capabilities to the
remai ni ng aut omat ed cases; partial and conplete
ej ections.

To better assess specific deformations in
the ejection area, an anal ysis was perforned
eval uating the rel evant intrusion codes, such as the
roof, the roof side rail, the window frame, the "A"
and "B" pillars.

Each study case was tallied according to
its respective category, addressable, possibly
addr essabl e and non-addressable, and it's maxi mum
intrusion code for each case.

After these cases were tallied, this table
shows the projected rate of retention capabilities
of the alternative gl azings.

| just want to nake a note here that in
the non-rel evant intrusion, that category pertained
to addressable as well as possibly and non-
addr essabl e cases.

The retention rate had to be broken into
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crash type.

The rol |l over crashes had a |ower retention
capability because it was due to nore extensive and
non-intrusive type of damage, such as the w ndow
frame being mangl ed and bent away fromthe act ual
vehi cl e.

In the non-rol |l over cases, typically side
i npacts, the danage was not necessarily in the
ejection area as | indicated in sone of the earlier
slides, but the occupant may have been ejected
t hrough the opposite w ndow

The structural danmage woul d i ncl ude danage
only to the |l ower portion of the door frane and not
i ncl ude danmage to the actual w ndow frame structure,
or there could be no intrusive damage at all where
it would possibly be noderate bowi ng of the w ndow
base, so it would include that type of danage.

Now, these retention rates were applied to
the wei ghted val ue of the additional autonated
cases.

The next step after that, was a
statistical approach, the nmatched pair anal ysis, was
used to estimate reduction in the risk of fatality
and non-fatal serious injury frompreventing the

ejection, and that will be covered by John
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W nni cKki .

(Appl ause)

JOHN WNNICKI:  Now, I'mgoing to present
the statistical analysis that underlies the
assessnent of benefits of advanced gl azing that the
Agency per f or ned.

It is not very obvious that ejection
prevention is beneficial at all. Up until 1960s
there was a wi despread belief that it is better in a
severe crash to be thrown out of the vehicle rather
t han be trapped i nside.

But since then, it's been docunented that
ejection is associated with the nost severe
consequences of crashes, and, in fact, occupants in
the sane crash who were not ejected are better off.

Now, the challenge to actually quantify
this and in particul ar assess how advanced gl azi ng
woul d effect injuries, is that the current fleet of
I'ight vehicles doesn't have advanced gl azi ng.
There's no data on actual crashes w th advanced
gl azing install ed.

What we had avail abl e are sone crashes
with regular glazing data on traffic accidents that
have regul ar gl azi ng.

The basi c approach was the followi ng. W
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took fromthe data base, which contained basically
records of traffic accidents based on police
accident reports, all crashes which involved pairs
of driver and front seat passenger when one of these
occupants is ejected and the other is not.

So we selected those pairs. And then for
the ej ected occupants, we cal culated the fraction of
fatal injuries. And for non-ejected occupants, we
also calculated the fraction of fatal injuries. W
conpared the two.

The fraction of fatal injuries indicated
potentially the probability of fatality in either
gr oup.

Now, the basic assunption nade here is
t hat advanced gl azi ng does not contribute to
injuries nmore in an ejection crash nore than ot her
elenments of vehicle interior that prevented an
occupant from bei ng ej ect ed.

In other words, the idea here is that non-
ej ected occupants in a crash which have sufficient
severity resulting in e ection suffer the sane type
of injuries as occupants woul d have suffered if they
were prevented from bei ng ej ected by advanced
gl azi ng.

It's just the basic assunption here.
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Now, the approach that we take here takes
into account crash severity, which is crucial
because we know that ejection crashes are nore
severe crashes and we have to account for. Here we
are looking at pairs of occupants in the sane
vehicle, so the sane crash severity.

There are a few aspects of crashes that we
have to consider in this kind of study. The first
one is restraints use.

So here we used only data on unrestrained
occupants. Both driver and passenger in these
sel ected pairs were unrestrained.

The use of seat belts prevents ejection
al nost 100 percent. |In addition to that, the
probl ens --

MR CLARK: Wol e body ejection.

MR WNNCKI: Wole body ejection, but
even partial ejections are quite rare for occupants
using seat belts if you ook at the data.

A so, the reporting of belt use is
questionable in traffic accident data. | won't go
into that.

The seating position is another inportant
factor to consider. The risks associated with

driver and passenger seating positions were taken
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into account in this analysis.

Here is the basic calculation idea. So
this would be a little bit of algebra, | hope. This
won't -- we have to get through this technical part.

Let's ook at N1, nunber of pairs
involving ejected driver and ejected passenger, and
N2, nunber of persons involving non-ejected driver
and ej ect ed passenger.

V¢ then count D1 out of those ejected
drivers nunber of ejected drivers who are fatally
injured, and D2, the nunber of non-ejected drivers
who are fatally injured in these crashes.

And then we then formthis ratio here.
The fraction of ejected fatal killed drivers to the
fraction of non-ejected and fatally killed drivers.
This represents the ratio of probability of being
killed in an ejection crash when the driver is
ejected to the probability of being killed when
bei ng non-ej ected occupant.

Now, we can change, we can interchange the
routes of drivers and passengers to assess simlar
risk ratio for passenger and we can al so, instead of
fatalities, look at serious injuries, excluding
fatalities to estinate the risk ratio of serious
injury.
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So in that case, the fornmula is basically
the sanme. Al here injuries, incapacitating
injuries, and so we |ook at the fraction of
incapacitating injuries anmong ej ected occupants
di vi ded by non-ej ected occupants.

Now, Leonard Evans pioneered this type of
analysis calling it double pair conparison. The
Leonard Evans approach was slightly different. He
| ooked at actually driver-passenger fatality ratio
anong pairs of ejected driver and ej ected passenger
and then he | ooked at R2 here, which is a ratio of
non-ej ected driver but ejected passenger fatalities,
and then he basically fornmed the ratio of the
fatality ratios as indicated.

This estinmate is the same quantity, but
it's nore difficult to inter-approach, but it's
| ooking at that, that's why | present quantity R
the risk ratio, using a sinpler approach.

Now, once we have the risk ratio, the
ratio probability of death or serious injury in
ejection to the sane probability w thout ejection,
we can then calculate fraction of fatalities that
woul d be prevented if ejectionis elimnated by this
formul a here.

But there's a sinple argunent that asks
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you that you can do it.

So we'll be able to present, based on this
analysis, fractural reductions in fatalities and
serious injuries.

Before | proceed with presentation of
actual results, | have to say a few words about the
data | used. | used here States database, which
contains data of all police accident reports filed
in 17 states that participated in the program
There are mllions of traffic accident records in
this data base and we sel ected those high quality,
whi ch had our required data el enents.

There are actually 12 states which were
used in this analysis because California, Florida,
Ceorgia, Indiana, Louisiana, Maryland, M ssouri,
Chi o, Pennsyl vania, Wah, Virginia and Washi ngt on
state data over four years, approximately. For sone
states it's a slightly different tine frame, but
basically four years data.

The injury scal e used here is the KABCO
scale, and this divides injuries into fatal
i ncapaci tating and non-incapacitating evi dent and
possi bl e and no injuries.

Now, the best, | think, illustration of

benefits of ejection prevention is this table here,
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whi ch basically gives you distribution of injuries
anong drivers who are ej ected and passengers in the
sane crash who are not ejected, so these are based
on drivers, passengers, driver ejected, passenger
conpl etely ejected, passenger not ejected.

Here we have fatal injuries. W have 15
percent driver fatalities and only five percent
passenger fatalities. About three times |ower
fraction of fatal injuries.

Also Ainjuries, incapacitating injuries,
about 36 percent anong drivers who are ejected and
anong passengers who have avoi ded ej ecti on about 21
per cent .

These proportions becone reversed at the
| ower scale, |less severe injuries where we see that
non-ej ected occupant to passenger suffered | ess
severe injuries conpared with the ejected occupant.

Now, when we reversed the rolls and
drivers were non-ej ected and passenger becones
ej ected, then the nunbers are reversed. Non-ejected
drivers have only about four percent fatal injuries,
and passengers about 12 percent.

Again, simlar proportions simlar
relations | ower severity |levels where A

incapacitating injuries are still higher anong
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ej ected occupants, |ower anong non-ejected
occupant s.

The next slide shows partial ejections and
here we have -- see, you can observe this consistent
pattern where an ejected occupant is about three
times nore likely to be killed and about perhaps
close to two times less likely to be severely
injured, to suffer incapacitating injury.

And then you | ook at reverse situation
driver not ejected, passenger egjected.

But conparison of these distributions of
injuries don't take into account differences in risk
anong different seating positions and ot her
mat henati cal adjustrments that we have to nake, but
it is avery good, inny view, illustration what is
real |y happeni ng when ej ection doesn't take pl ace.

Here we have conbi ned partial and conpl ete
ej ections.

Now, we proceed to conduct the risk of
fatality that quantitative R that | introduced,
ratio probability of ejection for drivers, one,
ej ected, two, non-ejected, and then we see here
about three and a half tinmes nore |ikely ejection.
The nunber in parenthesis is the standard error

esti nat e.
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And the nunber in the second col um here
(indicating) is the fractual reduction in
fatalities, about 70 percent reduction. For
passenger, the nunbers are substantially the sane.

A so, for partial ejections, we have here
conpl ete consistency of results, about three and a
half tinmes less likely fatal injury and 70 percent
reduction in fatalities if e ection is prevented.

This is a table that conbi nes partial and
conpl ete ej ection data.

For an incapacitating injuries, for
drivers as well as passengers, there's about tw ce
as high a probability of that type of injury if
ejection is prevented and associ ated reduction in
fatalities about 50 -- reduction in incapacitated
injuries about 50 percent.

These are the nunbers for all ejections
conbi ned.

Now, this table here provides information
about |ight trucks.

The previous tables gave -- illustrated
benefits across all types of |ight vehicles,
including light trucks and passenger vehicles. For
[ight trucks we see higher relative risk of fatality

for both driver and passenger approachi ng four
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percent and four tinmes higher relative risk of
fatality and the associated fractural reduction in
fatalities about 75 percent.

| ncapacitated injuries relative risk is
al so higher in light trucks, approaches three tines
hi gher for drivers and about two tines for
passengers and that associated fractural reduction
is al so higher conpared with passenger cars.

Now, this was data for light trucks. Wen
you conbi ne partial and conplete ejections. And
here's data for passenger cars, which is basically
the same type of results, the sane type of nunbers
as when we | ook at all vehicles because the najority
of vehicles are passenger cars, so the light trucks
don't stand out when you | ook at all vehicles.

Now, let's proceed to break down by
i npact .

In front, inpact crashes, there is about
over three and a half tinmes higher risk of fatality
for driver and incapacitated injury about two times.
This is consistent with results for all types of
crashes, slightly higher, perhaps. This is al
ej ections, partial and conplete.

|'ve shown these results separately for

partial, and conplete, just to show how consi st ent
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these results turn out.

Now, rear inpact crashes slightly |ower
benefit but also simlar about three times reduction
in probability of death and about two tines
reduction probability of incapacitated injury.

Now, sonething interesting i s observed
when you | ook at |eft side inpact crashes where the
passenger has much hi gher benefit to passenger in
ejection prevention. W have here about three tines
hi gher probability of fatality for ejected passenger
and only about one and a half for driver. These are
| eft side inpact crashes.

Now, for right side inpact crashes, the
nunbers are exactly reversed. Here the driver has
much hi gher risk and nuch higher relative risk when
ejection is prevented.

Let us now proceed to the | ast series of
tables in rollover crashes, and this is basically --
the punch line here you can see that in rollover
crashes the relative risk of fatality is about eight
or nine, so here we have high, very high, benefit of
prevention of ejection associated fractual reduction
fatalities is al nost 90 percent.

The nunbers concerni ng i ncapacitated

injuries are a little over two in terns of relative
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risk of fatality.

And the results where all ejections
confirmed this conclusion that for rollovers, the
benefits are clearly the highest.

That concl udes ny presentation of the
statistical analysis and now Rob Sherrer will apply
these ratios to specific nunbers obtained fromthe
NASS data to present benefits in terns of dollar
amount s and nunbers of |ives saved.

Thank you very mnuch

(Appl ause)

ROBERT SHERRER  This first slide shows
the present situation. On the right we see that the
total estimated nunber of ejections out front side
wi ndows is 25,000 annual ly.

VW also see the injury distribution for
t hese ej ect ees.

The very mnor and noderate injuries
account for 14,000, 58 percent of the injuries to
the ej ected occupants.

However, the fatalities account for about
5,400, and this is 22 percent, of all the ejectees,
all the 25, 000.

The distributions, as you can see, are

simlar for the conplete and partial ejections.
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The next slide shows the factors which
Li nda presented you and as she said, these factors
are multiplied times the expansion factor for each
case that we've investigated.

They are then summed, and since we have
seven years worth of data and include every ejection
case in that collection, we then divide the sum of
this by seven to conme up with the estimate of the
annual nunber of ejections that coul d have been
prevent ed, because the advanced gl azi ng woul d have
been in pl ace.

The assunption here is that if the
advanced gl azi ng woul d have been in place, the
ej ection woul d have been prevented.

W assune this for this initial estinate.
And there's good reason to think that the great
maj ority of these would be prevented.

First of all, as we've heard, the
ejections during rollovers are at rather |ow speeds,
and also by elimnating the cases in which the
wi ndow area i s heavily danaged, we've elimnated
certainly a good portion of the nost severe crashes
in which the occupant woul d have |ikely been ejected
at a high speed.

Now, this slide shows the nunber of
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ej ections. Those are our 25,000 ejections on the
far right, and the estimate 11, 300 ejections that
woul d be prevented by the advanced gl azi ng.

Apart fromthe vehicle damage criteria for
excl udi ng cases, all cases for which the ejection
wi ndow had been partly or fully opened prior to the
crash were excluded, as were cases in which the door
contai ning the ejection w ndow had opened during the
crash.

The reason for this latter procedure being
that even if advanced gl azing had been installed and
remai ned in place during the crash, the occupants
still mght have been ejected out the open door.

In a 1993 SAE paper, darke Harper and a
col | eague of his, Susan Partyka, estimated that
about 20 percent of the ejections out front side
wi ndows, the ejection wi ndow was either partly or
fully opened.

So those cases were excluded in addition
to applying the criteria that Linda presented.

That resulted in an estinate of 11, 300
ej ections which took place through the front, side
wi ndows i n which the advanced gl azi ng woul d have
been initially in place, the wi ndow up, and the door

woul d not have opened during the crash, and the
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gl azi ng woul d have remai ned in place during the
crash to prevent ejection.

This slide presents sone informati on on
t hose 11, 300 cases in which the gl azi ng woul d have
been in place and ej ection woul d have been
prevent ed.

The colors indicate, as woul d be expected,
that the great nunber of ejections were to
unr estrai ned occupants.

This slide shows the abbreviated injury
scale that the Agency typically uses for rating the
injury severity to occupants.

It shoul d be understood that we typically
use the MAI S designation, that is the nmaxi num
injury, and that occupants in accidents will
typically recei ve nunerous injuries.

For exanple, an individual may receive an
AlS 4 injury, two AIS3 injuries and several AIS1
injuries and expire because of conbi ned effects of
these injuries.

Now, this slide shows the injury severity
of the ejected occupants who woul d be prevented from
bei ng ej ect ed.

It is significant that the majority of

t hese occupants received only a mnor or noderate
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injury. In fact, 7,100 of 11,300 received these
very low levels of injury. This was 63 percent of
all the ejected.

It is also significant that as indicated,
a substantial nunber, 2,075, were fatally injured.

This next slide illustrates how we applied
the matched pair factor that John derived in
estimating the major benefits. That is, the nunber
of fatalities that woul d be prevented.

This, as an exanple, is the injury
distribution for partially ejected, unrestrained
drivers.

As indicated, 602 of these drivers were
Kill ed.

By preventing ejection, we would save 71
percent or 429 of those fatalities.

The next step was to redistribute these
429 fatalities to lesser injury severity |evels.

The redistribution was based on the injury
distribution for unrestrained drivers who were not
ej ected and who were paired with unrestrained
passengers who were ejected as derived fromstate
acci dent dat a.

Note that a large majority of present

fatalities that woul d be prevented woul d be shifted
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tono or lowinjury severity |levels.

The safety benefits of retaining occupants
inside their vehicles are indeed great.

This same estinmati ng procedure was used
for estimating the reduction in serious injuries and
then the redistribution of those to | ess serious
injury levels.

This slide shows the present situation
the injury distribution, what the injury
distribution would be with advanced gl azi ng and t hen
the difference, which is the benefits.

Since we are tal king about benefits, the
sign seens opposite of what one mght expect, but a
total of 1,313 fatalities would be prevented.

Note, the large increase in the nunber of
occupants who woul d not be injured or who woul d
receive only an AIS 1 or mnor injury.

This slide didn"t conme out too clearly,
but it shows the present situation conpared to the
situation w th advanced gl azi ng.

Again, we can see the large reduction in
the nunber of fatalities. And on the left side, a
| arge increase in the nunber of no injuries or very
mnor injuries.

This, again, summarizes the net safety
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benefits.

Again, there's our reduction of about
1,300 fatalities and the increase in the nunber of
ej ectees who woul d now be either uninjured or
receive only mnor injuries.

This slide presents the estinated cost per
equi valent fatality prevented. This is typically
how t he Agency assesses the cost effectiveness of a
proposed regul ati on.

On the left we have the four types of
advanced gl azing. The second col um shows the
incremental costs of having this glazing on the
front side w ndows.

The next colum shows the total annua
cost of installing advanced glazing in the front
si de wi ndows, assumng there would be 16 mllion
light vehicles sold in a year.

V¢ then show t he di scounted equi val ent
fatalities prevented.

What this is, is the nunber of fatalities,
1,313 that woul d be prevented, plus the economc
equivalent in fatalities of the injuries that woul d
be prevented, discounted over tine, because while
the cost of the advanced gl azi ng woul d be incurred

at the tinme of vehicle purchase, the benefits accrue
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over the operating life of a given nodel year fleet.

The | ast col um shows the estinmated costs
per equivalent fatality prevented. This runs from
about $800,000 to $1.3 mllion.

This slide shows the estinmated cost per
equivalent fatality prevented for sone recent
r ul emaki ngs.

For the passenger car side inpact
protection, the amendnment to Standard Nunber 214,
the estimated cost per equivalent fatality was
estinated to be $470,000 for the front seat, al nost
three mllion dollars for the rear seat and for both
seats conbi ned, about $730, 000.

For the light trucks side door beam
regulation, it was a mllion and a half to two and a
half mllion dollars. For the upper interior head
protection, that is the recently issued amendnent to
Standard 201, it was about $400,000 to $460, 000 for
the front section, extrenely high. 3.1to 3.6
mllion dollars for the rear section, for an average
of $687,000 to $784, 000.

Finally, for the light back air bag
standard, the cost per equivalent fatality prevented
was estinated to be $560,000 to $660, 000.

VW just got sonme of these slides back this
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nmorning and this one didn't come out but | did want
to showit to you

This is the estimated front side w ndow
ej ection problem conpared to the rear side.

The yel low bar on the left indicates there
are 25,000 ejections out the front side w ndows.

The blue bar next to it indicates there are 2,100
ejections out the rear side wi ndows or eight and a
hal f percent of the nunber out front side w ndows.

Wth respect to fatalities, we have 5,400
fatalities fromejection out the front side w ndows
and only 368 fatalities fromejection out the rear
si de wi ndows.

Ve followthe sane procedure in estimating
what the benefits would be if advanced gl azi ng were
applied to rear side windows and this contrasts
t hose benefits to the benefits | just presented to
you for the advanced glazing in the front side
w ndows.

Qovi ously the difference that woul d be
expected, given the data | just presented, is
enor nous.

You see our estimate, about 1,300
fatalities that woul d be prevented by advanced

front side glazing. W have only an estinate of 166
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fatalities that woul d be prevented if advanced
glazing were in the rear side w ndows.

This next slide breaks our estinmated
benefits of 1,300 fatalities that would be prevented
into the categories of crash type.

The rol |l over benefits woul d account for
about 1,000,; side 218, the front and rear about 95.

The reasons why the rollover benefits
woul d be so great include the fact that the
roll overs account for 56 percent of all front, side
wi ndow ej ection-si de inpacts account for 32 percent
-- and the criteria devel oped that Linda described
produced fractions that estinmated that 53 percent of
the rollover ejection crashes would still have their
front side wi ndow glazing in place to prevent
ej ections. However, for side, the fraction was only
29 percent.

Finally, applying the matched pair
factors, which John devel oped, preventing ejection
during rollovers would prevent 90 percent of the
fatalities; preventing ejection during side inpacts
woul d prevent 60 percent. Still substantial but not
as high as rollovers.

This, the final slide, divides the

benefits by car and |ight truck.
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Oh the left we have the current situation,
whi ch shows that 899 out of the 1,313 fatalities
that woul d be prevented woul d be prevented in
passenger cars. Light trucks account for 414 of the
fatalities that woul d be preventd by advanced
glazing in light vehicles.

In the future, based on long termsal es of
nine and a half mllion cars and six and a hal f
mllion light trucks, you can see that the estimated
benefits would be fairly closely divided between the
cars and |ight trucks.

That concl udes the presentati on.

(Appl ause)

MR SHERRER Do you have any questi ons
for Linda, John or nyself regarding the benefits
anal ysi s?

Yes, sSir.

Pl ease identify yourself, sir.

M CHAEL KOBROHEL: M chael Kobrohel with
Excel Industries.

As an additional selection criteria, on
one of your slides | noticed one of the vehicles you
anal yzed was a hard top door design, i.e., there is
no door structure above the belt line, which are --

M5. MCCRAY: Like a Canaro or sonet hi ng?
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Was that the one, the Canaro?

M CHAEL KOBROHEL: Yes. In which case a
gl ass door, any safety gl azing woul d renai n because
there is no seating in the structure above the door,
it's all external. So that woul d have skewed your
figures perhaps higher?

M5. MCCRAY: |'mnot sure what the ratio
is. W are aware that some vehicles out now do not
have the conpl ete door frame, but to have an
encapsul ati on, we woul d have to have sone structure
t here.

I n the begi nning, some of the assunptions
made, one of the assunptions, is that it would
remain in place simlar with some idea holding in
pl ace with an encapsul ation. Wich, in ny analysis,
| was thinking with an encapsul ation there.

M CHAEL KOBRCHEL: That's what |'m
commenting on, regardl ess of the encapsul ation, the
door design is phenonenally different than a |i no-
type door where the gl ass does not seat within a
structure of steel, whether in the roof or the door.
It seats exterior and literally is a ceiling, is
what retains it.

The second point would be to M. Wnni cki

who | believe you identified that one of your
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assunptions was that it is not |ess hazardous, the
safety glazing, inpact of the safety gl azing versus
inmpacting on "A" pillar or a "B" pillar roof is not
| ess hazar dous.

Thus the converse of that is, it is no
nore friendly. And if we were | ooking at sone of
the data provided earlier, a deflection of glazing
eight inches still retain the output, plus the
addition of four to six inches of door frane
retention will certainly defer a great deal of
inertia over that penetration. So retaining as
opposed to hitting just the "B" pillar that would in
total deflect.

So | would question if that was a valid
st at enent ?

MR WNN CKI: The advanced glazing is
somewhat elastic and when it's -- you know, when an
inpact occurs it will give in sonewhat. You're
saying that that would tenuate the benefits? |
would imagine if it's sonewhat elastic it woul d.

M CHAEL KOBRGHEL: |'msaying that getting
a piece of safety glazing and allowing it to travel
eight inches in the direction that |I'mbei ng ejected
and the door frame being deflective, to sone extent,

as we saw in the norning presentations, is far nore
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advant ageous to a head than striking a "B' pillar
covered by two inches of plastic and noving four
i nches.

MR WNNCI: Wll, | would agree with
that. So that would nean that the benefits may be
even higher than would follow fromthis analysis.

M CHAEL KCBRCHEL: Forgive nme, | don't see
that. | see that the benefits would be | esser in
t he data because you didn't segregate between the
occupants being ejected through the glazing or being
deceased prior to going through the gl azing because
i mpact was "A' pillar and "B" pillar.

MR WNNCK: Yes. O course, | was not
able to even differentiate between ejections for the
gl azi ng as opposed to ejections through, for
exanpl e, open door. That is certainly true.

So for sonme of them you know, ejections
woul dn't be prevented as was assuned. But that
certainly is true, but, of course, we have
[imtations on the data.

So | think that the nunbers that are
presented may not be a one hundred percent accurate,
assessnent of what will happen if you have advanced
glazing in vehicles, but I think it cannot be a

coi nci dence that you have three tines less injuries
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anong non-ej ected occupants than ej ected occupants
at the sanme crash. And that's the basic nmessage
her e.

Now, even if it's two tines |ess
fatalities, there's still considerable benefits.

MCHAEL KOBROHEL: | totally agree with
you. By ny point | was nerely trying to add perhaps
the next tine this is gone through those additions
can be | ooked at to better fine tune.

MR HARPER | guess | don't quite
understand your point. | want to nmake sure because
I'mworking this nunber all the tine.

What you're suggesting is that we do a
mcro study of where the person hits the different
conponents before they go out as opposed to a nacro
study as we did?

M CHAEL KOBROHEL: No. By no neans. |'m
just saying that as | understand this, as
information continues to devel op and nore frequency
of this type of full review, let's say the issues
are developed, | felt | brought two good exanpl es of
where additional accuracy can be interpreted into
the data, was to continue to fine tune the nunbers.

MR HARPER | can understand the

t echni cal design concerns of the first one, the
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w ndow type. It's your concern that Dr. Wnnicki's
conservative assunption that people would not get
hurt worse by hitting the gl ass.

The point being that he's trying to assune
the glass itself will not kill people when he's
doi ng that anal ysis.

| guess | don't know -- you're basically
agreeing with himand then saying the benefits
should be lower. So | guess | don't understand your
poi nt .

M CHAEL KOBRCHEL: |' m agreei ng and
lauding all the study that was presented for us and
only bringing up what | saw to be additions to your
view or selection of criteria that could nore
accurately provi de data.

In the first case where a headerl ess door
woul d not be able to retain any type of safety
gl azing that woul d skew the data. In the position
of claimng that there is no difference to the
occupant, there is no preference or no safety
enhancenent or interaction fromhitting anywhere on
t he door and being ejected. That, perhaps, woul d be
the worse to be worked out because of the |ack of
data available to work with

So | was lauding all studies, just trying
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to give inpressions of areas where nore accuracy

could be inputed in the future.

M5. G LL: Thank you. Yes?

GERALD DONALDSON: |'' m Gerry Donal dson
from Advocates for H ghway and Auto Safety.

| wanted to bring up an issue that lies
outside the confines of the benefit cost analysis
that you presented us over the | ast hour.

Deal i ng with advanced gl azi ng nay not be
the only counterneasure that's relevant. And I
bring this up to see how you all woul d accommodat e
the evaluation with benefits that would i ntrude on
the kind of premses that we use to do a benefit
pl us anal ysi s.

Now, we all know that it would be optinal
to have nore people restraints, we'd have | ess
problens with ejections. But it's even nore
desirabl e to have the occupant not strike the w ndow
at all.

When we just got through having NHTSA
issue the nodification to 201 to give us the Upper
Interior Head Inpact Protection Rule, there are now
upwards of a dozen petitions to reconsideration --

|'msure darke Harper noticed that -- of which two
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wer e issued by Vol vo and BMN

In both instances, they' re asking for a
nunber of nodifications to the rule, including |ower
conpl i ance i npact speeds.

But | think nost intriguing is the fact
that both of them have suddenly |eapt out of the
woodwor k with many mniaturized inflatable
restraints for the upper interior.

Now, the Volvo restraints are interesting,
but the BMNrestraint, at |east one part of their
inflatable restraint system's even nore intriguing,
because it's an inflatable tubular restraint or
string or hammock whi ch bridges the distance between
t he upper inpaction between the "A' and the "B"
pillars, and across the top area of the w ndow
openi ng or the gl azing.

| ndeed, BMNin passing clains that well
the desirable features of the restraint, as d arke
probably knows, is not only not contacting the side
roof rail, but also not contacting the glazing at
all.

In fact, | would think that there m ght
even be sone benefit to the device in preventing or
at least litigating the extent of the ejection

t hrough open w ndows.
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I'd I'ike to know to what extent the
Agency, even though it obviously hasn't rul ed one
way or the other on the BMNor the Vol vo proposal,
woul d account for this in dealing with her benefits
anal ysi s.

Ve know that manufacturers are very, or at
| east sonmewhat, anti-pathetic to the non-refundabl e
phone solution. W know that netal air gap has
becone fugitive now for al nost 20 years. There's
probably an outlaw mlitiaman hi di ng sonewhere in a
Mont ana cabin waiting to be revealed again as a
pl ausi bl e count er measur e.

So how woul d you all deal with the
intrusion of another counterneasure that even
prevents head inpact against the glazing itself in
relation to the advanced gl azi ng consi derati on that
you presented over the |ast hour?

STEVE SUMWERS. |'m Steve Summers and |'m
in charge of the Roll over Research Programfor
Orashwort hi ness.

VW are well aware of the tubular restraint
systemand we are doing, right now, because we don't
have any physical sanples we can test, we are doi ng
nmodel i ng, looking at them as Janette said earlier,

for how they behave in rollover accidents.
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There is still the question of exactly how

toinflate them when to inflate them well, who'd
be i nportant.

CGERALD DONALDSON: How | ong do they need
to be inflated?

STEVE SUMERS: Exactly. W are doing
sonme basic paranmeter studies at this point to
determne what their effectiveness will be as far as
reduci ng ej ection.

W do see that there is at |east a good
percent of themplaying a safety role in rollover
accidents. W're trying to assess. It's very
prelimnary at this point. Perhaps when the
har dwar e becones avail able, we'll be able to do nore
physi cal tests.

MR HARPER Rather than addressing how, |
woul d just say that | believe we would address it if
it could be neasured and quantifi ed.

R ght now as you can see, the device we
have is not a full body device. Sl ed testing m ght
have to include actually pulling at a Hybrid 111 and
runni ng sonme kind of testing and trying to wld
guess exactly what ramfications it would have on
ej ection.

So we are aware of it, we're considering
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it, and it's another difficult analytical thing
we' Il have to get through

| remenber | worked on a steering col um
upgr ade program nmany years ago that got overtaken by
the airbag program so sonething |ike that m ght
overtake this programand this program mght have to
get immedi ately redirected.

Thank you for bringing that to our
attention and keepi ng us honest.

MR SHERRER |'IIl just add that | read in
Aut onotive News that Ford Motor Conpany plans to
install these side inpact air bags on all its cars
and light trucks sonetinme in the future.

So this, it would seemto ne, would
certainly affect the benefits estimate for this
potential rulemaking, for this analysis.

M5. A LL: Yes?

LAWRENCE PETERSON  Law ence Pet erson,
Ford Mot or Conpany.

In all the work that's been done today it
appears that the assunptions that the w ndows are
rolled up. In the real world there are w ndows that
are rolled down.

Has that been a common cord? |t seens

like it was indicated in your benefit analysis.
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MR SHERRER No. In the benefit analysis
we did exclude all crashes in which the w ndow had
been partly or fully opened.

MR HARPER Yeah. He cited ny 1993 paper
where we found 75 to 80 percent of the w ndows were
rolled up and he used that deduction.

LAWRENCE PETERSON: But if that be the
case, the benefit would only cone fromthe 75 to 80
per cent .

MR HARPER No. They took the deduction
bef ore they cal cul ated the benefit.

LAWRENCE PETERSON (kay. Thank you.

M5 MOCRAY: It al so, mne excluded, which

was enconpassed in the benefit calculation, it

excl uded door openings. |If that door came open,
because it's still an ejection route even if the
glazing was still in place.

CARL CLARK: CQOver the years the long term
inplications of injury, costs have continued to
rise. There is this controversy, are you including
in your cost analysis the quality of life
inplications in this long termpicture.

Wiere did your cost nunbers sit with
regard to that problen?

As we transition to this current period,
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the nunbers used for the total cost of injury in the
Agency have gone down 100 billion dollars. As

you' ve shifted back, | gather, to paying nore
attention to existing nmedical costs and directly
identified cost.

MR SHERRER The cost of injury figures
whi ch we used were conprehensi ve costs.

For exanple, the value for alife, -- 1
shoul d even state that differently. The anount that
society would be willing to pay to prevent a
fatality was estinmated to be 2.9 mllion dollars.

The values for AIS 1 through 5, non-fata
serious injuries and fatalities include the direct
econom c costs, which have been estinmated by the
Agency, and al so an anount to represent the anount
of noney people would be willing to pay to prevent
that level of injury.

But they are not all inclusive. Alifeis
i nval uabl e and so there are trenendous grief and
suffering costs related. W can't capture those.

M5. G LL: Qher questions?

If not, we're going to take a ten-mnute
br eak.

(A brief recess)

M5. GLL: Al right. Nowthat you' ve
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heard from NHTSA personnel, we are about to hear
froma non- NHTSA individual and his nanme i s Doug
Nutter. He will be speaking to us on Rgid
Plastics. I'Il let himintroduce hinself and go
fromthere. For the next twenty mnutes, it's

yours.
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R @D PLASTI CS

DOUG NUTTER
GLCBAL (ALAZI NG BUSI NESS LEADER, GE PLASTI CS

DOUG NUTTER  Thank you, Margaret.

M/ nanme is Doug Nutter. |'mthe d obal
Busi ness Manager for CGE Plastics Autonotive 4 azing,
and | have with nme two individuals; Mke Sikes is
our engineering | eader and Denetrius Hatzenberis,
many of you know, is our global technol ogy |eader
and al so works with the I SO and SAE commttees.

First of all, I wanted to thank NHTSA for
holding this neeting. It's very good information.
| think the process of getting the information out
early has been very hel pful in our program

Wat |1'd like to do is share with you just
sone thoughts and some of our comrents on
pol ycar bonat e gl azi ng.

As we go forward, | think there are many
interesting alternatives.

At GE we do have -- and we al so have BEAR
with us today. W want to recognize himas anot her
pol ycar bonat e producer on a gl obal basis.

But | wanted to share with you sone of our
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comments regarding the work that was presented and
just share with you, perhaps froma nore industrial
poi nt of view, what mght be some of the anticipated
changes froma comerci al perspective.

Sonme of the things that 1'd like to talk
about are a cost estinmate based on what woul d be
sort of our view of industry practice, |ooking,
again at unit variable costs.

W estimate roughly a $17 | ower cost.

"Il be going into the details of that in a mnute,.

Additionally, with injection nolding,
which is a process that we woul d use to nmanuf act urer
a pol ycarbonate w ndows, al so they coul d be forned
thermally |ike thernoformng, but in nolding
processes we are able to incorporate functionality
i ke one encapsul ation nay provide at |east sone of
the attributes of it as identified in this program

W al so have a lot of data on hard coats,
which are required to protect the pol ycarbonate from
i nci dental scratches, so we have sone of that to
share with you

V¢ do have sone variability data that we
do need a lot nore. W're just beginning to get
some of this. | wll talk at the end about what's

required there.
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Again, there are also integral design and
part features.

One of the things that we really have just
begun to explore, what are the opportunities to
incorporate netal parts, brackets, blast standoffs,
attachnent nethods to both fixed and noveabl e
gl azi ng.

There's al so a wei ght savi ngs advant age,
which is significant to auto nmakers, ten to 25
pounds. Sone of that was illustrated in the earlier
nunbers. Those are pretty accurate. W would
agr ee.

One of the other things that's kind of
interesting is there's been nmany recycling
initiatives and we have a process and are actually
commercially recycling pol ycarbonat e.

It's very much a very easily recycl abl e
material. It has very high economc value. It's
sort of, if I could draw an anal ogy, sonething |ike
an alumnum It has high residual value inits
clear formwith a coating we have a technol ogy
commercial practice to take coatings off.

So that's a very good, interesting
feature. | don't know how that plays out in other

benefits, but | know that many auto nmanufacturers
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are beginning to look at increasing their
cyclyability of the vehicle.

Coat ed pol ycarbonate has very little W
transmssion. W'|l talk alittle bit about sone
other data, but basically one of its advantages is
inherently W light is absorbed in the pol ycarbonate
or inthe coating that's applied toit. So that the
effects of W on the interior vehicle, conpared to
standard gl ass, are wel cone.

Then there is a fair anmount of experience.
Apparently the Corvette has a cordura top, a full
roof top, that is injected nolded with
pol ycarbonate. This is a renovabl e roof.

There's al so sone side w ndows the Bugatti
sports car. And there's a lot of Viceroy on trains
and buses.

But | really do want to say that although
we have very good coats and there's a ot of very
strong indications of feasibility, we do have a | ot
of work to do. And that in particular includes a
ot of one car durability testing and fleet vehicle
testing wth CEM partnershi p and cooperation

VW need a lot of work to understand what
are the limts on vision as it may degrade

potentially over tine, what would that | ook |iKke.
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Additionally sone continuing work on nechani ca
testing.

What we'd like to do, then, is briefly run
t hrough just some of the things that are known about
pol ycarbonate in multiple applications.

Peopl e participating on the SAE and | SO
commttees know this very well, but basically the
bottomline is that polycarbonate neets ANSI Z26. 1,
the itemfor requirenments, and has been used in
various appropriated DOTI applications that we
nmentioned earlier.

There's a | ot of experience, as | said
before, that is used with hard coat pol ycarbonate.
Since 1985 a hard coated sheet has been nmanufactured
using a dip coating process, basically dipping the
sheets into a fluid and curing the coating.

These are then applied to trains, to buses
of all types, police enforcenent vehicles, off road
vehicles. | did nention the Bugatti w ndow has been
used usi ng thernoformw ndows and then coated with a
flow process, which is sort of |ike taking a garden
hose over it.

The Corvette, we nentioned, or since 1994
and a nunber of other applications, although they're

not glazing but sort of have a simlar rel ationship.
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CGeneral Mdtors and Chrysler have used
Lexon in their polycarbonate parts since 1988 that
have been dip coated. These are bl ack applicates on
the exterior of the car, right where you woul d open
t he door, along the "B" pillar.

They then coat it so that they retain the
hi gh gl oss and luster without scratching.

Head | anps i s perhaps the single biggest
application, again, |ooking at the validation of
coat ed pol ycarbonate for durability, probably 75 or
100 mllion head | anps have been on the road since
about 1982.

In a somewhat simlar related application
we have a little bit of data to show you on police
vehicles in Holland. These are riot control
vehicles. W have sone data that the front w ndow
is alamnate and all the other w ndows are
pol ycar bonat e that has been hard coat ed.

These vehi cl es have been in Holland since
1979 and they have required or been out there with a
whol e range of severe applications.

V¢ tal ked about sone additional benefits,
but this w ndow has 45,000 kiloneters and it's
approxi matel y maybe 35,000 mles since 1986.

But you can see that the w ndow, although
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it's scratched, is still intact. 1t's had bricks,
rocks, bats, spears, a whole variety of things that
would be in a typical riot, | guess.

What we' ve done is we've gotten a whol e
series of these back to |ook at for how the
durability has been regardi ng coni c adhesion, a
yel |l ows i ndex, any degradation of optical
per f or mance.

As you can see, although it's scratched,
it is transparent and it is intact. So this is an
interesting area to | ook at.

V¢ don't see any mcro cracks of
del am nation and the part is able to be seen
t hr ough.

Anot her manufacturer, Bugatti, those
maki ng the econo car, has used Lexon in side w ndows
and sone rear quarter wi ndows and al so the rear
w ndow over the engi ne conpartnent.

Here the noving side wi ndow, which is the
| ower side window, right about here, and then this
wi ndow that's fixed are both nade in pol ycarbonat e.
That application is thernoformand then the coating
is applied to it. Again, there's not a |ot of
vehicles for testing. Wat there is, it does show a

very ni ce aesthetic wi ndow that does neet these
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requi renents.

|'d I'i ke to nove on now to sonme of the
per haps neat of what we wanted to tal k about as far
as unit cost conparisons, in particular, just
show ng what NHTSA had presented in the analysis for
unit cost, this is before the mark ups before
whol esal e and retailing. These are basically
manuf actured unit vari abl e costs.

First of all, in the processing, we're
| ooking at a significant reduction fromwhat our
estimate woul d be of about $6. 90.

That's driven by the fact that when you're
doing the cost calculations for these, you're
typically looking in a tow ng operation or fully
invested. NHTSA has broke out the capitalization
and equi pment costs as separate itens and separate
depr eci ati ons.

So these are the unit variable costs for
nol di ng.

Material costs, the estinmate that was used
was a price of $2.31 a pound. W used a price as
published in a trade industry, an association called
Plastic News. They report market prices. Since we
can't really discuss custoner only in pricing, this

reflects what woul d considered to be an industry
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mar ket average price for pol ycarbonate, so what one
m ght expect that prices can be |lower than that for
vol ure.

| think one of the bigger significant
savings is in encapsulation. This was sonet hi ng
that was added to all the wi ndows.

One of the integral advantages of
injection nolding is that it is a process,
rel atively speaking, the glass somewhat simlar to
encapsul ati on, so the designs and shapes and forns
that you can concei ve of can be nolded into with the
pl astic and that shape can be fill ed.

As you can see, that's a very significant
savi ngs.

On the abrasion coating, we took a target
estinate to get a coating cost of around $1.00 a
square foot. That's, we think, a fairly reasonabl e
estinmate to shoot for.

So when you stack all those up, there's a
drop of about $17.00 in the unit cost per one w ndow
and that the per vehicle cost, | guess, would be
four times that in your analysis at NHTSA It would
be about $68 | ower cost. Again, as a reference
poi nt .

Just a qui ck exanpl e of sone of the things
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that can be done. Just a few quick ideas.

This, for instance, would be a one piece
nmol ding with an L-edge nolded in. Just conceptually
the opportunity to work with the auto nmakers,
| ooki ng at door design integration, it is critically
important and that work has yet to be done, to nmake
this accessi bl e.

But the opportunities to provide sonme of
those features in one piece and elimnate sone ot her
additional parts with the CEMs is there. This is
an L-edge concept.

Agai n, one could al so conceive a T-edge
concept .

Addi tionally, one could even conceive
buil ding things that would |l atch or unlatch, walking
nmechani sns at the top with noving w ndows.

This, again, is all conceivable to be
done.

Finally, | wanted to end on a note of
things yet to be done that are really inportant
guestions yet to be answered, because this is really
just the beginning and not fully there yet.

But inportantly we really need to get nore
on car durability. There's a |lot of accumul ati on of

testing and environnental cycling yet to be done to
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val i dat e dat a.

VW don't knowthe limts to a five year
hard coat and what coul d be | onger |asting hard
coats, and additionally what woul d be the trade offs
for vision, and durability versus safety. You know,
we don't know how to answer that.

What woul d be the custoner acceptance of
scratches over a tine? Again, thisis awlly-nilly
thing. They would need to validate what the
cust oner acceptance would be. W don't know what
that is yet.

Then on mechani cal testing, how woul d
noi se and vibration effect it by design? W feel
good about that but we need nore data on inpact and
occupant protection.

| think that there's, again, opportunities
to integrate these kind of noldings into advance
designs that incorporate nore of the body that
provi de new styl er woods. Those are all interesting
goodies for the CEM But we have a | ot of
nmechani cal work to do to nmake sure everything' s
i nt egr at ed.

So | just want to end by saying we have a
ot of technical work, working with the CEMs, the

glass industry and all the suppliers.
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| just wanted to, | guess, get on record
sonme of those comrents.

|'d be glad to answer any questi ons.

M5. G LL: Thank you, Doug.

DOUG NUTTER  Thank you.

(Appl ause)

M5. G LL: Are there questions?

GERALD DONALDSON: | have a qui ck one.

DAUG NUTTER  Sure.

GERALD DONALDSON: What ki nd of either
real world | ong-termobservations or accel erated
testing can be done for age devel opnent ?

|'ve seen | exon used for nmany years in the
boat industry. | had | exon windows for years in a
sloop that sank in 1994. The age production was
mninmal. That's a pretty adverse environnent.

So what have you seen as the kind of
consequences of long-termaging as well as
accel erated | aboratory tests?

MR NUTTER W coul d answer that.
Denetrius, would you care to answer.

V& have sone specific tests, Xenon and
Hark, that can be done with baroneter tests, and we
al so, of course, do Florida testing.

As | said, we do have field data for 15
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years in hard coats and we do have ongoi ng prograns
toinprove their life to what we typically woul d say
every five years in a Florida type environnent.

As far as accelerated testing, again, |
think the Xenon and the weat heroneter tests.

What we're working on now are ten year and
those kind of durability nunbers that woul d be
t here.

Any questions from NHTSA?

JIMHACKNEY: | may have one. Jim
Hackney, NHTSA

What kind of tine frame -- you nentioned
three areas which you' re working in to resol ve sone
issues. Wiat kind of time frane did you put on for
t hose areas in reaching production state?

DQUG NUTTER | woul d hope that we woul d
be able to get sone on vehicle fleet testing over
the next one to two years, that sonetines, perhaps
in the three-year tine frame, sone conpanies nay be
wlling totry very small rear w ndows, fixed
wi ndows, that woul d be | ess aggressive to get nore
fleet testing.

| think we still have, as | say, with
t echnol ogy devel opnent to do for scratch resistance

and there's sone new technol ogies that we think wll
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bring it up to glass levels available but we don't
see that for in the four to five year tinme frame
just beginning at that point.

So by the tine you talk with one vehicle,
that will be a couple of years after that.

So rough estinmates, earliest optimsm
woul d be four, and nost likely be |ike a six year
| evel .

Yes?

MR CLARK: Do you accept the capita
costs for expandi ng that they're using?

MR NUTTER No. But at this point they
were reasonably close. You nmean, encapsul ation
woul d not be required?

MR CLARK: The factory costs. They
wanted to build totally new systens and --

MR NUTTER R ght.

MR CLARK: -- you have quite a bit going.

MR NUTTER Well, yes. This would be
required to do capital investnment for, say,
injection nolding and tools --

MR CLARK As much as they said, is the
guesti on?

MR NJUTTER No, | don't think so. But,

again, that requires a |ot nore refinenent.
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| didn't focus as strongly on that because
| felt that estinmate was high.

M5. GLL: He's got a question in the

front.

MR NUTTER Ch, sure. Qarke?

MR HARPER | just would like to
reenphasi ze -- | nmentioned this to the group nany
times -- that if you do gather data, it would be

appropriate to share it with the world, in either
SAE papers or forwarding it to our ongoi ng

rul emaki ngs, because you run these tests and then
we're sitting here in the dark and we can't see what
your durability data is and we can't nake any
deci si ons.

W go around the world and try to find
railroads and fleets and try to find out what the
haze and durability is.

So if you collect data, share it with the
world. That's all | can do is encourage you.

MR NUTTER (kay. We'll do that.

(Appl ause)

M5. G LL: Thank you, Doug.

Ve will go nowto our next guest, J.L.
Bravet. He's with dass Plastics International.

He's the dass Plastics International Project
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Manager. |'msorry.

LAM NATES

J. L. BRAVET
GQ_ASS/ PLASTI CS | NTERNATI ONAL PRQJIECT MANAGER
SEKUR T SAI NT GOBAIN AND SAI NT GOBAIN VI TRAGE

MR BRAVET: Ladies and gentlenen, | wll
just do a short communi cation.

| amrepresenting the Sekurit Saint Gobain
subsi diary of the Saint CGobain group.

As you may know, Sekurit Saint Gobain is
t he | eader producer of autonotive glazing in Europe.
Qur group is also conducting operations in Asia,
Central and South Ameri ca.

Since many years the nane of Sekurit Saint
Gobain is associated with safety glazings. Qur
glass plastic activity with secure flex and bil ayer
products is one of the exanples.

But we are al so involved at production
level intri-lamnates, not only for wi ndshields but
al so for side w ndows.

W are presenting and equi pping a full set
of tri-lamnates in one avail abl e Gernan car naker

i ncl udi ng side windows, for nore safety and security
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as well as increased acoustical and thermal conform
In Europe, we also participate with
affection groups and tires in the way of reduci ng

ejection with side windows in the case of rollover.

In this line of productions, Sekurit Saint
Gobai n supports strongly NHTSA in the way of
i ncreased safety agai nst ejection through side
w ndows.

Qur tradition to report harmtoday can
testify of that. Sekurit adds it statenent
expressed before to reenphasi ze the inportance of
and need for another policy to address the roll of
glazing in crash injury prevention and, of course,
Sekurit continues to offer cooperation at a
t echni cal | evel

VW have experts in safety testing,
designing glazing with encapsul ati on for side, which
is another field where Sekurit is operating by it's
own -- in Europe we frequent use technol ogies for
our rim thermal plastic, injection and extrusion.
And of course, we can offer to supply naterials.

In this topic on the ejection side

w ndows, Sekurit Saint (obain considers the tri-
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lamnate as the first step, which can be operated
withlimted lead time and reasonabl e costs.

Tri-lamnates may further increase safety
by preventing |laceration and glass intrusion in the
car conpartnents.

Thank you, very much

M5. G LL: Thank you.

Are there questions or comments?

d ark?

MR HARPER (Jark Harper. Let ne clarify
current usage of your side w ndows.

It's being used in the Audi 88, correct?

MR BRAVET: Yes.

MR HARPER You nentioned a bus?

MR BRAVET: No. The bus is -- at the
nmonment at the testing level. W have sone work with
French car maker -- bus naker in order to test the
i nterest of advanced glazing for the prevention of
ej ection.

An in Europe nmany of the bus side w ndows
are tenpered side windows on the glass. And there
were a few occurrences in the past years, and in the
very recent cases, |like the case of that accident,
involving ejections and this is devel opi ng sone

pressure, maybe, to introduce things |ike advanced

AM &P.M OOURT REPCRTING
(313) 741-0475



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

gl azi ng.

At the nonent the use of |amnated or bi-
i near glazings or even plastic is considered as the
nunber one contender, before the use of safety data.

MR HARPER Wthout divulging any future
pl ans of an autonotive conpanies, do you think there
w |l be sone other conpanies within the next few
years?

MR BRAVET: For autonotive, or for
per sonal ?

MR HARPER Autonotive.

MR BRAVET: At the nonent we think that
there is less pressure for that fromthe autonotive
poi nt of view The people seemconfident with a
safety belt, and airbag fromthe car makers. And at
the nonent we think that for safety reason coul d be
difficult to push advanced gl azing i n Europe.

DCK MORRISON  Dick Mrrison, Ford. M.
Bravet, woul d you expect that the mechani cal
durability of your product be considered for use in
si de wi ndow gl azi ngs woul d be any different than you
experienced in your w ndshield pleats over the
front?

MR BRAVET: For?

DCK MORRISON  For durability.
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MR BRAVET: For durability for side
gl azi ng conpared to w ndshi el d?

DK MORRI SO\ Yes.

MR BRAVET: Yes, we think that it shoul d
be about the sanme anmount. Yes.

M5. G LL: Well, thank you.

(Appl ause)

M5. ALL: Qur next speaker is R chard
Morrison. He will be speaking to us on ejection

mtigation and he's representi ng AAVA
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EJECTI ON M T1 GATI ON

R CHARD MORRI SON
AMERI CAN AUTOMOBI LE MANUFACTURERS ASSCC ATI ON

R CHARD MORRI SON (ood af t er noon.

Anerica' s car conpanies, Chrysler, Ford,
and CGeneral Mtors, comrend the Agency for adopting
recomendati ons nmade at the Admnistrator's neeting
on reorgani zation to increase the comruni cation
bet ween the Agency and the private sector before
formal rul emaki ng proposal s are publi shed.

Thi s approach hel ps to snooth out and
expedite the rul emaki ng process. It also affords
the Agency staff opportunity to draw i nformati on and
i deas froma nuch broader range of expertise than
ot herwi se nay be avail abl e.

Qpen pre-rul emaki ng di scussi ons, such as
today's, allows alternative and even opposing
approaches to be exam ned nore conprehensively and
nmore candidly than they could be within the fornal
rul emaki ng process.

VW appreciate this opportunity today to be
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here and to | earn nore about the substantial anount
of Agency work in the area of ejection mtigation
usi ng advanced side glazing, and to hear the
comrents of other interested parties.

V' ve not yet had the opportunity to fully
eval uate the technical options identified in the
Novenber 1995 status report, E ection Mtigation
Usi ng Advanced d azi ng.

However, the informati on presented today
wll help us to prepare a comment in the near
future.

Notwi t hstandi ng that, the American
Aut onobi | e Manuf acturers Associ ation strongly urges
the seat belt use. There are two points that are
evident that | wish to nake at this tinme.

First, occupant ejection, through side
door glazing, is recognized as a rare event.

1988 to 1994 NASS data shows the nati onal
estinmate to be | ess than one percent through
passenger car w ndows.

However, given the injury risk associ ated
with ejection, we recognize the inportance of
mnimzing the potential for occupant ejection,
whi ch brings up ny second point, and that is the

need to continue to urge the proper use of seat
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belts, which has proven to be the nost effective
ej ection counternmeasure in all crash nodes.

I n 1988 through 1994 NASS data shows that
properly belted occupants of passenger cars are ten
times less likely to be ejected.

AAMA is willing to assist the Agency in
this rul emaking process, and in any case it's clear
that occupant ejections are a very conplex matter
and we're willing to assist the Agency in any way
that we can to better understand the safety concern.

V¢ | ook forward to additional pre-
rul emaki ng di scussions with NHTSA on this subject.

Thank you very nuch.

(Appl ause)

M5. G LL: Are there questions? Any
comment s?

(No response)

M5. A LL: No questions, no commrents.
What is this?

MR MRRISON Ch, great.

M5. G LL: W cannot | eave before our
schedul ed ti ne.

But if there are no further questions or
comrents, we will nove on to the next individual who

is consultant, Carl d ark.
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He has a video, | believe, on side vent

wi ndow ej ecti ons.

S| DE VENT W NDOW EJECTI ON VI DEO

CONSULTANT, CARL CLARK
CARL CLARK: Margaret you gave ne ten
mnutes instead of five, so |l can say alittle bit
nor e.

M5. GLL: Al right.

Dr. CQLARK Indeed, we are killing, still,

22 percent of the occupants that are killed in
passenger cars by ejection and sonmething Iike 75
percent of these go through gl azi ng.

So when you say, the side wndowis a
mnor part of all of this, Dck, in terns of the
deaths it's very significant.

In the light trucks and vans it's even
wor se because they roll over nore easily. It's 40
percent of the occupant deaths are with ejection.

Now, how many in this roomhave been
driving any part of a trip without their belt
attached? Be honest about it.

Only one? Really? Every mnute you
attach your belt? Wll, good for you.

Mbst of us do not. Mdst of us have
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nonments when we're out there wthout our belts
attached. The child is fighting and you turn around
and help them or you're backing up.

CGERALD DONALDSON: W al ready have the
chil dren bound and gagged, Carl .

DR CLARK:  (ood.

So, indeed, in Germany, for exanple, they
claimover 90 percent belt use, and yet when |'ve
questi oned, what percent of your fatalities involve
ejection, they first say, well, we didn't neasure
t hat because the belts take care of the problem
But then when they do begin to look at it, it is,
indeed, in the 18 to 20 percent |evel.

Terrier and France said the sanme thing to
nme. Wien he exam nes the deaths that involve
ej ection of occupants, it's around 20 percent of
passenger cars.

In other words, we all have | apses and
there are a sub-popul ation or part of the popul ation
that do drive too fast, don't restrain thensel ves,
don't restrain their children

It is astoundi ng when you | ook at the one
to four year olds, one to four year old children
that are killed in passenger cars, 22 percent are

ejected. Twenty-two percent are ejecting, and yet
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we're claimng, you know, a child restraint wll
save 75, 85 percent of them and 80 percent of them
wer e restrained.

It only takes a fraction of one percent of
the people driving to nake the nunber that are
killed. A fraction of one percent.

So this is a nmajor problemand we do need
to deal withit.

| did sone of the early work at NHTSA and
so | amgoing to show a qui ck video summari zi ng sone
of this and it ends up with these big -- | call them
event wi ndows, but indeed, | understand today that
sone people call themflipper w ndows; on the Dodge
Caravan and so on.

So let's just take a quick glance at the
| aceration problem You get all cut up with fresh
glass and it breaks all up and you get torn; it's
the Insurance Institute for H ghway Safety.

V¢ have the secure flex w ndshields, boy
it's so nice and snooth you bulge into the gl azing
so that the neck effects are very nmuch reduced from
hitting a solid structure.

If you had a side window, it wll break
down into pieces, cone flying in, and they' re often

in big chunks that cause significant |aceration,
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al though the pretense is that tenpered gl ass does
not | acerate.

Wth a glass plastic window, you hit this,
the pieces are staged together. You can still see
through themunl ess there's a bright glare
Situation.

And so the pieces don't go flying around
and you get head support for preventing ejection.

If you are in a situation where you hit
t he wi ndow hard enough often you do roll up over the
sill. You see the sides of sone of these pieces.
They have cracks in themso they pass the standard,
but if you look at themas they're out on the road,
they' re big pieces.

This is the glass plastic glazing. It
provi des the inpact protection so that you do not go
t hr ough.

This is a dramatic rol |l over of GV | ust
showi ng the way the bodies fly around in a rollover.
The wi ndows break out pretty pronptly when they get
these transfer |oads. E ghty-five percent of the
peopl e who are headed toward wi ndows head into a
wi ndow that's al ready broken out.

Here they cone. (ne goes out the

wi ndshi el d, the other one partially ejects through
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the side window. And both killed, undoubtedly, if
they were alive at the beginning.

The rol |l over, on the other hand, has very
little decelerations inside. The vehicle is
decel erating at maybe two to three G at nost.
Actually, .4 Gis what we use over the duration of
the whole roll. So the |oads are often snall.

If you stay inside, you should not get
killed if there's reasonabl e paddi ng inside.

You can see an unrestrai ned person does
float around you, you are better off with your belts
and | urge you to use your belts. But nonethel ess,
enough of us don't, but we need to do nore than
t hat .

Once there are openings, why, you bounce
along and start floating out these openings. And so
as the floating continues, why one ejects all the
way out the wi ndshield, and the other one, who has
his body out, but when the car rolls onto himhe
conpresses the roof. The weight of the car on his
chest.

In a slip situation, the dummy wll hit
the glass and the glass will shatter and go flying
out and your head | aceration and partial ejection

and so on.
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As you go to other -- you can see, again,
the cracks often nake fairly big pieces as you start
t he straining process.

Wth the glass plastic glazing, you form
out whet her or not ejected.

Again, 40 percent of the one to four year
old children are ejected fromlight trucks and vans.
That's ridiculous. That's ridiculous. And they're
not all sitting in the front seat, so we shoul dn't
stop at the front seat is ny own feeling.

There's the glass plastic and it deforns
enough to reduce the | oads on the head and on the
neck. | do feel we need to strengthen the door
frame a little bit, so it won't bulge out quite so
much. You don't want it to slide up and go through
t 00.

This was the LTD that had the front and
back parallel supports and it would be nice if the
aut o conpani es woul d go back to that because they
wll get better ejection convection. And then you
can nake this just a plastic w ndow

That's a 30 mle an hour side inpact;
def orns the whol e thing.

Now, here are the six year old, 46 pound

dumm es, dropping onto the Bronco side wi ndow at ten
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mles an hour. MNow, at 15 mles an hour he's going
to break through, and he just zaps right through
t hat w ndow.

Notice again the size of the pieces. Look
at this big thing. Look at that.

Those cracks do not fully separate.

Now, this is the swing out |latch that you
have in the Caravan and the Villager and so nany of
t he Japanese cars and so on. It's a stress
| ocalization point. The windowis hinged to open
i ke this by pushing on that |atch.

So the child hitting that windoww ||l go
right through it.

Again, |ook at the size of sone of these
pi eces.

If you drop the child dummy ten inches,
five mles an hour, hitting that stress |ocalization
poi nt, the windoww || break and the child can
eject. You can get five mles an hour |lateral speed
sinply turning a sharp corner; five mles an hour of
relative speed of a child hitting that w ndow

So we run the inplications that in a
severe -- now, watch, here's the latch and watch the
stress pattern develop right at the | atch.

As you nust predict, you nust predict
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either a nmetal going through the hole or a gl ued
support at the hole, is a stress localizer. And so
we're risking our children at five mles an hour
I npact s.

O course, glass plastic glazing with the
encapsul ation for |am nated gl azi ng and sone sort
woul d do this.

This is a 20 mles an hour on a rear
wi ndow. Actually you went through those big,
touri smw ndows under 15 mles an hour. This is 21
mles an hour with glass plastic. There's a |ot of
epilation on the outside. The inside remains snooth
and the dumy hits it and slides down.

Now, you still worry about, what does he
finally hit and you' d want to pad that and so on.

In Europe, there's a lot of interest now
in the theft inplications. Tenpered glass, you give
it a bang and it goes, and you reach in it and you
grab the canera and that's it.

Wth Sentry-Qd as Dupont, or glass plastic
glazing in general, it takes quite a wallop to crack
the glass and then you still have the plastic. By
that time sonebody's alerted and you stop the
si tuation.

Can you imagi ne your wife sitting inside
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and having this happen?

So perhaps in Europe it's going to sel
first for theft protection and for noise reduction,
but indeed, 40 percent of the people in light trucks
and vans are killed with ejection. Three-quarters
of themare through glazing. Twenty-two percent in
passenger cars. And this is true even for the zero
to four year ol ds.

So let's get withit. It's time we put
this stuff in. You all knowit, you ought to do it,
not wait for the governnent to say you nust do it.

| preach. Thank you very nuch

M5. G LL: Thank you.

(Appl ause)

M5. ALL: Are there questions or
conmment s?

SY ADER | 've been involved in Ford Mt or
glazing for three years and |I've worked with each of
the CEMs on prototype and few producti on prograns.
(One issue that was al ways burning at the onset,
what's goi ng to happen when we have to be in
[itigation.

|'mnot a |awer but it's a burning issue
as a product that | do when | supply it.

What itemthat you list in every one of
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those is responsibility. |If the parents are not
going to belt their kids, why does society have to
t ake the burden of that?

As an CEM if we're going to nove a new
technol ogy forward and we're using some guidelines
fromNHTSA, is NHTSA going to support us when it
gets to that litigation situation?

DR CLARK: If the parents would train
everybody to be tightrope wal kers we woul dn't need
bridges, we'd just spring a rope across the road.

Thi ngs do happen. And what you have to do
is look at the reality of the world. And if indeed
people are getting hurt and you can do sonet hing so
they won't get hurt, then you ought to do it.

Now, we've been tal ki ng about training,
but all of the studies do show that each generation
has to be retrained and there's al ways a percent
that don't do it. And when that percent is 40
percent, you should go after sonething other than
trying to train

SY ADER  The federal governnent just cane
out wth the average price of vehicle is over
$18,000 it's too high and we have to put all this
safety stuff in because the public doesn't want to

use these things.
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And the | awers conme al ong and they get
their cut at the pie. I'msaying if we're raising
the issue of what we're going to do, what is NHTSA
going to do and what are consultants going to. Wat
do we do to nake the vehicles safe for the peopl e,
but the people have to use them

DR CLARK (ne of the major probl ens, of
course, in the cost of the vehicle is that they're
all after the 500 horse power engines. It takes 15
horsepower to maintain a car at 50 mles an hour on
a level road. W don't need 500 horsepower.

There are a great many of things that are
done for the so-called beauty effects.

You coul d make a very safe, big car that
woul d have | ower accel eration, but nonethel ess be
cheap.

SY ADER | may be oversteppi ng ny bounds,
but there was just a court case, Ford does now have
to test to support a seat belt in an Escort, which
is not a high count car, just a regular comuter
type vehicle. Wiy? It wasn't legal in '91. It
wasn't required in '91

And if they wanted an air bag, they could
have bought another type of vehicle. Wy does Ford

have to take the burden for that?
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DR CLARK A lot of things are not
required. There's no head inpact requirenent on a
side window You could | eave no glass in the side
wi ndow, | think, and pass the applicable safety
standard, if you use a certain material that has to
pass a test.

But, the original safety act says the
manuf acturers are responsi ble for any of the civil
liability aspects, not just the governnent
standards. Governnent standards are m ni mum
standards. They're not the maxi nrum standards to
conply with. But that's a point of view

Go ahead.

DCK MORRISON  Carl, D ck Mrrison.

| just wanted to nake a comment on the
rollover tests that you and on your video. You nake
the statenent that the occupants went out the
wi ndshi el d, when, in fact, they went out that
wi ndshi el d openi ng.

CARL CLARKE: Yes, yes.

DCK MORRISON  And it would be an
incorrect statenent to infer that infer that another
product woul d have prevented that.

This was a breakdown of the nounting

system of that function.
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CARL CLARKE: Yeah. But if would have had
the glass plastic kind of windshield, it would not
have been so easily ejected fromthat opening.

DCK MRRISON: | don't know on what basis
you woul d deduce that fromthat video tape.

CARL CLARKE: Well, not fromthat video
tape. That was a fairly old car, probably with a
rubber gasket, and whol e w ndshi el d canme out.

But I've done rollover tests in which the
window is significantly broken up and yet the pieces
are still attached enough to probably stop the
bodi es.

And that's what the analysis that you all
have done has shown. If you have enough pieces |eft
over this wi ndow, you prevent the ejection.

Yeah, | stand corrected on that. Thank
you, Dave.

Vell, | do think there ought to be a
nati onal consideration of this liability issue in
sone way to allow experinentation with new i deas
t hrough a pool of some sort so that if soneone is
accused, there is a spreading of the burden.

| thought about that for years, but I'm
not sure just howto do it. | think that ought to

be considered in a fornal way, and maybe you shoul d
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pass that up through your boss and see if we can do
sonet hing of that sort.

But new i deas should be allowed to cone
into the market ahead of waiting for the comon
standard to force everybody to do it.

Thank you very much

M5. GLL: W will take that into
consi derati on.

CARL CLARK  Thank you.

M5. G LL: Thank you.

Qur next speaker is consultant Herbert

Yudenfri end.
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OTrHER PERFORVANCE BENEFI TS ASSOO ATED W TH

EJECTI ON M T1 GATI ON

HERBERT YUDENFRI END, OONSULTANT

MR YUDENFR END:  Actually, Carl stole a
lot of ny thunder and | really amnot sure that |
have too nmuch left to say.

M/ purpose today is to respond to question
13 which says, are there any performance benefits in
addition for preventing ejections known to be
associated with ejection mtigating glazings.

W're all, of course, aware of the fact
that practically all satellites in today's
aut onoti ve vehicles are bent tenpered gl ass and when
glass -- and when doors and related pillars of these
vehi cl es are deformed during side inpact crashes,
shattering of tenpered glass can occur fromfl exural
stress thereby increasing the probability and
severity of lacerative injuries fromflying glass
fragnents, and these fragnents often fly in
interl ocked clusters which have poi nted and sharp
edges.

O course you saw a lot of that in the

video that was just presented.
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The object, of course, is to focus a
little bit on what | consider a critical issue and
that is laceration injuries, which has been | think
regul ated to the background and yet they exist in
nunbers of hundreds of thousands annually in terns
of autonotive glazing related injuries.

I'min the process of conducting ongoi ng
research concerning the nature of autonotive gl azing
and its behavior under various conditions, including
crashes.

The first report of this research will be
presented in a session on technol ogi es for occupant
protection at the SAE International Congress in
Detroit on the 26th.

| would like to show you an exanpl e of
fragments whi ch occurred during a passive test of
autonotive side |ights.

What we did was we took autonotive side
lights and slowly applied pressure until they failed
and col l ected sonme representative fragments. These
fragments are all interlocked, inter |inked and
obviously are in a position to cause significant
| acerative injuries.

Wen related to side inpact collisions,

such as this one (indicating), where the doors and
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"B" pillar are deflected significantly, the
possibility of glass fragments flying at speeds

whi ch we neasured at the inter -- yeah, the nedi um
size fragnments, which we could nmeasure, were flying
at a velocity of approximately 23 kil ometers per
hour .

In this particular case, they produced
that kind of result. That photograph was taken by
t he attendi ng physi ci an.

It took over 220 stitches to close the
wounds after the glass fragments were renoved and it
would ultimately require three additional surgica
procedures to correct the disfigurenents which
resulted fromthis accident and that process woul d
t ake several vyears.

The real issue here, | think, is the
exi sting Standard 205, which | think needs to be
revisited in viewof the fact that it is so old
Qiginally I think it's 40 years ago or ol der and of
course it still indicates that the individual glass
fragnment will not weigh nore than .15 ounces or .425
grans if the gl ass has been shattered.

The fact is that our configurations today,
in side like glazing, are so varied and the bendi ng

configurations, sone of themare so radical that the
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fracture nechani cs that are enpl oyed by that
geonetry is vastly different fromthose that
occurred when the standard was first adopted.

If you'll remenber a termthat | used
lightly today, plate glass. Quarter-inch plate
gl ass tenpered was the basis for the original
standard and we're still using it in spite of the
fact that both configurations and thicknesses w dely
vary.

Under the circunstances, and because there
are hundreds of thousands of |acerative injuries
related to autonotive glazing, | would respectfully
suggest that this needs a serious eval uation.

So in conclusion, I'd like to | eave you
with three thoughts.

First, serious lacerative injuries can and
do occur due to the fracture of current tenpered
gl ass wi ndow and si de inpact crashes.

Second, that there have been many
references today to alternative safety gl azing
technol ogi es. They've existed for nmany years and
the incorporation of any of those technol ogi es woul d
significantly mtigate |lacerative injuries.

Third, obviously the question of the

current FM/SS 205 standard and its appropri at eness
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or adequacy in terns of the present use of tenpered

side lights and autonotive gl azi ng.

Thank you.

(Appl ause)

M5. G LL: Thank you.

DR CLARK Herb -- |'ve been working with
Herb on sonme of these issues -- you tal ked about

i mplyi ng increased pressure, but you didn't describe
it. You were sinply bending the glass with a roller
inthe mddle of it and rollers on the other side
supporting it. You statically, very
slowy, bent this glass and suddenly it shattered
and the glass didn't fall to the floor, it flew it
flew at 22 kil oneters an hour.

That's been a controversial point for
years. Does tenpered glass shatter and fly or not?
And if it's strained, it flies.

MR YUDENFR END: Wll, Carl, to tell you
the truth, I was hoping you' d induce everybody here
to cone to hear what the full paper said.

Thank you.

M5. G LL: Any other questions?

(No response)

M5. ALL: Well, I'd like to thank you for

tol erati ng ne today.
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This has been ny first tine being a

moderator. |It's been sone work. It's been a |ot of
fun and it didn't turn out as -- all has gone wel |,
| think. | don't know what you think, but | think,

Before Steve Sunmers cones to us with
closing remarks, | hope all of you have registered
and | hope that you will provide comments in

response to the Federal Register Notice. The docket

wll close on March the first.

Steve is going to put the address on the
screen for you.

| hope that you have gai ned sone
information. W have. And we |ook forward to
continuing to work with you. | hope you have a safe
return back to wherever.

V¢ held the snow up for you, and thanks
again for your participation.

(Appl ause)

AM &P.M OOURT REPCRTI NG
(313) 741- 0475



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

179

CLGSI NG COMMVENTS

STEPHEN SUWERS

MR SUWERS. 1[|'d like to second
Margaret's comments in thanking everyone for
enduring the fire drills and the frigid tenperatures
to be here today. | appreciate the good turn out.

Real quickly, | just want to sumari ze
where we're standing, what our tine schedule is and
where we're going to go from here.

As was pointed out earlier, thisis some
prelimnary research we' ve conducted today. W' ve
got a long way to go as far as our research.

Steve Duffy's going to be very busy out in
Chio continuing to work on the conponent devel oprent
test and trying to refine the test so we can start
answering sone questions about the repeatability and
seeing howit conpares to a sled test.

V¢ have only begun to address a | ot of the
i njury questions.

VW' ve been, right now, using HC as a
nmeasure. W haven't really gotten invol ved so much

with the neck injury, which is a big concern to our
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bio group. Hopefully once we stabilize the test we
can get alittle nore information fromthe
bi onechani cs, get them nore invol ved.

But what are the injury concerns as far as
there was no side w ndow there before and now t here
is a side window even though it's a conpli ant
pl asti c.

You' ve got |ow |l evel forces that hel p over
duration and that has sone inplication for neck
injury.

Al so, as you know, we've been working with
Excel and other people in the audience in the
i ndustry who are hel pi ng us working on our
encapsul ated gl azi ng designs. As we refine our
designs, we're going to have to do additional
testing on themand eventual ly down and around we
m ght have to readdress the cost issues once we get
to a nore final design.

Qur accident analysis is going to be an
ongoing thing. Al the way through this we have a
| ot of questions that we even brought up today about
benefits questions and al so nost of our concerns to
dat e have been about the full ejections and the
rol | overs.

VW have not fully addressed the questions
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of side inpacts and particularly belted peopl e who
are now going to hit that glazing where before there
wasn't a gl azi ng.

W're a little bit concerned about the
di s-benefits that they showed in the benefits
anal ysi s where the peopl e were bei ng responsible for
the bul k of the drivers where their belts have now
got a harder object to hit and we m ght be causi ng
some nore AIS 1 benefits.

VW've got to get a lot nore resol ution
about that and exactly what are the trade offs.
It's kind of hard for us as an Agency to penalize
peopl e who are wearing their belts even if it would
save quite a large nunber of |ives.

So we have to get a lot better handle on
what exactly is going on there. So we'll be doing
addi tional work on that.

As far as our schedul e goes, dark and |
sold the gl azing program and the whol e team we
sold it to the Agency and they have given us at
| east a stay of execution at |east through next
Decenber when we're going to review the program and
progress to date and we're going to revisit our
rul emaki ng opti ons.

(ne of the options that has been bandi ed
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about is, well, nmaybe before we nmake a deci sion or
even before we go out with an ANPRMto hol d anot her
public neeting. Al so, we need feedback on that.

How effective or useful was this nmeeting to you
today? Wuld it help you to have another one in the
future? Wuld you rather see themevery, you know,
two years, what not?

Please, if you are going to give coments,
not just -- include some coments on the whole
public neeting process, whether it's hel pful to you.

Because we are in a research stage and not
a rul emaking stage, this is open research and you
can cone talk to us for additional research

I f you have a specific question or you
want to give sone specific infornmation, you can
contact any of the team nmenbers here or nyself or
A ark Harper who are the two co team/| eaders.

Feel free to give us a call. Send us sone
E-mail. | will have sone information out on the
Internet, the World Wde Wb. It's alittle bit
easier for ne to do that.

V¢ have an el ectroni c copy of our report
up there. Real soon we're going to have a copy of
the accident analysis, the hard copy anal ysis, that

Li nda did where she actually goes into further
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detail s.

It's in the docket and it's also going to
be out available on the Internet.

Sanme goes for Dr. Wnnicki's report on the
mat ched pairs analysis. He goes into greater depth
in a separate conpanion report. That's currently
under Agency review. Wen it's done it's going to
be published as an NTS report. You'll find a copy
in the docket. You'll also find an el ectronic copy
avai | abl e through the Internet.

So we're going to try and reach out and
make the information available to you. If you need
help locating it, please |l et us know.

VW are also going to try to nake copi es of
all the slides that NHTSA used today avail able in
the docket. So we'll nake copi es of those.

Since | know the docket is not the nost
readily accessible for any of you, if you call dark
or I, we'll be glad to see you get a copy. It mght
take us a couple of weeks to get them out because of
sonme ot her things going on, but we will get a copy
toyou, and I'll also put themout on our Wb site
avai | abl e.

Finally, I want to | eave you w th docket

address. W really do need sone comments and sone
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f eedback.

This is the address to send themin to the
docket, and thanks for com ng once agai n.

(Whereupon, at 3:20 p.m, the proceedi ngs

wer e concl uded)
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