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. Dr. Willizm Haddon, Director L T e s s LY.
. i. HNational Highwey Safety Bureaw . ~ i . ° ‘.- .. 7 . " : ’
' Federal Highvay Adainistration R ey UL B '3
Washir’zgton, D. C. 20591 L e e :
X Dear Dr. naudon. : - ’ L T : - ) i
~1 "With regard to the, meetmg that has been set up in your office on Fr:..day D
) July 18, a2t 2:00°Pd, 1 am wricing to let you l\now who from the indust'y _—
. wiil be in attendance: . .. LT el . R
SERICAY MOTCRS CORPORATION S - o
-1 - Blmer W. Bernitt ~ Vice President; éutomot:.ve Safety & Qualxty és...uraﬁce »
I Jack E, Martens « Chief Au omo t:.va Sa*ety Enomeer o . ",
% CHRYSLER CORPORATION -~  ~ © .00 N . }
f : . C. Nasusler ~ Chief Engineer-Automotive Safoty' !
c-. " We M. Swan - Assistent Chief Enzineer-advaaced _Ch::csis, Engineering

Fenveat (-J-x,. bt ' C.-Qw' : ah&ﬁ

om

B ': ORD. o'ma m:w.wz' - T
‘ “John C. Eckholu = Autom OL‘LVE Safety Da.rector-'-’rodt.ct Develom.,nt C::em
-Rober-t-‘&-z—Schrock--Assistaut»u.ft—-n.n"wegz:«-Bvdx-.Sus-cersam—édvancad
) -Bagineering = T . i S
T N Dr. John Vériasce - >'ecuc4v E‘. zine -Safa:v ‘!esea'ch N
CRisne @”..5....&\).‘1 ABEm ERIL N ?,___ﬁb’;{._.\.«cﬂa_?‘\ 0-« e T2 A
i ~- GENERAL FOTORS CORPIRATION S L.t <.,
Robert ¥. Mclean - Execucive Zagin ee';-Deve" lopment r-ng ineesing ST
EATON YTALE & TOMNE T 4 R : ‘: L
* |-~ R.G. 2rown T Direccor of Research & Development 5 -,
. * . D. P, Hass v - Chief Engineer-rroduct Cozme c:.al:.zation T
: Hal B. Newell ' = Washington Representative S o
! L. A. Selin = Vice President-Mark etmo & n.ngineerino - -
I am enclosing a sheet titled "EUMAM fAC”l’OE{ ELEMENT QL""‘ZI ADDITIONAL
TESTING"” which, as I explained when we mer with you on May 28, sre the - -
1 “items of concern to us and I wovid hope could b2 nert of the discussion
i . in our fotthCO'x..n" mgeticg, : v SRS Coe
' . . At !  Sincerely :
A - o ) ol * P ﬁ(/ \ -
- . . NI
. ] k,/‘. ..
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2 AUTO-CTPTOR SYQTDN - S '
. . », v . / T,
HUﬁAN PﬁCTOR ELEJMgTS RPOUIR;XG ADDITIONAL TESTING . :

2" . ".

- .
) . . .

"EFFECT OF NOISE ON HUMEN'EARv

The noise level of the lnflatlng bag is close to the acceptable
limits as shown on a curve originated by the Human -Engineering
Laboratory and ‘qualified by Messrs. Colcs,\Garlnther Hedge,

and Rice in an article titled "Hazardous Exposure to Impulse
No;se“ in the February, 1968, Acoustical Society of Amecrica
Journal. Because the rate of préssure rise and frequency ccn-
tent of the impulse noise .generated by the inflating air bag

may be different than that of the noisc’sources used to estab- -

" lish the above criterion, it isihighly desirable tc run. a test.

with human volunteers, ‘conducted by some agreed upon expert, -
using accepted methods for ncasurlng the effect ‘'on the ecar cCue -
to the inflating bag. - : . e

N

.

BFPECT or PRESSURE-II?ACT

t is necessary to fipd the nagnltucc and effcct of the pres-—
sure due to the impacting air bag on the. occupant seated in

the worst position.- Primates or human volun;eers may he used. {““

to evaluate thls erLect ‘,x»h; . T S .

4

CORRELATION OF DUMMY ’\D PUMAY RESDONSE

Most of our testing to date, either on a sled or a car darrier

‘test (except for a series of nine primates at Holleman Air * -

Force Base last June, 1967), -has been.with instrumented dun-.

' mies. While these results were favor able,vlt’ls recommended

that & number of primates and: posslo’v human volunteers be

tested to. verlxy our results. : . L

DRIVER RH“CTIO“ ”O INADVQRTENT PIRING -

Several gf our engineers have run tests, sitting behird a
wheel mounted bay deplcyed at a vehicle speed of 40 mph, with
no loss oI contrtl or other problems. A broader range ol sul
jects experiencing this phenomena may be required. for a cou-
plete story on vehicle controllaolllty in the. ev;“t of inad- "
vertent acLuablon. . : d -

DPH/s> ° = , e e e T
6/13/88 . | T :
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p.m.. Dr. Wllliam Haddon, presmdlng.
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“u. s. DEPARTWENT OF mRANSP()RTATIO\J A

NATIONAL HIGHVAY SAFETY BUREAU

'0. .
.

.
i

T o 'Room 4-a
o AN 400 D Street,: Southwest
' L Washlngton, D. C..

Priday, July 19, 1968

The meetlng convened, pursuant to notxce, at 2: 05

PRESENT: _ . . o S o

AﬁERICAN MOTORS CORPORATION :

Elmex w. Bernitt, Vzce Pres;dent, Automotlve
Safety & Quality Assurance .

- Jack E. Martens, ’ o
Chlef Autonot;ve Safety Englneer - LT

R. C. Haeusler,, ;
Chief Bnglneer-Automotlve Safety

- W. M, Swan,
Assistant Chief Bnglneer-Advanced
Chassis Engineering S .

:_.Robert O.. Sorenson,, - e

Eederal Safety Coordlnator

FORD MOTOR couPANY- : ’, N

'John~c. Eckhold Automotlve Safety Dlrector— '

Product Devalcpment Group

Dr. John-Versace,
Executive Enalneer-Safety Research

‘Richard Edwards,
Executive Enqlnoer-Advanced Proauct Deszgn

W. R. Smith,

o Washington Office . S S L
' GERERAL MOTORS CORPORATIO&, oo

R

" Robert F. %cLean, Executive anlneerw
DeVeloPnent nnazneexluw

e mre s e temmer .- [ e meas s seaes gemmegar s L o

a ndly
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PRESENT (CONTINUED): = . .

' BATON_YALE & TOWNE INC.: -~~~ ... - .
. R. G. Brown, ' - .
... - Director of Research & Development
o D, P. Hass,
I - Chief Engineer-Product cOmmer01allzatlon
. Hal H. Newell,
L Washington Representative
" LO AO Selin'
Vzce Pr351dent-Marketxng & Enqlneerlng
BUREAU STAFF: |
pPr. Haddon .
Mr. Niedernhofer .
Mr. Jacklin_
. ., Mre 0'Mahoney
i * s, FMr, Smeltzer
© Mr. Carter
Colonel Stapp . . o
pr. Bolloway = =~ .
 Mr. Ferguson .
' Miss Claybrook -
OTHERS: 4‘ . :' ;,- " v‘ ‘A':- I : '» A.“\ . u_‘ . .,-.v .
"’-ro Lo PatriCR . '.'\ -
I
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DR. HADDON: I just want to welcome you on behalf of

_the Burean and to recité a little bit of the past histoxy of

+

the meeting., ’

-

"As some of you knbw, Eaton Yale & Towne, Incorporated

came to us because it wanted.us to see; and we were interested
in seeing, the developments that it had been pushxng. at the

end of that neetlng, ‘we asked if there were any ways in whzch

-

we could be of assistance in pushing the further developments

of this debice,’not specifically Eaton‘Yale accounts of this,
but rather of the approach in general.

Consequently, the Eaton group - 1f I can call you

that for short e stated it would 11ke to. brlng together some

of the people that it was workxqg wlth that might be 1nteres;ec~v

in this so that the kinds of expréssions of interest and dis-

.cuesion of technical problems that we had enqeged in with them

. when they fifst came to us might be known firsthand to the

L~pe0p1e who they in turn were dealxng W1th.

N

«ahyone who wants to look at it.

.
.

: I would like to polnt out for the record that thls
meetlng is bexng recorded. " The transcrlpt is belng taken so

that everything that is said here‘today‘will be available to

-
.

In short,this is not really our meeting as much as

our being reSpohsive to a clearly felt need to assist those’

B )

in*erobted in hlch ay safety. It is really, in a sense, Eaten !
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Yale & Towne s meetlng, w;th us partlc1pat1ng, together WLth

B woulo llke ‘to say somethlng also by way of preface

wlth'respect to our feellng with respect to the general ap-

'proach.; Ve thln? that flrat of all, as I personally put on

record in 1961, that any - approach whlch substltutes so-called

pa381ve methods!”, that is -those. that require nd preparatlon

: on the part of anyone other than orlglnal release of the

St ——————— -
B e e —— ey

~

[

vvehlcle, that a pass;ve approach 1s,generally speaklng, almost

rnvarlably faxr’ superlor to any one that requlres cooperatlon

‘of drlvers, or pedestrxans, no natter what their conpetence

mght be. . : . . 0 oLy -.

i note, for example, that one of the many problems

we face with actxve devxces relates to the fact people who

vhave been drlnklng or who are»dxstressed or otherwise pre-

OCcupled or 1mpa1red are largely lxkely, as accldent reports_

make Very clear, not to ‘avail tnemselves even of the dev;ces

-
-

they normally use. So, 1n short, we th;nk the general area -

of passlve dev1ces is the way to go whenever poss;hle.

-

S Alsc, we‘thlnk with respect to the spec:flc apprcach

" although not necessarily the Spelelc-Oadgets belng discussed

here -- that the general approach of air bag restralnt or, I

'think they perhaps 'should be referred to as air plllOWs, whxch

I think is a mrore meaningful term to be publieg, thls-general

- approach is extrerely prormising from rany, many standpoints,

-

-
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and is one to -be furthered, if at all poss;ble. ‘ g :

In fact, as far as I am personally concerned, after

cleaning up the side structure and head area and windshields,
this is clearly, in my opinion, the hlghest»prlorxty that the

industry and the Government and anyone else concerned with

-

highway safety should have. .
From a technlcal standpoxnt, as you know, this offers

the.possiblllty of,malntaxnlng en.anatomlcal relatlonshlp in a
crash in that there is no jacK~knifiog, or éuddeﬁ:tolding at
,locaiized areae on‘tﬁe"body. There isfeiSO’tﬁeﬁadvantage,‘

of course, that thls _can be pre-set.so that they will respond

‘under aiven crash condltlons, or at least SO we hope.

.

We are qulte aware there are tough problems of re-

‘liability. They are brought, frona statlst;cal stanepolnt, the-
alpha. and the beta'areas, but we have every confzdence thab

-

" those represented here or elsewhefe'will be able to solve

‘these. o '_f v .
So with this as.- a ﬁreamble,ef,wOulé like'to,merely

add that we are not certaln that we can or should cowe out of
this meetzng with any commltments ‘but regard it as an explor-

atlon of use, we hope, to all of those ‘concerned.

I would like -to turn thlS over to Mr. Selin of Eaton

.

 Yale & T'owne at . thls polnt, for any way you would’ like to, “in

effect, run the reeti
MR, SELIN; -I would like to suggest, perhaps, in ’

v e e
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' ought to go through, hopefully, :

‘system as it bredks down into corponents.
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1nnnching this dlscussxon tooay that we pexhaps take about ten

Jnutes to get on the same wave length’ and discuss the state of

<

the art today.
Much of ths nay be redundant, I appreclate that, but

it. will be real brlef so we can all zero in on the type of a

systen in general. Because there might be many approaches and

I would hope you-Would look»upon this'as a general approach

and there may be many ways of gozng. .

. Then, I think after that. brief perlod, we from Eaton

-

Yale & Towne would lzke to dlscuss the areas of concexrn to us
I thlnk

-

sxnce most of you gentlemen here have a brlef agenda of those

four areas, then perhaps we can dlscuss thls, and I would be

hopeful that all the rest of- you gentlemen may have guestions -

or other suggestzons in any area -- relxabllity, human iactors.

-

whatever. : l o TS

v o So, thh that,‘zf X could call on Pete Hass, who 1s

'also at Eaton Yale & Towne, to get us zeroed 1n on the state.

| - MR. HASS: Maybe, Just to cet us all ‘up to date, we
general descrlptlon of the
$

(Speaking from prepared charts:).

a We are talking about -- since.it’'is a passive system
~- we need a crash sensor, which censors.a vehitle impact of
ned crash intensity. That is, we are thinking in

" precdetermine

.
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terms these days of maybe seven or eight miles an;houri.:s:

barrier crash and then.we call for the deployment of inflatable

<, -
A R . . - .

cushion.

We thlnk if we are talklng about that sort of barrier
crash. we are talkzng about signal to noise ratios; we like to
use road nOISe oxr anythlng else that you mlght €se as a n;ise
- screening of about 10~to~l. We think this gets up into the

.realm of high reliability.

1" ) Then ve need an 1nflatlon energy source and, of

-, oourse, there are several of these and we sxmply label thls as

%

|‘ "package of solld or £luid materlal" which wxll be transformed

w to gaseous state to 1nflate the main feature of the systen to :

restraln the cush;on or, maybe, plllow. I would hope today

that ve could get a better name for this system than "alr bag. i

At any’ rate, thzs wonld store well out of the way “fof

normal usage in the vehicle and 1nflate between the 1mpact and

L3

" the substantlal movement of the occupants in the seat.
- . Now, the reason tnat we - thlnk this is a pretty good

adea - and here we can brlng some actual data into it -~ is

because of thzs-, oo . § e

This is a system which Consists of about a 2-1/2-cubi
foat bag cominé ou£'of the steéring'ﬁheel and about an eight-
cubic foot bag on. the right passenger side. o
wéigoid this thing 5a§ed oﬁ,hopefuilf, honest pfé;

i sentation of the data which is why we included the two severity
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' lndexee of aoout 2200/1800'for a seat-belted child up front

here, right front, in the center front position, and alongside

lo£ him was a 95 percentile male. v ':?‘-'.:-%33

P

We must apologzze for these by saying in’ thls parti~

4

d cular bag conflguratlon, the 95 percentlle male dummy pulled
&
the cushlon askew a llttle bit, so that the child dummy 3ust

saw a ‘corner of the bag and it did not penetrate in the normal

_ manner. S o T

:ﬂ: Over here; with hlm rldlng along and coupled with a
. more normal size dummy, the severlty indexes were done 1n good
-shape. Interestingly enough he- was unbelted ln a couple ‘of

these cases. v ’3' T e

We would p01nt out that drxver and rlght—front-seat passenger,
v1rtua11y any passenger 1oad comblnatxon in a- 30-mlle area im-
pact 51mllation recezved severlty zndexes in the four to seven

hundred range. We th;nk this 1s a signlflcant lmprovemeut over

.

‘the more conventional restralnt system. _‘f ’ -

- Our smattering of tests on live tissue, baboons, at
the Holloman Air Force Base. repotted in last year's staff
i conference. a 57 peak~whlcha5011d hlt.Sg“square wave lmpact
left;this animal in very .good shape. He recovered in less than
fiue seconds~and the reason.they did not go higher to get the

rating level was the llmlt of the sled

Dr. Snyder, in his report, reported that 40g's was'

‘e

Mm*‘
| .

.
. T
- - .
.
. . . .
. . . . .
. .
* . .o -

ZHow,,we Have:got~the unusual numbers out'of the way.”
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f fatal in other restraint systems tested and the animal did the

" testing the same sort of results should follow. Effectiveness~

gise, I think Dr. Haddon has pointed this‘out; we hope for

,by 14,000. o )

.air bag were lncluded in all passenger p031tlons, when used
with the fixed lap belts. and we would talk about using the ‘

energy absorb colunn, also, we would expect we could double

_the number of savings to 28,000, - . ) : ";‘{

'but we could expect the reductlon to be at least as dramatlc

;as those in the fatalities, because we were keeplng the occu-~

'shape with this System..

sort of a restraint,-it gives a tremendously hlgn level of

' protection; has some aesthetic benefits in storing pretty well

ae e e —————

*

recovery.ln very.good shape. So we are encouraged that on human

fairly great improvement,
This is an analysis of accident reports from Cornell
and Dr. Hockey, and is an indicqtion, we think, of how much

good might be done with the various restraint systems. Here we

are_ﬁalking if the total car population were equipped with the "

A

1968 standarad system, we would expect’ to reduce the fatalities

-
-

This would be 1n front-seat only systems, but if the

—

This chart, previously we felt moved to'talk about

- -

ingurles, we did not know how nuch reduction we could get here

pant off the hardex parts of ‘the veﬁlcle and in very good

Plnally thea, summarlzlng the advantages of this

Loe e

r oA am s

e
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out of sight; it is autemaﬁieally deployed in the passive

system; the last obvious advantage, but one we think exists

BEdi gt &

in fact, ihat may. be the answer to handle the unrestrained -

: ch;ld, that is to leave ‘him' unrestralned and catch hlm 1n the

bag whlch 1s there only in the event that- it is neeaed

So I thznk WLth maybe that standardlzatlon of what we

are talklng about, we can get into the problem areas that we

seek.

MR. O'MAHONEY: . Can you supply us w1th a copy of

that chart-for the record?

-

_‘MR. HASS:ﬁ Yes, we can.:

-

_ DR “HADPRON 5 I'vould like tg point, out that there. is

some question as to;youf estimateseon use=6f lap and shoulder

straps, because these come out of crashes and 1f, for example,

they were 100 percent effectlve whlch, of course, we ‘know they

-

are not,'you'would'expect to see none of them in crashes be-

cause those cases would not show up as having injuries.
So this is a bias sort .of information and under~

statement a§ the true state of affairs. I do not question the |

general point~you.are'making relates the exact numbers in the
- way you use them. ~ = o )

MR. HASS: Right.

i: ) : . ‘ ., ' @
: . . MR, SELIN: Reliability is, of c¢ourse, of prime

concern with a system of this type. alsoc it is an 1ten that

Eaton, in connection with our particular syster, is working on
: _ , 1r [ g

-

TN 1 . g 0y
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acceptable to the 1ndustry.‘ I thxn you can read this 1f you

. B
""“'M-, ’ :
e ‘f'no-u-c 7 4 dtas,
. . :
“ .

" question, for example, which'may or may not be'a necessary

| characteristic of a particular design. Whereas, you have

‘ 1nﬁhouse from the standp01nt of entxre manufacturlng process,

the sort of controls to assure ourselves that rellabxllty WLll

‘qualifyfa system of this type as oﬁtlited here with the title

of ?human’factor'eleménts requiring additional testing.”

; of these'partlculax areas.

, moybe we can discuss what»sort of tosts should be run to'get

this sort of aésurancé.ana established acceptance of the system|

. [

.

LY .
LR tait AL .
L Il Xt R
« 5

be at an~acceptable level. B

-

But if we could not treat WLth that at least, for

.

the momént unless somebody wishes to bring it up later, the

thing that concerns us woré,thah“énything else is how to.

And, really, we have 1listed these from the Vleprlnt,

actually, of how nlght we go about gettlng quallfled acceptance‘

Ta

Ncw. a

5 you rertiorad earli ex, are tnere some areas L
within the Government that mlght be able to helg us to quallfy

any,one of these.. That 13, somebody that would.be cons;dered

. want to deal thh the flrst ‘one flrst, which is entltled, "The

effect of pomse on the human.ear" -- you can read thlS and

at this time. o E "

.

-

. DR.-HADDON: It seems to me on a quick look at this,.

that you have two kinds of situations here. You have a noise

others that ianveclve things that will always cccur. They may

-
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OVerlap, but they are at least somewhat apart as I read lt.

| | . Is that fair? o -
MR. SELIN: That is fair, R

2 L | DR* HADDO" Have you any feeling-és to whether any

partxcular energy level, noise level, 1f you will, is necessary4

MR. SELIN: Yes, we ha@. We conducted some tests
of our own in this. area, and by the opinions of certain data
and qertain,experts{ have led us to feel that perhaps we are

in a satisfactory area. But I do not know that this is in

-

fact true.
. . DR,‘HADDON:, This is thé'lso db area that you mentionegd.
_ MR, SELIN: The 158, yes; sir. ;

Pete,'mayh yau would like to cover orle:ly some of

.thevtestiqé we have done. =~ L. T s .

First of all, perhaps,ftreat the cfiteria that we
i ] _ have set up, rlght or wrong, that we- feel the system ab;des by.

.-Right or wrong - X empha51ze that point. And, secondly, some

of the thlngs we have done 1n-house lately with some of our ownj:

et
»’

.

R Il people. ‘ ' o - A E
MR. HASS: 1 1nterpret your questzon 'is, perhaps, ;

1nqu1r1ng whether we. had a mznlnum sound level as you would

-
.

1 expect. Is that part Of-lt?

I think we would be of the opinion that it was cer-

fainly above the 135 db, that is usually stated as the safe

-  limit. ‘We find that it is a function of the wave front caused

© Nt
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neans for generatlon of the gas., ‘Therefore, vie th;nk 1t_;s.

Y R R R o f:"fx"‘_

o R

13 , S P
Eb)’ the mflatmg bag 1t elf ' rather then an eXplosz.ve opemng
:
1

'probably not reduc1ble to below a ‘generally accepted db level.

In thls regard then, we have been monitoring the

L Gyt W eI o

iroise level of the eystem,'finding_it to ‘be slightly below the

vaoise Yimits for impulse noise as set forth in the human

4 -

engineering lab report, which was basedllargely on gun fire

a

L

(o]
e
[}
©
-

Since we found that we were below, or at this limit,‘

B e e I e

-we found or decided ‘that we could ask some of our people to
:volunteer for exposure to this noise, and we have done so.

We have run audiometer tests. hbefore and after ekposurel

- . ..

Ty, . :f'
-

s this noise.' We had one subject, adnlttedly with a pretty

‘na set of ears who had no teﬂporary threshold shxft after

‘nus, and a young fellow who had a shlft of 10-db, I. belleve,
1t 500 and 1000 cycles, 1-1/2 mirites after the exposure. And
~eaas fully recovered 30 mxnutes after -- the exact flgures are

nﬁdb 1-1/2 nlnutes after the test at 250 cycles in a second,

'““«recove;ed the loss in 30 minutes. ’

.
-
-

We therefore ju&ged the sound to be not comparebleiv

Wféiuman heafing and would feel that' this would be an. indica-

“i0r that a greater number cf tests were requlred for

dtistical significance wlthout much concern as to damage.

Dr. Haddon: I would like to poihé out that imr audiometer.

) <
- testg

e

you can get a ;Ovdb shift with the same individual having

A B SR M it A T PR g i o
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‘h-d,one either way, up or down, ha{ring had nothing done to him in

‘[ the meantime and to properly‘evaidate this yoﬁ would need much

'F moxre Sophisﬁicated research'deSign"by’people “who know'-“

to statistical methods,_

to get us dnto ~=- -0 . - -0

ﬁbuldfneed a tﬁoroﬁghly'cempetent enalysis of this.

Al

. type, in which we are using animals to start with, to determine

.whether there is any gross damage by’ measuring the threshold

{
+

'Y PR . .
.

now to do blolog:.eal testing and are qm.te savvy when it corres

-

- 0y

.Although this is intere§£ing and.indicates’you.do

not blow out everythlng between his ears, xt certainly does not

answer the poxnt one way or the other..

MR. HASS: X thxnk that is right.

-

DR. HADDON: The questlon 1 would ask you then, and

-

the rest of you here, is anyone at present evaluatlng th;s in
terms of that kind of more sophlstleated approach?

MR, HASS: Well, we thought this_wes’a requirement’ - -

DR. HADDOM: I understand the pertinence for your

doing it, but for the lohg~fange,'obviously. whatever eneféfA’

levels are involved here, what durations were involved, one

- .
.- -

MR,  HASS: That is right. - T L e
- DR. HADDON: So what I . am throwing on the table, has
anyone tﬁought about. initiating §tudics of this sort? Is any=-

one doing it, and what roleﬁshouldlwe play, if anything?

MR. PATRICK: We are starting our program of this |

o
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| over a very wide spectrum range, using pure tones, before and

.

+

after, and also examining the entire ear pathologiéallyi"‘

F;DR, HADDON: " Does this involve animals that are
¢rained to the equivalent of audiometér testihg?

" MR. PATRICK: Yes. . S

- DR. HADDON: So you con@ition them first?__f,

MR, PA&RICK:~‘Cogditicn’them first, and it is_qditg ‘

‘an involved process, it is one that has been established and

used for other studies of threshold shift. We a:é just aéplying

it ‘to this particular problém.‘ '

g

DR. HADDON: - Are you going to be in a position to

- separate the‘éffects;of'tbe bang, so to sPeak} from the pos-

sIbIé,aecondiinning effects of £hérexperién¢ef .
- MR, PATRICK: This, we will have to see. I suspect‘
we will. -I don't expect any great problems. One thing that

we can do is <ane$thetize the animal so he will not realize or.

" not know he has beéen subjected to it and run the test before -

- - .
.

.and after. . . . ' .

- DR; HADDON: And run a blank groué with just the
‘angséhet£c2; | . C i
MR. PATRICK: Yes, butscqgtrolled. | -

DR. HADDO&: Are'you,usiég.primates? A
T Mﬁ{.PﬁTRlCK= No; cats.

DR. HADDON: So if your results come out negative,

ig‘hill be important informatioﬁ;,if they coire out positive

-
-

.
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‘1,lﬂ5&f“f' " MR. PATRICK:

We will have to go fu”ther, yes-

.

MR. PATRICK..

: DR. HADDON: Do~yoq have. some idea as to what yoor

. -

-

timetab@e is on ‘this? R ' - .
!'MR.IfA$RICK:v We should have the program pretty well |
completed by October. ot o 'w .

DR. HADDON: This October?

" MR. PATRICR# This October, yes.
That includes thls 1nxt1al phase w;th

DR. HADDON :

cats that you are talklng about? ,.:;: B

. o MB..PATRICK:.”That is right: .
DR: HADDOV. Are you using Monte.Carlo or 51mxlar

methods as’ a way of knowlng how soon you can branch onto the o

., - .
3 - P

next step, whatever lt mlght be° »

. .-‘. MR.»PATRICR: We had not really gone that far yet.

DR. HADbOV‘ It seems to me that if. you use appro~1f»

prxate research des;gn, you mlght be in a p051t10n to kn04

before October what needs to be oone and Whlch way you shculd

; ' "MR;}PAThICkEEQI exéect Qé"could; ﬁé'wili take that
_under cohsideratioo. ’  ' ‘ :f s ’ .. . '
fﬁi » . ‘ DR. HADDON: bo you have ;ﬁy plans for>follow~up |

v

beyond thls°
'Yes, I suspect that after that we will

start with sore human volunteers. -

W Bl ﬁ..__..:___“‘ po hy 4wt oy SNSRI sy
.-‘-4:;' , bt ) .
,?-' ‘ .
% . R . .y .
.: - . » » - :‘!
’g you will have to flgure out another way to check 1t.

E EER TR
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, Shlft or. not, whether we have confxdence.

]

- " .DR. HADDON: ¢ re th

‘mental subjects, cats or. otherwise, involved here, large enough
ciently representative'td.settle the question?.

- a dozen anlmals, thls w111 depend on whether there is a marked .

. A aebeemn

Sias  emt_ te toa ‘e .
NGOV IR IR T § o

So, Larry, are the numbers of experi-

R}

sobybu have somevconfidehce that the resu}ts will be suffi- 1.

e MR. PATRICK: We are planning at thét time on using

If there is only a

very minor change, then it is more'representatzve than 1f we

have some vg:y ser;ons injur;es. : .-

‘DR. BADDON: Are you glVlng the cats the sound wave

. . .
-,

M - P 3

R R . .

,stra;ght on. to the face’

Wwith™ the *ear dn about the saﬁe

"iMR. PATRICK: Yes.

posmtlon that the human ear woula be. R

DR. HADDON: That lS what I ‘was oétfing“at.‘ In .
other words, you are stralghtenlng the head so there is no
questlon about hav1ng gotten them stralght on. . R

MR. PATRICK’ That 15 rloht.

ADR; HADDON-  Are you qomng to do’ runs WhICh nlaht .
correspond to real human world 51tuatlons where the head would .

.be turned so: that- they.get 1t*stralqht on?

' MR. PATRICK: We had not pla:med on ‘that. Again, it

4

ds just a matter of how many ruhs it required.

Now, we mignt use the same animals, if there is no

at

rajor change, and we could go back and use the Same animals
different angles. %e will do that.  But until we find out therg

-

¥
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- probably we ought to have more anlnals so that sooner or later

N .
s

‘,any 1n3ury, we are rather Ilmlted.
Have you con51derea excludlng one ear so

DR. HADDON.

you can get an opportunlty to go . back with the same animal?

MR. PATRICK: No; actually, what we have done is

taken out one ear. . N

- ‘ ) . \
DR. HADDON: As the control for the pathology?
Thls is the way

MR.‘PATRIC&° No; destroyed one ear.

-

the program was set up before and We are follow;ng the same

procedure. | - . |
DR. HADDON: - Are you doing this so fhat.you axe -

ceftain°ﬁhich sidé is inVolveéz

. MR. PATRICR.' That 1s rlght, which side. is 1nvolved.
We are.alsn remev *g e external ear S0 th%t it mlnznzzes the
dlrectioqql effept. .' ' 3 ,1f - -

o DR. HADDON: Larry, is other work along similar or
related lines needed, or are you’going.to sufficiently, when _

this goes to comp}etiqn, have covered the water front’

-MR. PATRICR: Kell, I suspect that ve will find that

.

I would thlnk that better results would be had with much larger

$ .

A DR.’HADDON: Is thefp;oblem'oﬁe of your facilities,

series.

or. personnel, or your money?

" MR. PATRICK: Money. o . :

DR. HADDON:

I have approached a nbn—Government‘group

.~
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go we will be w;lllng to talk late:-to see how much money you

might nggd to pﬁéh this. ] T o .

1 s

' meant which ordlnarlly is not experienced here.

— ‘
.
)

that 15 lnterested in hlghway safety to see whether they would

be wllllng to contribute to thxs fleld and the answer is yes,

CHABA. .

Conmittee on Hearing, Acoustics and Biomechanics.

we do not have qulte as steep a wave front as the wave fronts

based upon some presumed tolerance Qith healthy male Military

§

. Te

.

< e

'MR. PATRICK: Fine.
DR. VERSACE: The CHABA criterion could be actually

-

Would you 1dent1fy for the record the

.

falrly conservatlve one. .

DR. HADDON:

-

DR, VERSACE:VYThis[is‘the National Research Council

.

Itbéould be cohservative because it isvbased upon a

teeper Wave front, whlch ordlnarlly is experzenced here.

‘. DR. HADDON. You=sa1d, whlch,ordlnar;ly ls,'but you

DR. VERSACE: That is &ight. 'In the‘air bag éase,

whzch are presuned to apply in the CHABA crlterlon.

The only.problem is that the CHABA-crixerion~1s
v ' : St : .

What we do not know, have not the sllghtest 1deav

people.»
about, is how this tolerance 1s dlstrlbuted in the populatlon -

children, elderly people, females, and so forth. bWe do not .

even know if we. are in the order of magnitude using the CHABA

of being in the right ball park.

|
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I am glad you brought that up,’John,

DR. ﬂADDON.

How do you see their getting results?

DR. VEhSACb: .Frankly, X think you are going to need

to do experlments Wlth anlnals whlch are much more human-lxke

than cats, because I think you are go;ng to have to take it to

the level where actual destruct;on occurs so that you can find

the threshold of tolerance.
I do not belleve any of us are too concerned about a

tcmporary threshold Shlft, as such, so much as we are to actual

.Thié is what we are Starting on

. MR.: PATRICK:

flnd out whetner there is any grOSs daragc. We prqn to increasg

the severxty by effectzvely decreaszng the volume, so that you

have greater pressures and.eventually hope to —=-

o p
DR. HADDON.' Is the damage in exploszve s;tuatlon by

air conductlon through the canalfor As-it: prlmarxlysconductzon

c e

through- the facaal‘bones° .‘f’if e S '
MR. PATR;CL: This, we do not know...We hope to find

: out. ‘ve are thinking of trying this by different means --
destroylng part of the ear, and if e can contlnue on then and

get other damage. Frankly, we are just gettlng started. It

is rather exploratory at this tirme.

DR. HADDON: John, ‘did you have anything else?
DR. VERSACE: No. Another obvious perimeter of this

-
4
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vords, we will notvdeliberately yéry.the wave front we will

;frqnt. "

’
SXr
‘.’ :
“
.

.-{s the magnltude or steepness of wave front Whlch is the cr}t-

‘i

We don't know that either. =~ ST :

DR, HADDON: Larry, will your experiments distinguish

petween. the two?

' ' {: Not as presently planned.

MR, PATRICK: In other

.

take it as it coneé. I presume what you are referrxng to

would be to design a method of varying the steepness of the

" DR. HADDON: I wonder if we could ask Bob Carter or .

John Stapp if they would care to comment. .
X vas thlnklng of another approach, one

‘MR. STAPP:
That

that gets rld of the wave front, or at least onlttzng 1t.

is to have two bags, one in51de the other; the inner bag ha1£

i'fhe'volume of the outer bag.

" You start inflating the outer

. . ,
bag somewhat slowly, and then. inflate the 1nner bag abruptly.

It has the advantage of a backup bag. v R o

-

DR. HADDON:} This haS‘been discusse@ by various

' people on other occasxons also. Another;approach'that“has Been

change the wave form from that standpoint,

MR, STAPP: We do need to know the thresholds of

" injuries and margins~of~safety, however, regardless.

MR. CARTER: I think the point John Versace made

ment;oned is to have»the surplus bleeding, whatever, the gases,

John, aid. you have anythlng else°

R S
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' see?zng counsel on thms, experts throughout the country, and .

‘we think we havé’é'problem more often than not, we ieally do

.réélly an-expert on the issues, will play. a conservatiyg role.

' Have conceptlcns in automobiles, but

j .
* [

Baszcally, we have a very l;m;ted amount of data
here, SO wWe are.playlng 1nto an arca 1n which’ the wave front,

varies, the actual Spectrum of the noise varles from our re-

search data.

‘When you have a very limited émount of data you start

-
. -

you Wlll get a very, very dlvergence of oplnlon.ln here.
But,generally, our gxperlence indicates that if we

are not certain of our déta,?we'do not have enough data, then

not have a pxoblem; This is just a general thing.

EDR. BADDON:+ You are saying the expert who is not

-

~rather than reverse.

MR. CARTER: . Every time.

MR. PATRICK:. In any case, the overall lnjury to the

1ndiv1dua1 might be far less even though he loses part or all

- of hls hearxng than perhaps 1051ng his 11fe in the 1vpact.

S “ DR. HADDQN: I think this is essentlally the same
S : ] : - S :

argument ﬁhat‘is,being used with respect to birth gqnﬁxol pills

y

there being‘a»slight increase in some things like thrombo-

. phlebitis, but an increase which is totally uIlVlal to the

number of lives which would be lost 1n child bxrth. I'do»not’

mean to say we should !}

v ' L I . . ’
‘there is an analocy. We tend to the sare opiniom but it would:

Al
-

]
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pe nice- to get away with both, B -
. . . ! ‘ ) ] . .. .‘... .‘ ;’. :".A-
* Anyone else? . . - cee w0 e
. DR, VERSACE: I.just make .the comment that we are
bon't

"~ forget the decibels factor is at 10:

. fact. ) .

B . . C S T
wmmmmmﬁamnmmgnmm‘“w. X o ”";. .

has neen tested. S ‘j".“ . B

. motlon, which is suoplemented by an addztzonally mov;ng bag orf

;.-\-\,N_ 41

often beguiled hilitple bit with the numbers involved.
It is‘a'véry important
I .

* -

. MR. STAPP: What is the noise term to ratio?

DR. HADDON: - 20/30 mllllseconds.

MR. BASS: Yes. - It is up in the range ©of 20 or 30

millisecbnds._ The fundamental frequency is SOvrather‘than

¢

1000 received ffbm the gunfire data.

We think we have got a dlfferent enough anzmal that

.
-

-

been discusséd'el§ewhere would be. to ﬁave a bag structure which

comes'part;why back toward ihe océupants when the car-is in

other structure. Does the dlstance the bag has to move make .

. ) .

a difference in the wave form?

MR. HASS: I do not know whether'we can differentiaté

between the dlstance and the volume.‘ ‘The length the bag
extends itself is somewhat a function of its perimeter rather
Because the gas flow is such it tends

to £ill out the limit of its confines. There is not enoﬁgh gas

£

T " DRs HADDON: Another approach, of course, which has .,

to spill into inflating, so it goes out as it were, a circular

> . . .
. . Te .
. - » 3
. . . .
.. . -
: . . .
. B

[
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baq would go anothexr half,
We have not found a great variation due to bag .

shapes. We have run but we have not measured ‘the sound

level on a porous bag.
. DR. HADDON: Have you measured the wave foxrm in

relaﬁioh to the pféﬁsure inside the bag?

My point is, I am thinking that the bag. could be

Y PIY PRY

brought to full inflation»with a different -- althouth it'

would be related at the time ‘-~ with a different pressure

X

50 that the occupant began’ to ride lnto it, rather than

by puttlng this enexgy in the.bag early. In this way
| you might be able to change at least the performance.

MR, HASS: Yes, I think really here ioiwhere:we ’

.
T -

differ fxom‘the'general conceptioo of how‘tbe bag works.
I'think in a good many cases it is‘assqmed the bag comes.

out at a sufficient pressuré and-tﬁerefore’locks‘you into

- low-pressure bag, -very low, Just a few m.m. of water, pexhaps
5at the time 1t is ready to go to work, and the occupant uses

up some of the travel to develoP SUfflOlent pressure to stop

© merwd

kq j-t:o * - ' L P v “'
DR. HADDON: But you could take an intermediate

position, again, in which you got it back there with:

little energy and then continuved buildihé'Up the pressure

' inside of it as you rode into it, but after it stopped moving.

.

- Your seat. " In our systen, we arxe essentlally uslng a 1arge, .

-

’
..~
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.work with different size bags and different inflations.

- » n'v" " . ._‘ . .

. .t . . .
. . o .

A o MR. HASS: Yes. It could be improved by the -

EN

'~rate of gas inflow‘and the tofal quantity you putvinto

- -

" it. But I th;nk it would be vorse-than this case.

DR. UADDON: Let me ask again, has anyone done

a theoretical analysis of relationships between pbsition "

- pressure, time energy level, that sort of thing?

MR. HASS: We have done some work as a.function

of -the -- let us say parameters -~ we are interested in: -

pressure; since this was.a cold gas storage arrangement.

| Valve area, which essentzally is lel rate and the slower .

*

the flll rate, the lower the noise level but not to

. iunquestlonably safe levels, droppzng perhaps from 170 to

-
- .-

MR. BROWN: I might expand a little bit on T,

vwhat Pete stated, We haVevdone.a'signifieahe amount. of

. . ~

And you can get some reduction in ‘the noise level by

going to smaller bggsvand'slower inflation times and, .

- therefore, there is some room for working within this|

frame.

B l . . . - .
A . . . . .
. B . .
.

The thing that nust be kebt in ming, there is a time

w‘by which you must gbt the bag 1n front of the occupant, and you

/cannot'really go‘very far in :educzng the size of the bag or - -

ooy

et P LR s
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the time of deflation. . . ,
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DR. HADDON: But as.I understand the answer that was

given here a minute ago, nobody as far as has been stated so

far, has done a basic theoretical analysis of the specifics of

.

this situation to see what the possibilities are. ~ . :
MR, BROWN: We have measured with.inst;umehtation_'

-

4 —:"..“;f\knmqmgnw:ag;;- e

the pressure rise ét various points throughout the bag. It is |

véry difficult and rather questionabley' ¥le have set .up a com-

., | puter program of the inflation characteristics of the bag, and

? the dyqamics of the whole thing.

- We have lea:ned.a'éigniﬁiéént>éﬁouﬁt ffom that.. I
| ‘do not know that»I»éan ;nswe; any.sﬁecific queséipns at this
i  time but wé do hav¢ é fair amount.of informatioh}

o B DR. HADDON: To be exp11c1t, since some of us were -
at’ the GM show last week, the sort of thlng I am talklng about,

the rlde down and thlngs similar, 1t derlves °tr1ctly from

‘ bas;c.physics.

MR, BROWN: Well, we have done, you might say, the |

igny’

~ basic dynamics in the baglitselﬁ,'the entire séqpence~of,slip,

impactAOf'the body, and so on, after full inflation. The.parti-
. . . . ‘ ) -
cular question we are ‘addressing ourselves to with regard to

s e N A AN S
. s

PR

noise is béfore.AreallYo the occupant strikes the bag.b In

rden

other words, most of this is finished before the dynamics.og

the vehicle is involved.

1 en Bl g, o ¢ R

So, therefore, the specific 'computer programs rélated

PL
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te the inflaﬁienvof the bag are the most’

»whlch they launch these thlngs off carriers, many, many of then

,about the best yocu can get out of a muff is probably ‘the

that sound pressure level, really, how muchfcon§§nuatioq you

- get fme.the muffs ~--

v‘permanently2 . .

forth, and that these are quite close to the ranges we are

.
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siguificant to this

M )

guestion. . . P

uMR._CABTBR: We have the figure of 135 'db quoted as .
being the tolerance or non-injury limit. I veuld like to point

out the, NaVY'and>Air-Force haveua whole number of aircraft in

a day, and there is an area around the back of those axrcraft

in which the sound pressure level exceeds 165 db. There are

peféonnel in those areas. Now, they do have on muffs. but

exghborhood of 15 to 20 db contlnuatlon.v

. ‘Xnd ¢heon there is qlso ‘Some ouestlon. when you have

-

JDR.'ﬁAbDON: If you are g01ng to mention it, 1sn t lt :

-

fair to mentlon numbers of those personnel have been 1n3ured

- - © e

a
-

exposure, The time s;dﬁrationr,of exposure is several seconds

for every launch -and‘'a nunbérof b aircraft are:lauiiched for man

days, and they are up there many, many days before actually

relieved from théss exposures, - S

DR. HADDON: There.have been several recent fepoft§

.

of the sound levels in front of . rock and roll bands, and sef

.

JKR,‘CARTER:"¥es, but only because of the:multiple :

Yy

el

¥ W
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talking about but for exposures that are millions of times

T e
?

| Is'fhere'unything else we should discuss on the noise
Quegtinn? , e . 5 T
.~ MR, SELIN: Well, I have a éucstinn, I guess, on the

" same subject. I do not know whether anybody can answer it,

but I would like to find out how we might get 1it.

Based on the very.limited testing that Pete referred

to, human testlng w1th our own people, how is it reasonable or

how would ve Getermine if it is reasonable to subscrlbe to a

-

hunan volunteer progran°
“ ' ‘Based on that, is it 1easonable to get into Lhat, in-

stead of working with -animals and worklng up that way’

Have we arrived at a point here where it is reason-

able .to ask for this? 2ané if it is, what is the best way to

ll proceed?

DR. HADDOV:- Let me ask ‘Larry first.

. Larry, you are closer to thls ewperzrentally,
apparently, than anyone at the present. Do you feel you know

enough to be willing to try_this out on human volunteers,
. . . ‘ . . - v
considering these people have already done this a few times?

-

MR. PATRICK: We stood pretty close to it, but we

-

have never actually been in the vehicle,

{
i ] A : :
next to the ogpen window, ané actually there is morentary pain

I have been right

“"in the ear, but nothing that I think is real serious.

.
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: 1i§e,test.program on this thing.
it is a very easy_thingfto vary pressure in the gas cylinderé.
'In terms of varying the pressure, you can vary thé sound

- pressure level so there is no reason at all why you cannot

M ICLEPE MO I L itar 14 8 AV IS )

» ﬁmmmm_ -

1 experiﬁentél design standpoint, you want to be nery'careful

Bl T L R S
s N . 4 -
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i * .
Frankly, I think we w;ll txy some humanr experlments very qoon.

MR. CARTER: . I do not see a problem in setting up a

More'Specificaliy, apparently

- . 0

. start up with a thousand and build up to some 500 pounds; and
it seems like -a very.simple‘straightforward proéram.
I would. llke to ask you, 1t is my understandlng that

we all were to dlSCUSS w1th someone 1n the organlzatlon close

to you, the possibility of starting‘such tests.. Are you in

the process of movrng out on that’

MR. HASS: We are in the process of makrng contact.

.

MR. CARTER: But thls is not a problem where you ‘

.
-

start out and you are very concerned or Very anxrous about
actually cau51ng permanent damage.. It 1s a real s;nple exper-

1nenta1 procedure to set up, because you do have the preroga-

Ay
-t

tive of" varyzng the pressure in the gas cyllndars, ar very;i: :

bery 51mple thlng.. o ' f e .
Co DR. HADDON: I would like to point out from an

-

§

about'learnina effects. Your sub;ects should go through the

audlometer testzng repeateclv in “he Way experlmental psychol—

.

oglsts frequently stabilize- subjects before they submit them to

° the experimentei procedure., So you should'go{ at least in my

hpp —
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¢ud0n’ tj people that are extrcrely compotent in the lab?r-
It is sort of a ‘mixture between the

'vory experlwent area. I

.

cest pharmacalogical testing and the sort of thing that some

P

L
! N . -
" e
P I BT SR S LI e @ -
» 3 L.zt 3
-

¢ the people that test vaccines get into, -zi.f nori.

-

- e ae

Jhere you should have double blind experimonts if at all pos-

-

PN

sible. - ! " i . i , .- .
In other words, the person doing the audiometry, for

.
-

exarple, should not knov whether the subject is before, after,

r where he is in the Latin Square design, or whatever is used.

Bob, do youy agree?”

MR. CARTER: Yes, sir. T

MR, STAPP: Before, undertaking human experimentation,

‘I would étfongly recommend consulting with Dr. Henning von’

Gierke, head of the BlOCOdStha Branch cf the 6570th Aerospace”

Patterson Alr Force Base. He N

Hedical Laboratoies at Virigl
has a great cdeal of human experiment data on, roughly, similar

.u

topics. .

.. . .
. . . »

Second, he has a system of human volunteers avail-

able to work with if you would like for him to do- the exper-
’ _iments.."4 . o : : . e L
) MR, HASS: Yes, we have had some. corresponaence w;th

him., we sent some ‘sound traces down and, of course, it was

b ‘

very minimal data for him to commit himselfonanihedid not o
so. v
" should wear ear muffs and indicated that, in my opinion, as

.
- -

He did say that he felt for continuous exposure our people

. . . . .- : - B
g - 4.&5# . . -
R B s/ o o ey . Wit eTyey AET AL
- ) L .

e e
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closely as he eould'withouﬁ $aying it, that he felt it

% K : -
. . B -
* : ’ ) - 3 .
.

:DR. HADDON: It seems to me what we need is

extremely careful work by someone who is a recognized

’authority,’wheeher at- Wayne State, or wherever, so that

the issuve can be settled once. and for all for any par-

ticular sound level.

DR. VERSACE: I do not know if you are ever .

going”to'get direct evidehee'on this because I do not

really think you will sanple the populatlon prOperly
until you 1nclude the ch;ldren, 1nf=nts, elderly, people

wzth*heart trouble, high blood pressure,‘and so forth.'

© e s

‘1popu1atzon rldzng around in automoblles.

-

There are nore ramzf;catlons to this than that,

-
-

though because ‘the questlon is, when should a system

drum for wh;ch nght otnerw1se be a fatallty, that is
one thing. -But if.we are going to trade a broken‘nose

. .

for what;might’be'a.rﬁptu:ed ear‘drum; that is #ery

different. ‘I would, myself; accept. @ broken nose any . .
day in preference to a broken ear drum..
EAR - If a system 11ke this is going to work -

and it will have sowe level of hazards, but ﬁerhaos not

too.great -- what is the level at which this thing should‘

-

¥

would bé'not hammful.. =, -

b et .

A After all - they constltute a. 31zeab1e segment of the L

liXe this operate. . If we are tradlng off a ruptured ear -

PR P

v —
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operate? T L
DR. HADDOW: This gets down, of course, to the nose
and the characteristics~of the‘surface and the contact.

The systnm might be a success in Japan and not in

.

the Unlted States. AT

MR. STAPP: I was thinking of the hazard of trigger-

ing the safety device accidentally, with no exposure to other
hazards. You lose your ear drum for nothing, then.

. DR. HADDON: Can we leave tﬁeunoise area for just a

We will be talking with Larry with respect to the

-

minute.
possiblllty of additional support.f If there is anyone else here
‘that is pus;ng that partlcular aSpect of the problem, I would

. .
0 . Ry
7 touch wi h the peceple thHat

w-‘

be héppy tc put them

: would.probebly'put;up some money ee'ghis. N _ .
New, i would like to point ouh,.incidentally, in

passing, tﬁat under the 1egislation.ﬁﬁder wﬁich we operate;

if our own funds were to go into a device, it may be removed

from propriety control subsequently.

Perscnally, I think we are llkely to get there fastest

,1f sonebody could make a ‘profit.on thls, and would llke sexr-
‘iously to consider protécting that interest 1f it comes down

to.that,‘and also the intereét of more competition.

Bob, is that a correct interpretation of the law?
- .

“. 7' MR. NMAHONEY: Yes, Doctor, I think so.

There is a

strong patent section, as you knew,.in our Aég. Ahytbinq that

we finance, pretty much the patent becomes public property.

.
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T ‘ There is a prOprletary 1nterest in our portlon of

ithe devxce. We fmnance studies that perfect the patent or :

ipotenti&lbpatent, rlghts, not patents, agaznst future patent
rights. )

~§DR, HADDON: HMr, Selin, shall we‘go on, off . the

noise issue? Have we covered the "effect of pressuré impact"
sufficiently?» ' o :

-LQR: SELIU Well, I thlnk ‘X look upon two or three-
here fSeé Agenda) as pretty much one and the same type problen.
It just delineates the one from the other. And, briefly, it

1s the'problem of getting moyre data;:e;ated to primates.and

.human'volunteers, with respect to impact pfessure and the

.

correlation of our objectives, let us say, 30-mile-an-hour

‘barrier ¢rash. HE e - . . .. . ) )

The correlation, that ic, of dummles to llve tissue.
And from my standp01nt there is a dandy. We~do not know how»

‘to go about quallfylng thlS.:

DR. HADDOV' Is there anyone closer to current dumny

construction probloms here to comment on that?

. Larry, do you see an§.méjor problem in that area?
. MR. PATRICK: I would hope to run some data tests in
. . A 5

 the near future. At least we will get some idea of any scalpel
denage. ? - | -

DR, HADDON: Are you going to be ablé, in those tests

.to deal with the problem of slxd;ng off of the sxdes and many

facts which are not those fo* whic H any. part*culﬂr bag is

™
Ll
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fimpaéts as yet.” As far as hitting the edge of the bag, weA‘

"if there has heen any consideration to.constructing bags in

" such.a.way that they offer more resistanc

‘letting them slide off if there is an angular impact or if the

ping with the slipperiest.clothing: we can:find) that the.-. :ih..

" bag tends to hold thémhvery much in ﬁlace. This would allow

- ronsy for so many runs. ) o .

. Lt ] . .

designed? Angular impacts, for example?
i S . - » ,

. MR, PATRICK: We ﬁad not planned on the angular,5~

havé'b}anned on that bﬁt not from a brief impact.

DR. HADDON: ‘ﬁay T ask those who are close to this _

e at the sides, so

]

they would tend to drive'people into the middle rather than

seating position is unusual?
MR.- HASS: Yes, I think we have designed such a bag.

We also finé that, again, oh dummieé‘&hat we have been equip~

them to nove aéain to the extent of this flexible perimeter.

-But we think the prognosis is good.

'MR. SELIN: We;i, we have;étill got that ahead of us,

one way or another..

DR. HADDON.: Pardon me,  Can I:ask you,TLarﬁy, is

-

-your problem theré, money, also?

-MR. PATRICK: "Yes, at the'présent time we have just

DR, HADEON: And your source, presumably, is not

touchable for rore? BN .

MR.~PATRICK:‘ I do not know about that.

T

1r rpasal
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‘servations have been the bag envelops the occupant very quickly

~angular impacts.

the bag. That if the’ structure were angular rather than

. on this,

. . * . :. 4v : v ] "" . . ) " : . N {
/DR, HADDON: I suspect you have more source of money

* 4

4MR; PATRICK: - We'suspect ;fVif looks promising, we

could at least propose an extension.

-

DR. VﬁRSACE: With regard to the directions, our ob-
I do not think the. direction is a real serious consideration.
DR. HADDON: Are you saying, even if he were to be '

so positioned that he hit at the inﬁerface of the inflated

‘bag and, say, the door on the sice, rlght sxde, for example,

that he would not tend to ride it back°

DR. VERSACE: We have not'conducted an? tests on

ThlS lS ‘on obs ervatxon of the pattern of

.

-

l

directly toward the 1nstrumentrpane1, 1t 1ooks like the bag

Qoﬁld do a good job of eontEininb.

DR.’HADDON:‘ Can'we‘ask anerher question.
Do those of youiwho are‘doing an enelyéis and working
vsee a p0531b111ty of completely ellmlnatlng lap belts

or are you talklng about lap belts but not shoulder? Just

what do you have in minc? .
f

. MR;lsRowN: Po you want me to teke that one?
At the moment, we think it would have the potential

"of replacing the shoulderjharness;‘that‘it would have signifi-

‘cant advantage in those situations where people had lap belts,

- . . .
. . .

[ IR
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but dld not have them fa tened. .

.
‘s

\

Lta
-

?n the cther hand, we would not at this point zn
tzme, at least, in- the work we have done to- date, recommend

elimination of the lap belts, because of the restralnt that

-

they giVe in Yoll-over and qollisions.other than head on or

.
- Tt .. . .
N >
v . -

angular.

DR. HADDOW: Any othcr comments on that one?

X would like to say, from our StandPOLnt, whlle we

- -

-

werxe very 1mpressed withnthe reduction in death and injury you B
can get ih the lap and.shoﬁider harnQSS, we recognize that not
everybody cares for the shoulder harness, in partlcular, and as
a’ result and because of ‘the fact in practlcal matter, these

are not always de31gned to be particularly comfortable. They‘

and weights)

by
[}
S0

£fexrent he

(s

of ¢&

o

have ¢ be designe d for people

-and so forth, that we would be very, very delighted indeed to
. see any such a substitute for the shouldex hérness, even if we

st111 have to stay with.the lap belt.

That would, of course,. wodlfy standards. accordlngly.

-

' MR, PAERICK. In many cases, it would st111 be very

beneficial to,have the air bag, even w1thout the lap belt, for
those who do not care to wear,the.lap_belts, and the majority

of the cases where we don't havé roll-over aﬁd 7o) forth,.it

. would st111 be of beneflt.

I secend that ﬁotiop, We have run a

) MR. HASS:

limited number of tests without belts and found‘séverity;indexea

-

L3
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| quite comparable Qithout belts to the occupants. -And, in
g2ct, the chilad dummy,.in a normal sitting posiﬁion, does much
petter if he is unrestrained, He gets. the benefit of being

| engulfed by the i:ag; , o

DR. HADDON ¢ On this po;nt you mlght be znterested
‘that we have asked the Cornell people, actually a year and a

\

 half gqg, to give us a simple plot, a diagram, looking forward

from the inside of the car, the instrument panel, windshield,
heaé area, doors,7plo£tiﬂg‘£hg known poings of fatal impgct
involving children, - o . ' i ’ ) . .

'And’"from what wve have seen so far -- they showed this

©a few veeks ago - £rom.a dzrect head-on s;tuatloh chiﬂﬂréh

almost never 1mpact fatally on the w1ndsh1eld or the lower end

of it, or on the pillars or on the‘header. IthS'almost ex~

clusively a band across the instrument panel, which reminds me
of the chilad impact area we were talking about a while back.
- For this reason, a bag.or, for that ﬁatter, substan-

tial 1mprovenent 1n padding in this area should go a long way

i toward eliminating ‘that partlcular problen.

ﬁﬁ;ﬁf'* ‘One of the interesting findings was on the glove

compartment door 1tsel£, as opposed to around its perlphery.

e

There is almost no case. This suggests that the door vas

aCting*as,an energy'absorber in giving protectlon.' So the .

new instrument panela oucbt to p;etty nuch wrap that ug.“

Whatever you can get out of this.

———
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with our prOJect englneers and technlclans and, of course, thls

‘. )l Seminar when they put that glrl in the spin there, the skid

. a little bit better, and I think we have to get into a wider -

range of subjects, the expression sometimes used -~ you have.

girls in skid positions. L e e

5'1iability, anything of this sort?

) .7 .
N . .

L }\nytl]mg else on the dunmy and belt area? .' "

KR. SELIN:' The last item here lS the 1nadvertcn€ e

.f g

(iring problem, on which we have run a number of tests ourselves

{s the case where you‘wonld have the steerxng wheel.bag instal-

.
- -

lation. S o ’ . o . :

.

:
!

These have all gone off very well; again, they are

vith éﬁgineering péoP1e and they can -appreciate the problem

got to  try the little old 1ady'from ?asédena and a few others,
So thig, for the record, is’§omethinq,that has to be

It is a matter of seiecting, working on a pro-

e
. - . ¥

ekpanded upon.
gram of subject De0ple.

-

. T I thlnk, 91m11arly, you mlght say at the GM Safety

position, = -

DR, HADDON: You want to be careful about .putting

-

- MR, SELIN:. Yes, but put her under this~environment.

'VDR; HADDON: Are thére~ény general thoughts about re-|

.dﬁndancy,of'triggeringvdevices, on their location, on their re-

-

MR. MC LEAN: I think in the Eaton Yale & Towne

' presentation, a very important fact was mentioned rather guickly

- 14
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uhiCh I would llhe to re-emphaalze.

l
As' I understand lt, thelr work with what I belleve is

>

good instrumentatlon has 1n610ated that passenger_car accelerf

at;on env1ronment has strlngent operat;onsl characterlstlcs.

rFor instance, dr1v1ng down the road 40 nlles an hour and 1nto

chuck holes, driving over railroad ties at 40 and 45 mlles an

hour, laying bare on thé5roadway, slamming the doors and hood
s0 hard they literally fall off, and I guess they can fall off

Jif you slam them hard enough.

*DR. HADDON: These are bthér‘peoples‘lprodncts.

MR.'@C LEAN: All bxoducts'will show this character-
istic if'yoh élam them hard enoughy.ﬁ am sure::.There is'a
limit. » . ‘ j : -’  _; -

. 8o these glve us, accordlhg to the bare data, a band

Y
1,

of acceleratlon experlence whlch, as Mr. Hass lndlcated, appear

to be about one-tenth of the type of seismic accelerator de-

tection that they are u51ng. About one- tenth that of that
signal thch‘is designed as a valid~crash signal gnd_he men- -

tioned.rather'quickly the signalgof noise ratio:. of 10-to-1l.

‘ I bring this out now because'I think it is of vast

. importance -- a normal acceleratiﬁn experience of the automro-
bile driving through a deep pothole at 40 miles an hour,. which

..can happen to anyone at any time.
-to- car structure,: which was-near -

we-th an impulse,
. Anywhere. near the

"ratio of 2-to~3; or something like. that.
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"cars and trucks.
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actual crash that seems to come through, I would say we haye

-

" an ‘excellent chance ‘of :building-a system:wbich.wpuld be,ufor:

practical pirposes; !highly:reliablevand-rcéasonably free:fxom::

inadvertent actuation.

' To-mé, the'moét important fécfor that encburaées us

to go after a plactlcal 1nata11atlon is eractly this Ffact.  We

-

also are encouraged by some of the 1nstallatxon asPects, whlch

indicate'that rather practical areas, ;uch as the fire wall,.

-might be used for acceleration crash cemsor. And this gives

us a possibility for a practical situatiOn with short connectofs,

.

enexgy source, alr'bag and censor reasonably cloqely connected,

,nhlch may result in good mamntalnablllty and aood rellabllxty

‘e

and‘what all adds up ‘to operation suitability.

DR. HADDOV. I agree from our sﬁahdppiqt with every>

*,

thlng that you said. S

MR. MC LEAN: I should like to say further that at

General Motors, of course, one of our first program objectives |

was to replicate withvavwide range of our own products, the

N -

“basic findings Ls to the acceleration characteristics in a“

crash versus even strlnaent regular car operatlon and, hope-
f ) ~

fully, I think we should not leave the truck out of thls. It

has not been soec1f1cally rentloned but I thlnP we should

v cons;der it for this type of ;nstallat;on, both the paSSenaer

4

DR, HADDON: Would it be clear to séy the question

-

-
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‘should not be crash per se but forces at the sensing location?
1 5t is eﬁtirelyvpossible in extreme operational situations, 'you

'mighﬁ want such a‘device‘to inflate even though a'crash;

‘ 81x feet dcep, you mlght not call it a crash, but_you probably

' whlle they have a lo-to—l ratio now, as Mr. McLean p01nted out,

ﬁ?s-to-l; whatever you want to, ‘ :

A6

o

- f .y

4 .

stxctly sPeaklng, does not occur. Lo

-
Rmens A o

I think this 81gnal of nozse ratlo looks llke a’”

- .
. N 3

different --- . .

MR, SELIN: .I think not.

.'DR. HADDON: Let me rephrase it.
I think it casts éhe'question of whether this only

gdesjqff‘in a crash, in,a_differeﬁt‘light.' I did not think

that shbdld be the cziterion; I thHink it should be, really,

the factox of cr;ses in a partlcular locatlon.

.

‘t

need the bag.
MR.‘SELIN° And you should Yegister.

.- v'MR. FBRGUSON. Perhaps one way to answef that question

would be to note the basic design of.their censor is such that

it’ would be a very, very 51np1e de51on to make' it 20- to~l

.

The nature of the desion is such it can be adjusted

anyway. ,
DR. HADDON: Is there any thlnkxng that. there® should

-

be A-seasor set at-two-ox more different: levels,- corres oondlpg-~ﬂﬂ

-
-

In other words, for exarple, 1f you go into a pothole

m e e amasatames




- to éitber inflation rates of different likeiihoods‘oﬁ

goes by.

nflation. o

For example, if you want to make a quicker and harder

ride down in a very high "g" crash, than in the one which was

very low, and the trade-off in terms of driver's loss ofyears,

.

and so forth, might be different also,lyou might.want to have

I such a split approach. j L,

MR, MC LEAN: I would say; sir, from what I know of

-

the‘system installations possibilities, should it appear’as
developments continue and experience with this type of system
is gained, such things'as ybu are heﬁtioning would be possible.

All of them, I th;nk, uould add more compllcatlon and - somewhat

more cost to the systen, but they are certaxnly in the realm

.

of the state of art asAthey are nov. . .
 DR..HADDON: So you would prefer to"-go in the simple

-

'dlrectlon - = - T I

-MR, MC LEAN- I think in the case of this whole;

-

~system, we are. learninq to.fly, yes. 1 thlnk we “want to start
with the rather bas;c simple svstem, very hxgh in rellablllty,

“and get actual field exper1ence~and then exp101t the'apparent
§ .

-

pOSSibllltleS for further aevelocment of the system as time

-

' MR. FERGUSON: Perhaps another thing inherent to the

L d

design of the sensor is the diagram system where the bag and

, inflating time should be the same, regardless. However, the

v —
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sen*or is de51gned so that the more severe the crash, the ?
oA

: qulcker it will trxggcr or, expresscd another way, tho moxr

.

PRI DRI §
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S g

even though inflation is sometimes the same.
. : $
DR. HADDON: To a practicaliy_significant extent, or

.

different?

..

MR, FERGUSON: I couldn't say.
DR. HADDON: You are talkiﬁg about a pin moving a

very small distance under a given load. It seems to me the

timing or difference with that approach, at least,“.would be

.

pretty trivial, o o S

MR. FERGUSON: It would be a mattefupf ten milli- -

Y

-

socoods.
. " MR. HASS:l-We want ‘our vofious customers to dévelop‘y
|l the‘necésgary.criteriéyéo 3e§ign éhe'SénSGr; hopefully the
barrior‘crash and also one &hich involves aLpole:impact well

.out in front of the barrier so that the car envelops it and,

| depending on when you want to start. time zero, if that is the

-

e ‘i impact with either of these, in the pole impaCt at about 20

[} miles an hour, hﬂre may be a 90. as ‘much as a 90, mllllsecond

delay before the bag is deployed.
$

. The sensor, however, responds to the rate of energv
extractlon. and is therefore able to deploy the bag prior to
the occupants substantially -leaving his seat in either case,

-

either kind of crash, with constant bag inflaﬁion tines.

A )

. . . .
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severe.the crash the qulcker the- bag wxll contain the 1nd1v1dua.

o
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. vexy narrow bands of decelerations on all size dummies.

w " ‘ v ‘ .
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;"L think I would say further on tailoring the infla-

tionftime or rate of the bag, that we have been pleased wi&h

the tolerance that a system usmng these sensors or bags has

Now, we have run low-speed stuff in whlch we have

--

used our dummy, and all of our work wmth customers has been at

Wlthln that range of spec1es'we have gottcn

.

30 mlles an hour..
So wve

think the basic'fundamental‘system has a lot of tolerance for

these. : . S . AP

MR. .SELIN: I think this sums up the concern and the

human factor area thatAconcerns us, .and I appreciate the oppor

tunity to have this open discussion on this subject.

At this point, Y will Yeave it wide open and discuss

.anything in this genefal-areh. “
DR. HADDON: Who is the first?

. MR, SWAN: Perhaps I should‘heve'bréﬁght this up when

‘we ‘were discussing two oxr three (See Agenda) ‘but - perhabs we have

~tcerned thh. ,I know I cannot. answer you as tO'whether to give

you more -- that 1s, these bags presumably deoloy into the

»

unoccupled areas of the car. That is the idea, they go where th

passenger is not and then when he moves to that area, they are

B

all set,
¥hat happens if those areas happen to be occupied?

-not touched quite enough on the one area that we’ have been con-

P S
.

1=

»
.,

»
.
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‘véiderable.injﬁry to hlmself or to other passengers?

1 4s that? , - : S

. eass

" and then hurdle it at a human be;ng. I think. this is one of

dummies. The averages are not too good for it'apd perhaps this

i is.one of the most difficult éxperiments to get volunteers to

effect?

‘cubic~foot average per'car has_béen probably close to 18 cubic

feet in a small size car.,

LA

0 ’ st
5 . : . ., .
. » . ‘ . . . .
. . . =
. .o ;

.....

Particglarly by his arms, for exanple, whlch elther cause ﬁon-

’
o

.0

Therb are numbers that 1ndlcate that these things are

-

working in the range of five’ or ten thousand horsepower vhile .
they are working and they a6 mnot work there very long. But

that is a lot of power to’ apply for a flve- or ten~pound object

the most diffiqult to get at in terms of correlation with

partzc;pate in also.

- MR. STAPP. what is -the largest number and volume of
. L

these'bags you have blown up at the same time;with the exposed

departments of the car, .and is there any summation of tho’noise

L

-

'MR. HASS: Taking them one.at a time, the 1argest

.
-~

DR, HADDON: That is the seat, is it?

MR. HASS: This would.be front and rear.

: . ; _ _
MR. STAPP: What proportion of the volume of. the car

" MR. SWAN: It is about 290 cubic feet, in that order. |

-

DR, HADDON: Are you tzlking about the overall pres-

sure increase in the car?-

. . -

d——

I
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rahge of threé~quarters psl and maybe one and a qﬁarter:'

.“gfeafer than 90 or 100 miles an hour for a very short time.

. 51,

<
. . ..
. . .t . Lo . .
.t . - " )
. . . * - e
. . *

Ve
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MR. HASS: Directly, that hds been as high as in the

MR. STAPP:' Less than sonic boom?

MR, HASS: VYes,

.

MR. SWAN: We have also méasured over one psi,
MR, HASS: So if Qou,livé next. to an airport, this

should give no problem.

cerned without sufficient exﬁerimgntal means‘to.measure'the
impact pressure on the chest. Here four‘eﬁperimental infor-
‘mation bfeaks down. The bag weigg; is a pound or less and the
gas‘éhgrge‘pérhaps a(pound.:'Ybu can estimate from the £3lm )
the séeed at which this jélly-liké éa#'impinges ﬁﬂe chest;
And you caﬁ,bas‘a fuhcéipn of whatever you'like to

call it, develop some pressures for forced consideration. I

MR. STAPP: If the bag is covered with sand, could

that blow out fast enough to damage the eyes?.
MR. HASS: If it were covered with sand. It'is no

.

DR. DADDON: We are talkifg dbout the same range as

a baseball ccmihg off the pitchér’s mound but not with the

‘same math consideration.

" MR. BROWN: I might'address nyself to the question

asked by Mr. Swan. Ve have done a lot of testing with peocle

MR HASS: I think paft of this pfoblém has been con-

"think these are a matter of concern with the durmies, of coursel .

e
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| vp against the target of inflation; to determine what would

AT X I N P N

'« | happen in that sjituation. And we find that it is reasonable.
~ . . . . _ : . . . . . )
‘that it does not throw the ohject back as drastically as you

might think.. It has acceleratipn backward and is something to-

_be concerned with, and does need testing. But it does not

e e e -5

7$ppear‘to béAalée:iﬁu;Aprdbleﬁ}. - .
Anothex point I weuld like £o nake iﬁltﬁe true
crash situation this ié not anywhere near the same problembbe—
cause the»deceleration of the bag, you might éay, is inflating
oﬁt. The object ié applying its  forces againsg the bag, so

,that in fact.it dées not get thrown backwafd,tbut rather it is

decclerated with the.vehicle. . ST

t. R 8o that the deceleration rate then is what you are

after, and this is what is accomplished. -

e
]
oo
=

“The child up aéainst the dash during inflation
a sense held aéainst.the inflati%n'in the ride Gown.

DR. HADDON: You are talking from the standpoint of
instantaneous accidents only. ' ‘

-

L . MR. BROWN: That is right. . . . L
" DR. HADDON: ILet me maké‘another point here that may

amuse some of you. I think you ?ould make a strong case that

-
.

'a complement to such devices is-sorething which stops the head
‘as..a head restrainer, for example, from extending backward andé

if certain places are going to be used, the presence of head

restraints coing up to comparable ‘percentile values as these

|
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paxt of a person's anatomy against the bag at the moment of .

Vi ) . .

" feature over whatever other problems they might imbose’bééguse

sure. So that "g" forces on that dummy are very small, less

. person or the part of the bhody which is against it,

£

. . .
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recently discussed and covered by standards, is a desirable

-

at least in the normal position this will give the-peréqn ade~

guate restraint all the way up his back, including his head.

T faa.

3

3#..Thié should be kept in mind. =
MR. Na85: We found, actually, even the thfee-yéar-
old. durmy has enough enertia that the bag must billow out

around him and by inflation pressure rather than impact pres-

than the landing portion in the feet.
‘ MR. MC LEAN: The important aspect here, then, is

that the presence of the person, or possibly a significant

beginning of ;he inflation, ‘materially changes the nature and

-

the rate of the inflation process, does it not? -

MR. HASS: No. . i

MR, MC LEAM: Let us eliminate the word "rate." Thexe

are-changes-in the-nature:of the.inflation. . You-.talk-about a

developing characteristic which we do not see at all when the

“bag inflates. This appears to be to the'adVantage of the-

. MR, HASS: I think it would be possible to hold the
bag against the instvnment panel. |
MR. MC LEAN: I think it has got to ghange the rate,

too, because it is adcded math, but we won't go into that. It

.
-

2%

e ———— o rarees
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‘instrument panel area, we would expect that whatever energy

" that the panel had basicallf, let us say based.upon 1963 or so

‘gtanaards, that this characteristic would not be essentially

.such installations appear .to be possible. We‘havé not proved

may riot s:.gmf:.cantly change it. - , f’

.

DR, HADDOM: Can we ask if anyonc has feellngs on

what the structure on the bottom should have as characteristics’

itself presumably under some loading conditions, ibcluding

-

perhaps with the pe:sbn far forwatd,vﬂu)might be bottoming out? _i

MR, MC LEAN: 1In our‘wofk with Eaton Yale & Towne so
far, we have postulated a ba51c condition that we: wlsh the
instgller of the bag restraint systgm to not materlally a}:ef
any other energy absofptién.characféristiciof'fﬁevautomobile
structgre. | | -

For instance,if it is installed in the right-hand

) 2

£ you will,

P t:‘ - }s e o sl-«’n P e S T by ooy b ae Y ﬂ"-i
ACSCYplidn CTHaraCieXistil OX Trusa CTaarallicrisiic,
. .

altered by the presence.of the a{:.cushionhgr-air pillow system/]’

Our initial configuration studies would indicate that

this yet. . ‘ - f o .
Therefore, if you did not have bay inflation, or if

you dec;ded to 1nflate the bag qnly at rather a hlgh car

velocxty, vou st*ll would have under panic brake conditions or
bumper-to-bumper 1mpact, at five miles.an hour, at seven mlles
an hour, the full availability of instrumental panel crush.

;DR..HADCON: That is'prqciselyvopr‘view of the

v e L



c s
-\":

AR )

i

{

I

‘sideration given in the development work that is going on,- to

|

-I dlfferent connguratlons of the lnstrument panel areas, mxght

' this and we also wonder along several oﬁher lines, vwhether, for

" example, installatioins in the glove compartment or thereabouts

L

requirements, o - '

’ . L . .
Any othex discussion on that point? , ‘ -

MR, BROVIN: I might make one comment and that is, it

is very fea31blc fo do this. Our work would suggest this can

e T . PR P CO e - o
~o s T e TV st A R L BN N

be acconpllshed

DR. HADDON: Are there any other areas anyone would
v . . ;

M “ . .

like to cover? .

-

I would live to éover two, if I may. -

-

First of all, we regard this device as so promising,

this approach rather, that we would like to have serious con-

the possibility of retrofit, if not in all vehicles, at least
in some*vehicles, and of course we Appreciate th problems of

lnstallatlon, the problems of costs, the high variablllty of

the Xind of vehicles that they mlght be 1nstglled 1n, the

.

not lend themselves to this and at the same time it strikes us

as Quiﬁe likely here we have the opportunity for major break-

. throughs which otherwise might not be achieved until the phésing

.
.

out of all older vehicles aftexr introductioh'onAnew equiphent.

So we hope a good deal ‘of attention will be given to

of existing cars might not ke considered since this would be

a plaC° to stash the equxp ent close to the fz*e w»ll in all

.
b o,
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possibility. ’ o .t . . o
. : - S < ' ) . A

We wonder also whether-companieé might not review

o

their own past production to sce whether such an installation

could be made on theixr own prior products.

Would anyone car to cohment‘on this’

-

s . 'MR. BROWN. I w;ll make one comment only, and that

is that wve have glven this a lot of thought along the way and

1.

- would want to work in that ‘direction and think a falr amount

could. be done. But we have not directed at that. Most of oéur

work. has been directed at original'equipmeht manufacturers

originally. ' R S .

3

DR.- HADDON : The'payoff.of an effective system on the

'shbrt-term is.pfimarily in the.old.equipment rather than the

new; thers is potential payoff. s
.HR,.MC LEAN:. X would jugt iike to say our prééeﬁé

conflguratlon studies allows, us &o v;suallze such a staqe.v

We can vxsuallze such a thlng. If it goes 1ﬁto the glove com-

partment area, it probably will- cost you other use of your.

glove compartment.ﬂ

'DR. HADDON: That is underétood.

I do not 1ntend this dlSCUSSlon ln any way blndzng or
lindlcatlve of our attempt. ”hls;also raises the questlon o* )

" how one might get these things in actual use sufficiently to

‘determine their real world characteristics after the prelinm-

inary tesiing might have been gone through but before anyone

- -

——— .

.
T T R (T T .
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. “ff would feel sufficiently competent to sqbstitute these acros!
. . M ./..

the board for other restraint systems.

Does anybody waﬂt to take that one?
) MR; BROWN: I will make one attempt at that. ‘ .
e fl ?end%nq the odtcomé of the. sound wérk,“the-hgman, »
factor work with regard to the spdnd, and the differénce be-~
tween dummiés and human.volunteers, 6nce you afé through that 
threshold, it would be entirely'%easible'tq'éﬁg systems-on -
fleets and start to get feal’Worid e#perience;.
bR, HADDON : I.might add, from our-stahdpoint; this ~
«strikes us.as_é situation and a mééh more cﬁeér situation than
- any we have gad in éhe'past; of‘where_we should pay extremély‘
caréful'attention io AVoidiﬁg a fSrFed intfd&ﬁcﬁion of an |
approach ﬁefore it has:béén compiééely évgluated. ?et the .

-

" fleet opportunity you mentioned is one possible approach and
1 . : . é R .
there are a nurber of others. - » >

MR. ECKIOLD: Dr. Haddon, the fleet may be an answer.

Because before all of the testiﬂg is completed and the re-

liability is thoroughly established, making these available,

Y

of course, presents trerendous legal implications, product

liability, among others. -‘ ) - .

You know, this is part of the problem that I think
. all of the manufacturers who have been working with this have,
of thoroughly cstablished reliability as well as solving huran

R

factors.

. . .
Il:L . | |
- .
.
g .
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“DR. mmnon: Well, there are plenty of preceaent_. in

pharmaceutlcal food and drug areas, perhaps some others, new

devices.belng,zntroduced-strlptly on'the exPerimental basis .

was the case.’

-

« .7 MR. ECKHOLD: I think that is why the f’eet approach

f mlght be .the answer to thl

.
-

DR. HADDON: I would like to ask Bob 0 Mahoney frow

‘the Federal Highway Administration Legal Staff -- and I have

“ not tried this out on you preVibusly, Bob ~- what do you see
,the légal problens in term§ of our authority to be either .

permissive or otherwise, in connection with an experimental in-

.-

related to all owing otner standards to be relaxed for thxs

-

T ereeden oy

burpose?
MR. O‘'MAHONEY: Well, %here would be problems. - I &z

’ not think they are insurmountable legal problems. I think you -

would want to allow dev;atlon from-exlstlng standards for this

-7 | purpose only if it'is absolutely essential, - - = .

“'4 : I suppose that the legal standing on that, if that

1.7

:“pgpame ngcessary,'would be set up;in the category of "Vehicle:x
and call them "Bxperimental.ﬁehicléé",'and ﬁave a differént.
tfbé.of vehicle. We have talked about that anyway. Have a
llttle dlfferent set of rules for them and there wouldn t be a7qf

‘ =pxoblems. I don't think any of them would be insurmountable.

- -

|

-

with the understanding by the parties on all sides that this Lo

“troduction, for example, on fleeté, the problems including thagse

—
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! DR. HADDON: You do not see any need for any change
in present statutory authority in order to be able to accom~

L]

plish something of this sort?

<. MR. O'MAHONEY: Not in the general way you have: out-

‘lined ;t, Bill,
frobabi}hd;scover prqblcﬁs that do not occur to us right now.
One of thosé problémé mﬁght be tgis permissivenesg ur. géihold
spoke of, product liability. Ther; is éls; thérprobiem of

Government 1iabilit¥, for claims against the Govéernment, so

-

situations might create problems. .
I wouldn't say none exists. S

I would like to mention another problem that occurs

to me, and ask a questionfafter I have stated €hg Qroblem.
I notice that in the list of people who'are invited

-

to attend this seminar, which I will call it for want of a
better word, we have no manufactﬁrers from outside of the

_United States. And, of course, we haVe.a_transcript of ‘this

and a record and I think we will want to inform foreign repre-

-séngatives of those companies. They may want, ‘and perhaps in
faf}ness.they.should have, the same opportunit& American manu-
,'facture;s have had to discuss these problems #ith'the Eaton Yeale

& Towne people. ~ - - .
But I wonder, has there been any work in the area
of small cars, the principal product of those maznufacturers, .

with this sort of device? .

‘Y think if wé_ggp the specifics, we.would .. ... [= .

PR Pl )
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) - DR, HADDON: .Before thay'is answered, I do notfknéw .

P
1

[}
.

wvhen you came into the meeting, but'l believe I made it qlear

earlier that the purpose of -the transcript of this hearing,

i

- we have crashea sm all cars,

.which we regerd directly as solicited by Eaton Yale & Towne,
.was to make the record avallable to anyone who vas interestec

- and perhaps we should go out of our way "to give equal treatrenf‘

everywhere. ' R f,
But ¥ just thinkx

MR. O'MAHONEY: I understand that.

for one thing, if we tell these people what happened before
they read it in “Automotive News", that would help them SOrC.

DR. HADDON: I think your sugéestion is well taken

and I thlnk thexe hould be no obgect;on from anyone here.

»

aAs I say. they mlgnt want to dlscu:,'

MR. o' MAHO&BY:

it. In fact, I am sure you want to dlscuss it wlth them.

But the second questlon As still there.

MRm BROWN° Your questlon is with regard to, have wé&

done any work with cars, say, maybe in Eurocpe?

MR. O'MAHO£EY: Smaller cars.

MR. BROWN Yes, we have. We have made-installation
‘and it is our intention to ccamun—

icatn this throughout, just as you suggested.‘

There are two other aspects to thet.

’,MR. ECKHOLD:

One, there has been some work done in Japan and there are zeme

Japanese and Pmerican patents of certain devices. I do nct

of

“know to what extent it is actully pranslatéé to hardware.

?
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_ the interior which approximates many of the smallexr cars; 4

_problems; i‘takgvit?

*course, we still do not know what effect it has on aéﬁual’

.v!’

. H";61 -

!

.
e
. ®

)

course, some of our testing. is.done on.Mustang-size cars with

.

DR.‘HADDDN: ‘You do not have insurmountable pressure

MR. ECKHOLD: Of course, we blew windows out. Of

living hgman.beingé.
| DR, gADDON; The 1égal'céﬁmeﬁt a moment ago reﬁindgd

me of the Secretary's comment of a few weeks ago, stated:in

some exasperation, that he needed a 6#e-han§ed'}awyer because

he kept hearing that on the one hand, ybu coulé;do this and on

the other hand, you could do that. . » ’

MR. O'MAHONEY: I have got oné head.

'DR. HADDON: You are singular at both.ends.

-

MR, ECKHOLD: Of course, going back to that discus-

the Government side, and we, of coursé, -- the other side -

face litigation in case of malfunction, and we are as I said,

- deeply concerned over the malfunction aspect.

DR. HADDON: But to some extent, it seems to us that

: ‘ 8 ’ '
the definition of malfunction should be covered in -any event,

-

fincluding standards in this atea, in that the sghsor device to

some extent is the operational definer of whether appropriate

-

forces had reached the location, .I.suppose what I am implying

is that we would far rather, from our standpoint, in terms of

.

sion, Mr. O'Mahoney, one side .of the Government, to some extent
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'iiyeg.gaved; 50 te speak, -see a situation in vhich we goé’?s—
percent effective use out of this,as compared wiﬁh belts gL
‘ 35 percent, and at a much better payoff..‘ | c ' f
| - 80 it seems to me as praétical‘bqoplg we ought to
get the best of all possible worlds, whatever that might be.
'MRt.ECKHOLD: X completélyAag;eé'with that. 1£’

implies there is a more serious problem that we have to get

around.
DR. HADDOM: I think,.incidentally, the malfuncticn
"problem, if I read this area corfectly, is likely to be more

of a problem with the borderline impact than with the massive
impact; is that fair? Lt L L

. .
)

And you have more of a problem with reliability be-

cause of the scattering of the triggering of your device, just

about at the range at which you have set it for, rather than

at a much higher -impact.

MR. HASS: Yes, at 4.99 inpact.

MR, HADDON: Or maybe 5.1, because of the productiocn.

< MR. BROWN: therecas, theré is a band within wihich,

_there might be some question whether the sensing would trigger
it. You have a tolexance on that. But you have probably an

even greater tolerance on what is an accident. You have a

. -

i post-accident, a quartering accident, andeach has a different

rd

characteristic curve. So, therecfore, stating miles per hour

at irpact would not be very meaningful.

.

i b v e
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+ . IDR. HADDON: No; we would like to see an eventual
definition of this,in terms of the device and with the trigo-

nometry.of the situation taken into account where it was not -

head-on. e

MR. FERGUSON: I have one qhéstion that keeps bothexr-

ing me here. L You stated that you are learning to-fly, and you

temperature

talked reliability. What does the environment’ do
| S o ,

£o,this thing? : . o o »

| For inst;gce, you have a possible gpvironmentvto N
probably 120 mf. What does this do to you? Dﬁes it have any )
»basic effect oh the reliability? ‘Does it ﬂ;ve any basic effect |

-~
-

on the inflation? ' .
MR, HASS: We are designing for storage minus 42

-
-

- plus 220. Operation minus 20 to 200. In a storage systcm,'

naturally, you have the pressure effects, but these are not out

of the range of feasibility. In other wofd§, the inflation
time is not affected. Reliability-wise, we are currently :
: -~ . | -t

. running tests

- MR,

' DR.
MR, HASS: No, sir. Minus 20,
DR. HADDON: Let me ask you another one.

I am thinking of the experience with nylen. hose
some years ago where air poliuticn -- I have not heard of it

" lately -~ wicre thcre ‘was a sudéen running of stockings if the

at the tengperature extrere.

FERGUSON: Does it have any apparent effect?

HADDON: Nylen deesn't get brittle at minus. 40,




process of testing it under oxygen pressurc, temperature,

.in the systen?

. . .
E: : - . . . - : f
- . e . * - . N i .
. a_ . . h - f
. . - G

air pollutants got too high. MNave you tested this in dcte;-'

.
L m s ——

ioration mixtures of high air pollutants?

MR. HASS: First, we are talking first generation.

DR. HADDON: You mean, urethane coating? L.

MR. HASS: Urcthane coating. And we are in the

- - s

3

humidity, vibration, pull strength, and cycling it in a manner

which we believe to be equivalent to five-year ihst&lled:life of

the car, and it is passing these tests in fine colors.

MR, EDUARDS: In mény of the devices we have come

~up with, we have .run the devicé of this type through acceler-

ated aging aspects also, to determine the in-car-life 'of the
u car

foda

system, in car corrosion ability of the syster, and
‘dynamics of the system. . -
We have gone extensively through this testing, as we

do any cther product, or new ones.

- -

MR, EDVARDS: And the corplete system, which is
highly important, interaction of the individual cars.

. DR. EADDON: Let .me ask you sometﬁihg else. Are
‘ .

there problers in the area of kids and mechanics, and that scrt

of'thing, getting at this, taking them out to use for other
things, inadvertent release in the shop, that sort of thing?

MR. EDWARDS: I think sére of the initial designs

DR. HADDON: You do this presumably on all comporents
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we have looked at this aspect of it, relative to fool-proofing

knowing that a device is on this car like °

aspects from a kid

this and triggering it on purpose. - These would be some of the

things we would have to look at.

DR, HADDON:. Or taking it out to use to power a gun

or toy, or rocket.,’

MR. EDWARDS: Simiiarlf,‘as éhey yemove ornaments’
from cars.

MR. MC LEAN; I woqla‘think'the air storage system

itself poses no greatér hazard than presently and commonly

. B
-

available, as scuba diving tactics, same type of a precsure

™

vessel operating at very comparable storage pressures.' These

-

are commonly available.

DR. HADDON: If one were to go to .other sources of |

gases, such as explosive sources, would you feel the same way?

MR. MC LEAN: Very seribus consideration when speak-

-

.ing about such materials. We have not gotten deeply into this.

MR. HASS: I think the general philosophy of this .
the car as possible. Additionafly,‘with regard to vandalism,
the stored air cushion would be pléced in such an area of the
vehicle that you would have to deface the instrument panel in
order to damage the stored cushion. .

MR. FERGUSON: Doesn't that kind of cross you up with

* the retrofit?

MR. HASS: The retrofit would be more susceptible{

5

‘energy storage svstem is to make it as much an integral part of




‘partment. If you could get it in the glove compartment, that

system that there is energy. available to break through a

- sort of thing. .

. . " "v' ".
6 ; ' | SR o,
. . . LI
R . .

. . : N . . !".“
depending on whether it was an external or in the glove com-
would be the place for it.

MR. MC LEAN: I think probably it should be brought

out, Pete, that it appeéré that in the development of the .

vehicle trim surface, which you have not mentioned as yet. 1In

other words, if you have a vinyl sheet of trim material on the

instrument panel it appears there is adequate energy to brecak

through this material, and we think the configurations should

be possible so‘that the material itself, which is broken -

through, does not in any way- enter.into the bag deployment

system, and the fact that such a bag might be conccaled under

-—

the trim that is truly passive and attempts to make it more

free from contaninant, and accidental damage than if it wexe

laying visibly.

"DR. HADDON: less susceptible to pencils and that

- Without in any way tending to bring this to explora-

. tions that might go on, one would hope that consideration has
o ¢ . - . A : ) .-
been given to the possible role of the after market of suppliers

.and installers, and so forth in this whole picture.

Are there any other arcas we have not coverec?

MR, BROIMN: I might make one cowment -back on the

sUbject you raised in tarver-proofing. In the sensing device

§ Mmemmiai me et - A

P simcans A
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1tse1f, probably afflxed to rthe flre'wall.of the. vehlcle,..

would be such that at least as we see it through day, it wouhl

- - -

be extremely difficult to initiate the same forces. You almost

have to crash the car to get the force. You have to get that

kiﬁ& of a triggef. ) C . .. .‘ : Gy

Bt
.

" So to strike 1t wzth a hamme£ or somethxng of thls
type would not set it off. i. t:'

DR. HADDON: Even if you hit. the éas;ng of the
triggering device itself? |
. - ‘ . MR, BROWN: That is rlght.
| | " DR. HADDON: -Would you put the sens;ng device on the
]ﬁ passenger cowpartnent s;de, the rearward of tﬁe fire wall so
it w°uld not be obv10us to people who vere looklng'at 1t?

MR. BROWN: Yes. ‘ ' e

. .

DR, HADDON: I would like to mention one other point.
With respect to methods either for storing gas, or
mbre barticularly; with rQSpect.to explosives, we would be

- ‘concerned if noxious gases were generated which might,parti-~

- cularly in a moment of panic; be inhaled deeply b}htpe perscﬁgt,.

in the car. T

" . T T ‘. -7 et
For. example, as far as I know, most of the explosive

' produced, o, and NO, and things of that sort, we would nét

like to see these going.into pecple, although it is arguibic

-
N

as to how much effect there might be. But-I think the bardey

- of brccf would be cn the person furthering the systen sf thes

.
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sort to the approach it was aot toxic.

hnyth:‘.ng.. else?.

‘ MR. SELIN: You did 4 fine job for me. - .
o DR. HADDON: I sort of chaired this without intending

‘to. Woyld‘you like to ma}c.e any other'comment?‘
i , MR. SELIN: I don't, myfself-, wunless any}aody glsé here

- does. I fh,inkl the last comment I can make is .tha.t we thank you
| Ve’ry much, Dr. ‘Hadc'zori,-':‘and.everybody. e'll'sé who took their time,
toA‘cor’r;e 66\‘mv and dis‘cuss the current situation oz; a deyic‘e of

-

this type. - o i ' ‘ .
DR. HADDON: I would like to .cl‘ose, then, by saying

we are dead sericus about pushing the potential this seers tc

‘represcnt, and if there is.anything I an do ‘personzlly, or we

-

can do as a Bureau to further this, tos:the point where it

either succeeds or is demonstrated noi to have the potential

ve now sea, I hope that you or anyonc w=lse will be in touch

with us. ’ : o T

. . . )
- ) At the same time, we-think the. liaitiztive shoild be apcro-

«”

priately with the private sector, and we are in the rcle here

. by

. of perhaps kibitzers and to sore extemt ridwives rather thzn

thosz primarily responsible for concepiticn.

- . The meeting is.adjcurned. We will make this transcriy .

aéailable‘to others.

- (¥Whereupon, at *4:00 p.m., tike reeting in the above-

entitled nadttar was adjourned.)
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