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SEATBELT SAFETY: NHTSA OVERSIGHT

THURSDAY, JUNE 23, 1988

HousE oF REPRESENTATIVES,
GOVERNMENT ACTIVITIES AND
TRANSPORTATION SUBCOMMITTEE
OF THE COMMITTEE ON GOVERNMENT OPERATIONS,
Washington, DC.

The subcommittee met, pursuant to notice, at 10:05 a.m., in room
29203, Rayburn House Office Building, Hon. Cardiss Collins (chair-
woman of the subcommittee) presiding.

Present: Representatives Cardiss Collins, Gerald D. Kleczka, and
Howard C. Nielson.

Also present: John Galloway, staff director; Michael Skrak, pro-
fessional staff member; Cecelia Morton, clerk; and Ken Salaets, mi-
nority professional staff, Committee on Government Qperations.

OPENING STATEMENT OF CHAIRWOMAN COLLINS

Mrs. CoLuns. Good morning. This hearing of the Government
Activities and Transportation Subcommittee will come to order. Al-
though most consumers are not aware of it, all cars manufactured
since 1973 are equipped with anchor points to permit the installa-
tion of rear seat shoulder belts.

Also, unknown to most consumers, shoulder belts in combination
with lapbelts offer twice the protection of lapbelts alone. Annually
almost 2,000 rear seat automobile passengers are killed and 200,000
are injured in this country. Many of those deaths and injuries
could have been prevented through the use of rear seat lap and
shoulder belts.

Federal regulations on rear seat safety are ambiguous. They do
not require manufacturers to install shoulder belts. Simple lapbelts
in both new and old cars are sufficient. On the other hand, fittings
are required on all cars manufactured since 1973 to permit the in-
stallation of rear seat shoulder straps to supplement federally re-
guired lapbelts.

Those regulations do not, however, require manufacturers to pro-
vide nor install such shoulder straps. That, in turn, has rendered it
all but impossible for consumers in many cases to purchase and
have installed that life-saving feature. To further compound mat-
ters, the shoulder strap fittings are frequently placed behind the
car’s molding and trim which contributes to the high cost of install-
ing rear seat shoulder straps, assuming their availability. On the
brighter side, during the past year, most car companies have an-
nounced that they will voluntarily install rear seat shoulder belts
in new cars.
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Clearly, the superiority of shoulder straps over lap-only type
belts is no longer at issue. Qur hearing today has been called to
consider means to encourage the greater availability of rear seat
shoulder belts for cars already on the road. In particular, we will
consider: (1) The fatlure of car companies to educate consumers on
the need for rear seat shoulder belts; (2) the failure of ceriain car
companies, such as Volkswagen and Ford, to provide rear seat
shoulder straps for certain models; and (3) the refusal of new car
dealers throughout the country to install back seat shoulder belts
when available.

To help assess these issues we will receive testimony from the
Center for Automobile Safety, the Institute for Injury Reduction
and Mr. Harold Sakayan, an attorney familiar with the rear seat,
lapbelt injury cases.

Following that testimony, we will hear from the Motor Vehicle
Manufacturer Association and DOT's National Highway Traffic
Safety Administration.

Mr. Nielson.

Mr. NieLsoN, Thank you, Madam Chairwoeman. Good morning.
After reviewing the materials for this hearing, 1 am concerned that
we may unintentionally be sending out the wrong message regard-
ing seatbelt use. I have a little scar right here on my forehead
which I sustained during an accident when not wearing a seatbelt.
So I for one want to go on record in support of seatbelt usage. Back
seat lapbelts may not be ideal and may even present problems of
their own, as we will hear, but in the majority of cases, they're cer-
tainly better than nothing and are very effective in preventing a
passenger from being thrown from a car during a collision.

No one can question the potential severity of injuries a person
could sustain if thrown through a windshield. With that said, I wel-
come our witnesses and thank them for coming. I'm very interested
in hearing vour testimony.

Mrs. CoLrins. Thank you, Mr. Nielson. Our first panel this morn-
ing will be Mr. A. Benjamin Keiley, Mr. Larry Coben, and Mr.
Harold A. Sakayan, all from the Institute for Injury Reduction and
Mr. Robert Dewey who is from the Center for Automobile Safety.
Why don’t we begin with you, Mr. Kelley?

STATEMENT OF A. BENJAMIN KELLEY, PRESIDENT, INSTITUTE
FOR INJURY REDUCTION

Mr. KeLLEY. Thank you, Madame Chairwoman. I'm Albert Benja-
min Kelley, president of the Institute for Injury Reduction. As you
said, with me today is Larry Coben, our chairman, and Harold Sa-
kayan, a founding member of the Institute. Mr. Coben will make
an opening remark and then I will describe for you the test and
research results we wish to present today to the subcommittee.

STATEMENT OF LARRY COBEN, CHAIRMAN, INSTITUTE FOR
INJURY REDUCTION

Mr. CoBeN. Good morning, Madam Chairman, members. I am
Larry Coben. I'm a trial attorney from Phi]adelphia and the chair-
man of the Institute for Injury Reduction. I'm appearing here
today at your invitation to discuss the issue of rear seatbelt sys-
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tems in American automobiles, an issue which presently involves
needless exposure to harm for millions of American consumers.

The Institute for Injury Reduction was organized to carry out re-
search, investigation and public education involving the product
design, performance and use which contributes needlessly to deaths
and injuries. Product related injuries including those sustained in
highway crashes are a wide, leading cause of death and serious
injury. Unfortunately though, most consumers and most folks that
ride in cars are unaware of those risks.

1t is the job of the Government regulatory agencies such as the
Neational Highway Traffic Safety Administration which you are
oversighting today, to promulgate and enforce vehicle performance
regulations which will assist in developing minimum basic per-
formance standards to assure a minimum level of safety in all
motor vehicles.

The institute is committed to reducing the mayhem on the high-
ways that may be indirectly caused by product design. It 18 our
thought that better product design can reduce injury and lessen
:;ihe need for the costs imposed upon society by these injuries and

eaths.

In a moment, Mr. Kelley will describe to you our work involving
rear seat laponly performance as compared to shoulder harness
performance in the rear seat of automobiles. Also today we will
present to you the testimony of Mr. Sakayan dealing with some
very real incidents to demonstrate the effectiveness or lack of effec-
tiveness of the safety systems provided in automobiles in America.

The immediate need to take steps to rectify a very serious safety
design flaw in vehicles manufactured and sold in this country was
highlighted by the report of the NTSB in 1986 which accounted for
a number of lapbelt-only serious injuries and deaths in cars being
used in this country.

A review of the history of automobile safety technology and regu-
lation clearly shows that Americans are exposed to an unnecessary
risk which we all take when we buckle up for safety with only lap-
belts.

While it is true, as Mr. Nielson mentioned, that wearing a lap-
belt is better than none at all in most occasions, and it is clearly a
correct statement in the front seats of automobiles to prevent run-
ning into the windshield in a crash, the dynamics of what occurs in
the rear seat of automobiles is different and the injuries that we're
seeing are not a result of being ejected and not a result of striking
a windshield, but are a result of people in those cars wearing lap-
belts and being injured by the lapbelt system that they're wearing.

From the outset of its regulatory activity in the late sixties,
NHTSA intended that its standards would require lap/shoulder
belt protection for rear seat outboard occupants as well as front
seat outboard occupants. This initial thought had its foundation in
research that goes back to at least 1964. In some attachments that
I've included with the statement today, there is a report from Dr.
Horace Campbell who was associated with the Cornell Institute in
which he pleaded in 1964 that manufacturers include lap and
shoulder harness belt systems in all automobiles, in the front as
well as the back of those vehicles.
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Not surprisingly, the manufacturers have known about the value
of those systems at least since the midgixties. Also attached to the
material are some internal documents from some Ford engineers
responegible for studying injury in crashes and their conclusion, ob-
vious as it is to us sitting here today, is that wearing a lap and
shoulder harness system provides superior protection to lap only,
and it was recommended by the Ford engineers that lap and shoul-
der harness systems be included in all outboard positions.

In the late sixties in Europe, Governments passed regulations re-
quiring that manufacturers install lap and shoulder harness sys-
tems in the rear as well as the front seats of automobiles. Attached
to the material are regulations from the Swedish Government from
1968 dealing with that very issue. Also attached and interestingly,
are the design standards of the Ford Motor Co. which manufac-
tured and sold automobiles in Europe with lap and shouider har-
ness systems because the Government required those systems.

For those reasons, the institute recommends the following: That
initially and immediately, a statement be made to the public deal-
ing with the danger imposed upon the users of lap-only systems in
the rear of automobiles. Second, that automobile manufacturers
specifically send to their consumers warnings dealing with the risk
of harm resulting from wearing lap-only systems in the rear of
automobiles. Third, that manufacturers immediately notify all con-
sumers directly that retrofit kits will be made available, and are
available, and will be installed in vehicles at no cost to the con-
sumer.

Fourth, that NHTSA immediately issue a regulation requiring
retrofit kits be made readily available, and I emphasize “readily
available.” Fifth, that a three-point rear seatbelt system regulation
be immediately imposed upon manufacturers for the rear seats of
automobiles. While automobile manufacturers have said they will
voluntarily install these systems, they are slow to do so. As of this
year, perhaps four or five model cars out of perhaps 200 sold in the
United States have rear lap and shoulder systems.

We implore the committee to make these recommendations to
NHTSA to in turn make these recommendations and these regula-
tions to the industry immediately.

Mr. CopeN. Thank you.

Mr. KLeczka [presiding]. Thank you, Mr. Coben, for your testi-
mony.

[The prepared statement of Mr. Coben follows:]




TESTIMOKY OF LARRY E. COBEN
CHAIRMAN, INSTITUTE FOR INJURY REDUCTION
. BEFORE A HEARTNG OF THE
GOVERNMENT ACTIVITIES AND TRANSPORTATION SUBCOMMITTEE,
HOUSE GOVERNMENT OPERATIONS COMMITTEE
INTO
'SEAT BELT SAFETY: KHTSA OVERS]IGHT'
JUNE 23, 1988

Madam Chairwoman, Members:

1 am Larry E. Coben, & teial zttorney from Philadelphia, Peansylvania, and the
chairman of the Imstitute for Injury Reduction. 1 sm oppearing todey at your
invitation to discuss the issue cf rear-sest belt systems in Americen sutomobiles

-+ an 1ssue which presently invelves needless exposure o harm for millions of
Amaricans.

The Institute for Injury Reduction was formed early this year to carry out
research, investigation and public educaticn involving product design,
performance and use which may contribute needlessly to deaths and injuries.

Product-re)ated injuries, including those sustainmed in highway crashes, are 2
leading cause of death in the United States ~- 8 fact which 4s not widely
understond by the public. It is the jab of government regulatory agencies, such
as the Naticnal Highwey Traffic Safety Administration, which you are oversighting
todsy, to promulgate and enforce vehicle perfarmance standards which will, ot
Teast, provida minimum basic protection for vehicle users, and thereby effectively
reduce the high number of injurfes and deaths on our highweys.

TIR seeks to build an improved base of knowledge and public awareness of product
fatlures and needed impravements in support of this gafety mission. Our founders
are trial attorneys who through their practices have learned the extent to which
defectiva products, inadequate user instructions and lack of warnings hurt and
ki11 people. They are committed to seeing the mayhem redyced. The intagrity of
our common law products 1iability system Mmust be preserved, because ft
constitutas one of the few vemaining individual liberties in this complex
society, and allows for the fair compensation of persons injured by product
design. Dur common law system and the federal regulation of product safety have
complementad sach other whan each has functioned as intended. However, we 2t the
Institute realize that s more aggressive approach to safety can raduce this
national epidemic. 1In reality, therefore, the ITR was crentad with the thought
that better product design ¢an reduce injury and lessen the need for product
1{ability cliaims. IIR membership {is open to evaryond -- attorneys, enginesrs,
studants, and the general public -- who supports our publfc-health objecttve,
Our tnformation and research results are available to any organization or parson
who requests them. (Attachment "A' to my testimony is a detadled description of
1IR's structura and mission.)

In a moment Mr. Kelley will describe in detail our work involving rear-seat,
\ap-nnly belt performence == work that raflscts our concern st the extent to
which these belt systems, unlike properly designed Jap-shoulder belt systems,
present 2 potential for serious or fatal injury tc their wearers in crashes.
S{nce the vast majority of American cars on the roads and in the dealer showrooms
today do not have resar-sest lap shoulder telts, that potential already has become
a grim raslity for many rear-seat occupants -- including children wearing




lap.only britt., Several tragic exampies of injury and death to our children will
be dercribed by Mr, Sakayan this morning,

Thr 1initial resmarch project undertazken by the Institute was borne out of
frustration emanatina from the failure of the American Automobile [ndustry to
votuntartly design and sell their products with necessary rear seat 3 Point seat
belt systems, This frustration has been compounded by the Katienal Highway
Traffic Safety Administration's refusal to promulgate requiations making 3 Point
seat belt systems mandatory in the rear seats of moter vehicles seld in the
United States. The immediate need to take steps to rectify a very serious safety
design flaw was highlighted by the July 2B, 1986 report of the National
Transportation Safety Board, in which it reviewed the dilemma motorists face
today because all American-made vehicles include lap belts without shoulder
harnesses in the rear seats.

A review of the histary of automobile safety belt technology and regulation makes
clear a number of basic points that bear directly on the concern of this hearing,
and which are covered in detail in Attachment "R*-

~- Automctive engineers ard physicians have iong recoonized the hazards
associated with lap-belt-only systems and the superior protection afforded by
Tap-shoulder belt systems. As early as the mid-196D's the CAr companies were
beira put on notice of the need far lap-shoulder belt systems in all outboard
seating positions, both front and rear.

=- Frem the outset of its regulatory activity in the late 1960's, NHTSA intended
that its standards would require lap-shoulder belt praotection for rear-seat
outboard occupants, as well as front-seat outboard gccupants.

In July, 1969, a position paper prepared by the agency stressed that even if air
bags were introduced to protect front-seat occupants, "both lap and shoulder
belts will be required in rear seat positions far the foreseeable future,”
Proposed rulemaking of the period reflected the same intention. Yet, because of
manufacturer resistance, agency indifference, or a combination of the two, the
final rule was never put inte place. The resistance offered by the industry is
difficult to understand in light of certain internal dncuments which prove that
the manufacturers were well aware of the need for 3 Point beit systems,  As
Attachment "C" reveals, as early as 1967, Ford Motor Companv's top engineers
recommended properiy desianed 3 Point seat belt svstems to repiace lap belts,

In 1968, the National Swedish Road Safety Board anncunced safety belit requlations
which required the installation of 3 Point belts in all positions except the
middle seat position, [An example of the Ford Maotor Lompany's compliance with
this regulation, along with the regulatinn itself is appended as Attachment "o".d

American manefacturers have told NHTSA that in the future they will voluntarily
provide standard-equipment rear lap-shoulder belts in an increasing share of
their new-car production, and some already have bequn to do so in a few cars,
Yet the agency, despite decades of research showing the hazards of tap-only belt
systems and despite the demonstrated abilitv of the companies to install them,
s$till has not proceeded to set a Federal Motor Yehicle Safety Standard requiring
rear-seat lap-shoulder belt systems. Its only mave in that direction has been
noncommittal “advance notice of proposed rulemaking” fssued more than 2 year ago.
(Attachment "E")

N

e
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Untfl NHTSA puts a standard in place, of course, Americans will have to rely
solely on the good faith of the car companies for adequate rear-seat restraint
pratection in crashes. If the companies decide to discontinue pians for putting
rear-seat lap-shoulder belts in new cars temorrow morning, thev will be entirely
free to do 50 «- just as General Motors and Ford discontinued their promised air

baa programs in the 1970's because RHTSA had not put a "passive restraint”
standard in place.

Thus the industry, mot the regulatory agency, has effectively taken control of
providing or denying adequate crash protection to rear-seat orcupants. This
defies the intent of the National Traffic and Motor Vehicle Safety Act of 1966
since in effect 1t turns the regulatory reins over to the manufacturer,

The only recourse availabie to people injured in crashes due to hazardous
rear-seat lap-only belts is common-law action against the develict manufacture.
But, here ton, the manufacturers have made legal manuevers to thwart these claims
an the basis that their only obligation is to meet the minimum standard set by
NWTSA -— in this instance, the rear-seat lap-belt-only Standard. This ignores
the Act's crystal-clear injunction that compliance with a minimum standard does
not protect a manufacturer from common-Taw actinn when the manufacturer could
have prevented or Yessened the severitv of a crash injury by providing a better
alternative safety system. 1In fact, a central purpose of the Act and the
standards is to encourage manufacturers to exceed the minimums with improved
technoiogies whenever possible. (See Attachment “F" for a full discussion of
this issue,)

There is no excuse for NHTSA's continued failure to set a Federal Motor Yehicle
Safety Standard requiring that at a minimum, rear-seat outboard occupants of
future new cars be given lap-shoulder belt systems to protect them in crashes.
Anything less makes a mockery of the Act's intentions and MHTSA's mission.

The NHTSA should issue regulations regarding the manufacture and sale of retrofit
3 Point rear seat belt systems, and the installatien of factery-built, 3 Point
belt systems in all new vehicles.

-3-
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QUESTIONS AND ANSWERS ABOUT
THE INSTITUTE FOR INJURY REDUCTION

The Institute for Injury Reduction was established
in March, 1988 to carry out and support research and
educational programs dealing with product-related injuries.

Its underlying premise is that if Americans are better
infermed about the nature of deaths and injuries involving
product hazards, they will be better able to make judgments
and decisions that lead to reducing or eliminating those
hazards.

The following “questions and answers" about IIR are
to assist prespective members and supporters in understanding
the organization's purposes, programs and structure.

" " -

Why Ts IIR Reeded?

Accidents involving products account for the vast
majority of deaths and seriously disabling injuries to
Americans frem birth to retirement age. The design,
manufacture and use of preducts play a pervasive role in
generating severe and fatal damage to human health - a role
larger than illnesses for most age groups.

Yet the public is largely uneducated about that role,
and unaware that product-relaced trauma would be much less
frequent and much less severc if product design and
manufacturing defects were reduced and adequate instructions
and warnings were provided to proeduct users.

IIR's mission is to design and carry cut programs of
informaticon, educaticn, research and notification that will
improve scciety’'s knowledge of product-injury interactions
and countermeasures. Its goal is to help reduce product-
related trauma in America; its premise is that better, mere
widely available information about such injuries and their
causes will contribute te achieving that goal.

Aren't Other Croups Doing This Already?

Neo. A number cf organizations in government and the
private sector are involved in aspects of injury reduction, .
but none works to carry out or support programs of education
and research specifically involving product-related injuries,
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QUESTIONS AND ANSWERS AROUT
THE INSTITUTE FOR INJURY REDUCTION

The Institute for Injury Reduction was established
in March. 1988 to carry out and support research and
educational programs dealing with product-related injuries.

Its underlying premise is that if Americans are better
informed about the nature of deaths and injuries involving
product hazards, they will be better able to make judgments
and decisions that lead to reducing ar eliminating those
hazards.

The following “questions and answers" about IIR are
to assist prospective members and supporters in understanding
the organization's purposes, programs and structure.

- * A

Why Is IIR Needed?

Accidents involving products account for the vast
majority of deaths and serjously disabling injuries to
Americans from birth to retirement age. The design,
manufacture and use of nroducts play a pervasive role in
generating severe and fatal damage to human health - a role
larger than illnesses for most age groups.

Yet the public is largely uneducated about that reole,
and unaware that product-related trauma would be much less
frequent and much less severe if product design and
manufacturing defects were reduced and adequate instructions
and warnings were provided to product users.

IIR's mission is to design and carry out programs of =
information, education, research and notification that will
improve society's knowledge of product-injury interactions
and countermeasures. Its goal is te help reduce product-—
related trauma in America; its premise is that better, more
widely available information about such injuries and their
causes will contribute to achieving that goa).

Aren’'t Other Groups Doing This Alremady?

No. A number of organizations in gevernment and the
private sector are involved in aspects of injury reduction, *
but none works to carry out or support programs cof education
and research specifically involving product~related injuries.
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IIR will make the results of its programs available to
all agencies snd groubs whose activities involve injury
causation and control, and 1is prepared to collaborate with
such crganizations on specific projects where appropriate.

who Started TIR?

IIR has been formed by a group of lecading plaintiff’s
attorneys -experienced in jitigation inveolving injuries
stemming from the design. manufacture and use of products.

Their concern is that net encugh has been done to inform
the public, gevernment policymakers, manufacturers, and the
research community as to the nature, Causes. extent and
severity of deaths and injuries involving eor generated by
products of alil winds, or to promote research in those areas.

Their commitment is to encourage attorneys. research :
scientists. engineers, health professicnals, and injured ' i
people themselves Lo beccme active in contributing both .
information and support toward that end. ’

Is Membership Confined to Attorneys?

Not at all. Membership is open to all individuals and
organizations committed to IIR's goals., whether
professionals, laypeople or students.

How May I Join?
Applications for membership are approved by the Board of
Directors. Anyone may apply simply by writing te: IIR, P.D.

Poex )75, Dunkirk, Haryland., 20754. A brief letter or
postcard or the cempleted form below is all that is needed.

How Much Does_MWembership Cost?

Annual dues vary by class of membership, as fellows:
-=Founding Member, $5.000.

--Organizational Hember, 55,000

--Sustaining Member, $1,000

--Regular Member, $100

-~-pssociate (Students and Retired) Member. 525
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%11l members receive ITR's quarterly newsletter
gummarizing i1ts activities and research results. In addition.
Founding, Sustaining and Organizatieonal members receive
coples of all reports, studies and films published
by IIR without separate charge.

How Is IIR Run?

IIR"s policymaking body is its Board of Directers. Board
pembers are elected annually by members with voting rights,
which include all Founding. Sustaining and Fegular members.
on an annual bhasis. Current board chairman 1s Larry E.

Coben. Other members include Wayne Fisher, Bertram M.
Goldstein, John R. Overchuck and David L. Perry.

The day-to-day management of IIR is carried out under the
direction of its president, A. Benjamin Kelley, a leadinc
autherity on motor vehicle-related injury causation and
prevention. My. Kelley, formerly senicr vice president of the
Insurance Institute for Highway Safety and an official of the
U.S. Department of Transportation, has been active in the
injury control field for mere than two decades.

Describe IIR's Program.

In general, IIR's concern extends to products in
the automotive, aviation, medical, occupational. farm, home
and all other categcries in which preoduct-injury
relationships are found. Its developing emphasis in each of
these is in the follewing areas of work:

-—Collecting., analyzing and distributing data concerning
the nature, severity, and frequency of product-related

injuries, and relating them tc design, manufacrture and use
causation.

Sources for such information will include research
puklished by government, private-sector and academic groups;
completed product—injury litigation; regulatory and
legislative proceedings concerned with product injury issues,
and special research and fact-finding projects undertaken or
spensored by IIR,

--Providing notice to manufacturers, the medical
community, government regulatory agencies and the general
public of product hazard and injury-causation information.
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--Conducting or sponsoring special research, testing,
demonstration and analytical projects Lo €xaminv spucifie

types and patterns of injury generated by the design,
manufacture and use cof preducts.

-~Supperting outside research 1o increase knowledge of
product hazard-injury relationships.

Who Betermines The Direction Of TIR Research?

A Technical Advisory Committee, appeinted by the
Board of Directors, evaluates and approves proposals for IIR
research, testing and data apalysis. Members must be
accrecdited experts in scientific or engineering fields
related to injury causation and control.

How Can 1 Advance ITIR's Work?

By applying feor membership or contribing now!

If you are able, apply to become a Founding.
Organizational or Sustaining member. Your dues will go far
toward heiping IIR to bring about important improvements in
the public's awareness of product-related injuries, as well
as in the breadth and guality of research, analysis and

notification concerned with product hazards that result in
inijuries.

Or, you may wish to make a substantial one-time
contribution toward IIR's start-up effcrt while jeining at a
lower dues level.

Whether you are interested in Founding, Corganizational,
Sustaining, Regular or Associate membership, with or without
a separate contribution, it takes only a maoment to apply
using the attached form or a letter or card to: IIR, P.C. Box
3175, Dunkirk, Hd. You'll receive a prompt response and be
billed for your first-year dues at that time.

(The Institute for Injury Reduction is a non-profit
organization incorporated in the State of Maryland to meet the
objectives described above. IIR is in the process of applying
for an advance determinaticn of its compliance with

provisions of the Internal Revenue code and regulations that
permit “charitable” tax deductiens for membership dues and
contributions to the orgamization. That determinatioen, if
favorable, will apply to all membership dues and

contributions received from the time of the organization's
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incorporation. However, until it is received, prospective
members and contributers arc cautioned that no guarantee mey
be made as to the deductibility of dues and contributions
received at this time.)

TO: Institute for Injury Reduction
Post Cffice Box 175
Dunkirk, HMaryland 20754

1. This is my/our application to become a {Founding)
{Organizational) |(Sustaining) {Regular) (Associate) member
of the Institute for Injury Reduction. Please notify me of
appreval of this application and bill me for my first-year
dues .

2. I wish to make a contribution to IIR's start-up effort in

the amount of § . It is
enclosed.) {Bill me, please.)

Hame

Address

Phone

Date:

{signature)
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Av b s imenl b Lxcerpred From: National Transportation Salety Bearc, "Performance

3

lap-belln vn ¥6 Frontal Crashes', July 24, 1986,
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SELECTED CASES FROM MEDICAL LITERATURE
ON LAF BELT INDUCED INJURIES

Alken, DM, {(1963). Lap belt-induced JeJunal perforation of the arsall
jntestine. Undetected for € days after crash. Injury probably csused by
audden compreaslon between belt bugkle and spinal column. Only external
indication of belt injury wes welt across lower abdomen, below umbllicus.
Probable correct belt use, no submarining.

Batlwinkel, K.D. (1968). Reports 2 cases. Case 1: A 6l-year waman in rear
with lap beit, frontal impact, followed by right Tateral. Belt brulsing
across abdomen seen initially, sccompanied by complaints of abdominal pain,
but condition seemed stable until next morning, when severes pain developed
and waman went Into shock. At laparctomy, a tear in the mesentery of the
small bowel was found, with about 12" of gangrenous bowel. Oeneralized
peritonitis was present and the woman died on the operating table. (Case 2:
A i9-year man in "high speed" frontal hit, wearing lap belt in right front
geat. Driver ejected, fractured nose. lap belt wearer had extensive
multiple laceration of scalp, upper/lower 11ps, requliring euergency
surgency. 20" x 20" area of abrasion end ecchymosls correaponding to seat . .
pelt dimensions ecross lower abdomen, right across left and right iliac : T
_rests {indicates correct belt placement). Practure of third lumbar :
vertebra. Abdominal distentien, no blood at U—quadrant tap. At

laparatamy, however, 750 cc of old blood found, along with perforation of

ileun, large tear in mesentery of small bowel, which extended down to

inferior mesenteric vein. Alsc, lncomplete tear of ileocolic artery. A

15-cm length of slgmoid colon was "completely stripped of 1t3 external coat

of sergsa, muscularis propria, submucesa, and muscularis mucosae "

Blumerberg, F.¥. (1967). Reports 20 cases of "intra-sbdominel visceral and
mesenteric trauma due to the seat belt syndrume" in the literature at that
time. Reports B new case: 25-year lap belted man involved 1n an
approximate 35 mph lateral skid into pole, Heceived facial lacerations,
sentusions of the lower abdominal wall at the 1liac crests (imdicates
proper belt placewent). Diacharged from mospital. 3 days later, abdouinal
distention mnd cramping eppeared. Internal inspection fourd a linear tear
of the mesosigmeid “extending to 1ts root, and avulsicn of the mesentery of
a b-inch segment of redundant sigmoid." Also, & 2-cm performation on the
mesenterlc aspect of sigmoid. Required 6 weeks in hospital.

Cocke, W.M., J. and Meyer, K.K. {1963). Reports case involving frontal
crosh into side of enother vehlele at estimated 35 mpi. Unbelted driver
8eld to have received no injury. A 62-year waman at right front, lap
belted (overweight), showed a reddened band on the upper abdamen but no
other symptors noted. 5 hours later, went into shock. The splesn Was
nseverely ruptured," required removel. Also fractured ribs.

Dojee, H. and MacPonald, A.C. (1982). Discusses 27-year woman adoltted to
hospital with 'noticeable seal belt ebrasion ACross the abdamen.”
Cwmplained of "sever: abdominal pain,” wes pale, with heart rate 120, blood
pressure of T0/U0 mn ig. Abdauinal distention with tenseneds and rebound
tenderness. N¢ bowel sounds. At leparatomy, the peritonesl cavity found
wrilled with food fragvents and blocd.” Transection of stamach, avulsion
af the left colonic mesentery and seversl smpall bowel serosal lacerations
with nrees of contusion of the peritoneun and mesentery. She had lost
considerable blood.
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[oersch, K.B. and Dozier, W.E. (1968), Reporta 3 cases of liap belt-indused
injury, a1l in "head-on™ colilslons, Case 1: US5-year man., Practured
ankle, multiple Facial and head injuries, Iower abdominal contusiona,
abrasions, and ecchymoses. Audible peristalsis, no rebounc tendermeas of
abdomen. Abdominsl bleeding noted after catheter had been in place for B
hours. Laparotomy undertaken 12 hours after saccident. Pound "large
measniteric laceration beneath a 15%-inch segoent of infarcted ileurz." Cape
2: 20-year man sustainzd compression fracture of dth lumber vertebra,
multiple facisl fractures and laceraticns. Abdominal tap was negative, no
baowel sourxds. Laparatany undertaken 10 days after accident. Found 2
perforations of cecum with surrounding abscesses. Meaenteric tears and
hepoperitoneus. Victim requlred & "very prolonged convalencence " Cane 3:
23-year woman sustained laciel fractures and lacerations, fractured right
ankle end fracture of the fifth lumbar vertebra. Multiple abdominal
contuslons and abrasions, "severe 'seat belt slgn.'" HNo abdominal spasm or
rebound terdermess. FPeristalsia, Hmnger. Left femoral pulse moderntely
diminished, Abdauinal taps negative twice. Began deterlorating on day 2.
At surgery, found "both rectus muscles, including their aheaths, as well s
their adjacent obligue musculature, were completely transected.”

Peritoneum torm, one continucus abscess cavity [ron perltoneal space into
the muscles and subcutanecus tissues on each side lower abdomen. Small
bowel almost completely transected. Two large meaenteric lacerations ang
traumatic thrombosis of left 1liac artery with dissectlon of intima.
Patient died one week later of "overwhelming aepsls.”

DuBois, E.F. (1952). Reports 23 cases of intra-abdominal injuries
sustalned by lap belted aircralt occupants, along with 32 cases of
contusions along the belt llne,

Fiah, ;. and Wright, R.¥. (1965}. Presenta U cases of lap belt-induced
injurles [rom 8ir crash, Gase 1: Arrived hospital in shock. Bruises
across lower abdamen and pelvis. Abdanen tense, tender. Faracentesis in 3
quarters was negative. found 2-foot segment of 1leum avulsed from its
mesentery; small. seromuscular tear midportion of the Intestine. Avulsed
end of meaenteric artery actively blesding. Hemataua in leflt transverne
mesocolen; spleed had capsular tear near Anferlor pole. Case 2: Shortly
alfter crash, noted pain in right {lank and lower abdamen, Examination
found lower abdoninal wall and right flank contusions corresporxding to
areas of pain. Paracentesis in U quadrants all negatlve. In hospltal,
conplained of abdaminal discomfort, ate little, had low grade [ever to the
13th post-injury dsy. Exploratory operstion found proximal 1leun partially
transected, adjacent bowel markedly contused; the injured bowel was
adherent to the left side, Case 3: "This man "extracted himselfl without
difficulty from the wreckage.! Gnly complaint at hospital was lower
abdominal and flank pain corresponding to contusions from belt. Able to
eat, had pormal bowel movement following day. During next 3 days,
developed abdamina} diatention and nausea. Abdaminal J-raya showed dilated
loops of small intestine. Abdominal exploraticon on 9th post-injury day
found lacerated proximal ileum adjacent to urinary bladder, with
considerably svrrownding inflasmmatory reaction. Also, large tear in
mesenwery. Case U: Arrived hospital in shock, died within 1 hours.

Autopsy showed "wide band of contusicns acrose the lower abdouinal waell
corresponding to the seat belt. Peritoneal cavity and retroperitoneal space
filled with blood. large segment of small intestine and ssgoent of algmoid
colon avulaed from mesentery. Hemorrhage secondary to laceration of
mesentery determined to be cause of death.”

s

Rt
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Fletcher, B.D. and Brogdon, B.G. (1967). 21-year driver of "small, forelgn
sports car” atruck rear ol pemiiraller "at a high rate of speed.” She
“flexed acutely over the seat belt and atruck her [ace against the
dashboard.” Multiple hematomas of lower 1limbs, laceratlon and fracture of
nose . "HNo abdominal contusions, hematomas, or abrasiona were noted "
Transverse fracture of third lumbar vertebrs; nisc small compreasion
frecture of anterosuperlor margin of vertebra body."

Gerritsen, R. et al (1666). Reports 2 casea, both nohese” women in
head—on” collislons, sald to be wearing lap belt "lposely." Case 1:
Passenger in lelt rear. AL surgery, revealed laceration of jejunum,
multiple lacerationa ol mesentery, traumatic amputation of lower half of
aentum. Case 2: Passenger in right rear. At surgery, found to have 3,000
cc of blood in abdominal cavity with lacerations of mesenteric sttachment
of mmall bowel, laceration of ileum and cecum, divlaion of 1leocecal
artery, and tear in serosa of aigmoid colon.

Howlend, W.J. et &l (1965). 19-yesr male driver {5'g", 150 1b.} in
estimated "BU mpn, head-on” collisicn with steel pole, Said tc be wearling
belt "loosened." Remained consclous. [ow back, neck, left hand paln.
Facial laceratlons. MNumerous upper chest contusions, neck contualons and
abrasions. large hematoma In muscles both pldes of midlumbar. Transverse
fracture of third lumbar vertebra. Attributed injurles to "meat belt's
mcting as fulcrum, over which vertebral body was split transveraely into
two parts; the mechanism was aimilar to breaking a stick over one's

wnee "

Hurwitt, E.S. and Silver, C.E. (1965). Young woman, right front passenger,
Trvolved in ran-olf-road crash 1ato abutment at high speed. Recelved
facial injuries, fractured vertebrae, subluxation of fourth lumbar over
fifth lumbsr vertebra. White strlae over both 111m¢ crests "which
conformed to the regicn of distribution of the seet belt over this area at
the time of injury.” 16 months after crash, a large hernia, containlng
colon, small bowel, and atomach, developed in the left upper quadrani of
sbdamen. {(Cf. Came 1 in LeMire et al.)

Kulowskl, J. and Rost, W.B. {1956). Said to be Iirst report of a case in
Which crasn injury was attributed to a lap belt. Belt-lnduced trauma to
segment of 1leum; later, fibrous adhesion of the terminal 1leum to the
right iliac crest developed, causing cbstruction of the dlstal part of the
small bowel.

nlap seat belt useful but cen ure children,® AMA 245:2281 (19B1).
Reports Tindings by orthopedlc aurgeon 1n T cases of serious 1ap
pelt-induced injurles among children § to 15 in (ntario auto crashes
1977-79 (after (ntaric's mandatory belt use law in effect). All riding in
rear seat, in frontal colllslons. Three sustained torn poaterior
iigaments, lumbar spine dimlocationa; two of these pemain paraplegic. Four
sustained "Chisnce" fractures of lumbar splne; two of these were immobllized
for 6 ponths in body casts and braces. One had "extensive intra-abdouminal
injury requiting leperotony " A1 had seat belt bruises on thelr abdomen,
facial contusions, the latter resulting from head strikes during
hyperflexion over belt.
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LeMire, J.R. et al (1967;. Reporta 2 cases, Case 1: 26-year woman at
TIERt frunt In rear end lmpact. Lap belt said tc be "loose" and “high."”
Cnly sign of intra-sbdominal injury wes “ecchymosls amd contusion of 1ower
part of abdaminal wall correspondlng to site of seat belt." Five manths
post-crash, victim re-entered hoapltal. Exam found large hernis in tight
side of abdapinal well, containing colen and small intestine. (Cf. case
deseribed in Hurwltt and Silver.) Case 2: 24-year man in "head-on" craanh.
lap belt "broke." On admission, general condition Beemed good, but
complained of pain, tenderneas in lower abdomen, Obmerved for T hours,
released, Ten hours later, returned to hospital with greatly increased
sbdoninal pain, vamiting. Blood pressure was low, pulse elevated, weak.
Apdonen rigld, with rebownd tendermess. Ho bowel sourds. AL surgery, Y—em
perforation fourd in proximal end of Je)umum.

Ritchle, W.P. et a1 (1970). Reports four cases. Gase 1: 35-year male '
driver Lhvolved in "head—on"® collision "while pasaing at 50 mph." Car '
deatroyed. Lap belt was in "proper positiom,™ but says that Thuckle wax
arranged to ride across the lower part of the abdomen between the 1llac
crests.” lacerations to chin and Jnees. 12 hours after admisalon,
abdominel distention, vemiting. 36 hours later, tranaferred in "mederate
distress.” Blood pressure 116/70, pulse 10%, Abdowen “alightly distended,
tense, diffusely tender." Repound temderness, most severe over right lower
quadrant. HNo bowel sounds. No evidence of fractured lumbar vertebrae. At
surgery, 1000 ce bloody fluld in peritoneal cavity. Terminal porticn of
1leun transected in 2 adjacent areas. Subjacent mesentery also
interrupted, intervening tiasue "clearly non-viable." 2 weeks 1n hospital.
Case 2: Womah at right front in same crash, Severe back pain at edmission,
Fracture of 2d lumbar vertebra. 7 hours later, still severe pain, plus
abdaminal pain. Blood preasure 130/80, pulse 110, low fever. Transverse
contusion over the lower part of abdominal wall corresponded to aite of
seat belt., Below contusion was palpable defect in tissues of anterior
abdominal wall. Abdomen rigid, tender, with rebound tenderneas over lower - _ U
quadrants. No bowel sounds. At laparotomy, found eircunferential aerosal . "
tear at midjejumal level, l-cm punctate laceration of antemesenteric border ‘ L
of proximal protion of lleun, longltudinal serosal tear of hepatic flexure :
of colon. 2 months in hoapital, Case 3: ll-year girl in samse crash

(seated rear). "Pale and agitated” at aomission. HElood pressure 100/60,

pulse 130 and "thready." Abdomen tense, moderately diptended, extensive

ecchymosis over lower quadrants. Diffuse rebound tendernest. No vowel

sounds. Transverse fracture of body of 3¢ lumbar vertebra. At laparoctomy,

showed "circumferentisl transection of proximal proticn of 1leun, Serosal

tear along antemesenteric border of ileum, juat proximal to area of

transection, rent in mesentery of ascending colon. 2 months hospital.

Case U; T-year gir) in same crash (rear seat). No signs of acute distrees

2t admission. Blood pressure 104/60, pulse 100. Abdamen “soft and flat

but not tender." Bowel sounds present. Temder contimlona over anterior

superior iliac spines bilaterally, no contusions on abdaminal wall. Soft

tiasue swelling, tenderness, over lumbar apine were prominent. Practure of

3d lumbar vertetra. Fracture of right trenaverse process. 5 weeks

hoeplital .
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Snyder, R.C. et al (1967). Reports 2 cases with correct lap belt use.

se | Fht Tront female pesaenger 1n VW atruck by oncoming car.
Vearing a "snug" lep belt. Concussion, nose fracture, lacerations toc cheek
and left elbow. MNaperous contusions and faintly visible marks from belt on
lawer abdomen mnd enterior superior 1liac spines. 12 hours later, surgery
found tear of jejunun about & inches below ligawent of Treltz, which nearly
severed the bowel. Case 2: 6l-year woman in right front, "wearing & snug
lap belt,” in frontal crash st "about 30 mph.S Campression fracture to body
of Tirst lumbar vertebra. Cltes to "personal comounicstion™ with Nahun and
Siegel, indicating in “their iumpubllahed study of over 150 accldents in the
L.A. ares,” more than 30 cases of peat belt injuries.

Tolins, S.H. (1964). Reports on men in right front wearing lap belt when
Car hit tree. Driver and three rear seat passengers unrestrained. They
were all uninjured. Lap belted passenger suffered mevere mldabdominal wall
contusior and perforation of upper jejunum. Admitted to hospital 2B hours
post-1njury, not operated on wntll 4th poat-injury day.

Walpole, Bryan {1984). AUS5-year woman admitted tc hoapltal after crash.
TExternal Signs 0! seat belt contusion" on abdomen. Swelling, generalized
tenderness, marked guarding and rebound tenderness. Bowel aounds audible.
"Ixtremely pale, very confused and gasping for air but responding to
commands. Pulse 140, blood pressure 90/50, reapiration 45/minute
(shallow)." X-ray found left ruptured diaphragm, protruslon of abdominal
contents into left chest. At emergency laparotomy, ruptured spleen
removed, left 12th rib excised; diaphragmatic deficit repaired; several
segments torn small bowel erd mesentery removed ; end-to-end anastomosls and
relieving colostomy performed.

Willlams, James S. and Kirkpatrick, Johm R. (1971). Discusses findings
Trag B0 crash victims wearing lap beita. Intra-abdominal injurles in U2;
39 sustained intestinal or mesenteric injurles, or both. 51 had lumbar
spine injuries: 32 fractures, 7 subluxations, ? ruptured disks, 2 complete
anterior dislocatolns. (6 spinal injuries were unknown). 7 patients had
intra-abdominal injuries as well. 35 additional Injurles due to belt: 22
to abdominal orgens or other soft tissue, 4 fractured pelvis, § fractures
of extrenities or facial bones.

Williams, James S. et a1 (1966). Feports 4 cases, all involving correctly .
placed 1Ap belts. Case 1! TZ-year man in "severe” impact. Sustalned : _
perforation of mid-Tiewm. Case 2! 33-yenr woman in "severe” impact. »
Sustained transectlon of rectus muscle, bleod in peritoneal cavity,
mid-portion of cmentum amputated from attachpent to transverse colon {found
“hanging by only ohe thin, vascular stalk”}, multiple hematcmas and
lacerations along mmall bowel, contusion of right eolomn, sercosal tear in
right colon. 2 momths in hoapital. Oase 3: 16-year girl in aide impact
into fire hydrant (side oppoalte victim), Tranaverse tear of duodenum
around two-thirds of circunference. 3 months in hospital. Case U: 20-yesr
man in "severe" impact. 6=-cm tear in pesentery of mid-1leum, G-cm tear in
meapalgmoid, contusea aigmeld with subservsal hemorrhage, Bigmoid
questionably viable, blocd In peritoneal cevity. 3-1/2 weeks 1n hospital,
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PARTIAL CHROROLOGY
OF SEAT BELT RELATED EVENTS

This chronology of events related to the develogment and use of notor
vehicle seat belts may provide some perapective for those unfamilier with
these toplcs. The Board was unable to locate e slngle, complete history of
seat belts and thelr use; the following has been pieced together from a
number of sources (14, 33, 52, 69, 71, 78, 82, 89, 1i0, 131, and
correspondence of Thomas Turbell, Chlef Piomechanics Researcher, Swedish
Foad and Traffic Research Institute, to Safety Board, October 11, 1985},

1930's

—i

Several U.5. physicians equip their own cars with lap belts and begin
urging manufacturers to provide them in all new cars

1953

Colorado State Medical Soclety publishes policy supporting installation of
lap belts in all automotibles

1954

Sports Car Club of America requlres competing drivers to wear lap belts
Ammerican Medlcal Association House of Delegates voies to support
installation of lap belts in all automobliles

1955

California Vehicle Code 1s amended to require State approval of seat belts
before their sale or use

Mational Salety Council, American Coliege of Surgeons, Intermational
Assoclation of Chiefs of Police vote to support imstnllation of lap belts
in all automobilles

Society of Automotivs Engineers (SAE) appoints Motor Venlcle Seat Belt
Cormittee

1956

Volvo markets 2-point cross-chest diagonal belt as accessary

Ford an@ Chrysler offer lap belts in front as option on some models

Ford begins 2-year ad campalign based on safety, focusing heavily on belts
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1957
Volve provides anchors for 2-point dlagonal belts in front .

Special Subcormittee on Trafflc Safety, U.S. House ol Representatlves,
opens hearings on effectiveness of seat belts in sutomoblles

1958

Yolvo provides anchors for 2-point dimgonal belts in rear

1959

Yolvo introdues 3-point belt in front as standard, in Sweden

New York considers and rejects blll to require seat belts in new cars sold
in State,

1960

New York again considers and again rejects sest belt bill

1961
SAE issues standard for U.S5. seat belts {Jh)

Mew York requires seat belt anchors at front outbpard seat positions
{effective Jamuary 1, 1962)

Wisconsin requires seat belts in front outboard seat poslitions

Standards Association of Australia issues standard for “safety belts and
harmess assemblies"

1362

Association for Aid to Crippled Children and Consumers Union sponsor
lardmark conference cn "Fassenger Car Deslgn and Highway Sarety" with
occupant protection the scle theme

Six U.S. States require front cutboard seat belt anchors

U.S. pamufacturers provide aeat belt anchors in front outboard as standard
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1953

Volvo introduces 3-point belt in front as standard, 1n USA

Some U.S. manufacturers provide 1sp belts 4n front outboard positions {23 .
Stetes have laws to require belts in front, most effective 1/64)

SAE 1ssues revised standapd (Jia)

U.S. Congress passes P.L. 88-201 to allow Commerce Department to issue
mandatory Stendards for seat belts scld In interstate coomerce

1964

HKoout half the U.S5. States reguire seat belt anchorages st [ront outboard
Most U.5. manufacturera provide lap belts &t front outboerd seat positions
Victoris and South Australila regquire seat belt anchorages at front outboard
positions in new cars {either 2- or 3-point permitted)

1965

U.5. Commerce Dept. issues rirst seat belt standard {adopted SAE standard)
SAE issues revised standard (Jic)

All U,S. manufacturers providing lap belts in front outboard positions by
this time

Some U.S. manufacturers provide automatic locking retractors (ALRs) in
front seat belts
1966

Swedish regulations prohibit 2-point cross—chest dlagonal belt at seats
next to a door, mand Y-type of 3-point belt altogether

U.5. Commerce Dept. issues revised seat belt standard (SAE Jhc)

U.S. Congress pasases P.L. 89-593, establishing Natlonal Highway Safety
Bureau (now NHTSA) .
Sports Car Club of America requires competing drivers to wear a shoulder
harness a8 well as a lap belt (perhaps 1967, according to ref, 131)

A, o
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1967
U.S. manufacturers provide lap belts at rear cutboard positions (MY 1967)
NHSE 1asues initial Federal Motor Vehlgle Safety Standards 208, 209,

petting standards for lap and shoulder belts In front outboard positions,

lap belts in all other positions (to take effect 1/1/56 and 3/67,
respectively)

Valvo introduces 3-point belt in rear as standerd, certain marketa
Great Britain requires 3-points in front outboard positions
Australian standard for belt anchorages lssued

South Australla requires seat belts (lap belts OK) at front outboard
pasitlons

1568

Volvo provides emergency locking retractors (ELRs) as standard in front, In
Sweden

Orent Britain requires retrofit of 3-polnt belts in front in MY 65 and
hever cars

Many U.5. cars this MY provide ALRs .

1960
Sweden requires 3-point belts of approved type in front
volve provides 3-point belt 1n rear As standard, all markets

mercedes-Benz adds 3-point belt in rear outboard zeats as standard, all
parkets

Jagan requires seat belts, front and rear

australia reguires 3-point belts, front outboars seats, all cars regilstered
since 1965

1970

Sweden requires belts in rear (diagonal and statlc allowed; lap-only not
approved)

Victorla, Australla reguires 3-point belts, front and rear and mandates
unc, front and rear

T
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i971
Yolvo provides ELRs as s3tandard in rear, a1l markets

WHTSA apends FMVSS 208 to require passive restraints in fromt, to be
effective 1973

New South Wales requires use of seat belts

1972

Yolvo introduces adjustable B-post anchor point (not standard) to permit
better fitting of shoulder portion of front lap/shoulder belts

Last Australian state law requiring belt use, front and rear, goes into
effect 1/1

New Zealand requires belt use, {ront end rear
W. Germany requires 3-point belts, front and rear

MHTSA requires anchorages for (detachable) ahoulder straps for rear
outboard {FMVSS 210}

VW displays 3-point belt system with webbing pre-tensioner (Tranaport 72,
Washington, D.C.)

1973
Mercedes-Benz provides ELR on 3-point belts in large {"S" clasa) cars

1974
Mercedes-Benz provides ELR on 3-point belts in midsize (300 Seriea) cars
Sweden requires ELH on belts in front seata

NHTSA requires 3-point belts (1.e., non-detachable shoulder atraps) in
front outboard positions

U.S. cars provide "vehicle-sensitive” ElRs in front cutboard shoulder belts
(lap belt portion has ALR)

Pirst production tensiaon relief device om U.5. vehicle,

1975 : : -

Sweden requires 3-point, ELR belts in rear; mandates front use by persons
15 and older

R
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1579

France mandates seat belts in rear: either 3 lap belts or 3-points at

outboard positlons and lap belt at center (most manufacturers choose latter
option)

Mew Zealand requires 3-point belts, front and rear outboard positions

1580

Mercudes=Benz provides driver side alirbeg and knee volater, and
pre-tensioner on all 3-point belts

1981

NHTSA rescinds requirements for eventuel installation of passive restralnt
gystenms

1983

New Brunswick and Ontario make belt use mandatory, front and rear {front
seat use mandatory in Ontario since 1/T6)

Saab introduces 3-point in rear in all models sold 1in U.5. (had provided
*for years" 1n Scandinavia and FEurope )

1984

Austrie makes belt use mandatery in rear for cars with vehicle approval
after 1/84 (frent seat use mandatory since T1/76)

W. Germany makes rear seat belt use mandatory 1n cars manufactured since
5/79 (mandstory use in front since 1/76)

Seven of Canada's 10 provinces by thia time require occupants of moving
vehicles to use whatever seat belt aystem 12 avallable to them

1985
Mova Scotia makes belt use mandatory, front and rear

Morway makes resr seat belt use mandatory in vehicles registered after 1/84
(front seat use mandatory since 9/75)

New York makes belt use mandatory, [ront and rear (in rear for persona 10
years or older}

Mercedes-Benz introduces driver side air bag with knee bolster (in addition
to pre-tensioned 3-point belts) in U.S. market
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Prevencing Fatallties, General Motors Research Laboratories, April 1i

Tabie 9. Empirically determined
devices. JIn z1) rases
which would occur if 2
to change Lo universal
one standarg error.

Evans, L., Occupant Protection Device Effectiveness in

1947.

effectiveness of three occupant protection

effectiveness means the reduction in fatalities
popuiation not vsing the protection device were
wie. The uncertainty ipdicated 5 plus or minus

Table 10. Summary of the effectiveness of the three devices in preventing

fatalities.

Uccupant protection devica

Effact-
ivanesg

resr saats of

Metorcycls helmets

Lap/shoulder belts in outbosrd
irent seaats of cars

Lap only belts in outbosrd

care

(41« )%

(18 + 9)%

(27 « 9%

. Protaction Effectivenass in }
Vehicle| [Cecupant davice provanting fetalities !
]
. Lap/shoulder
Driver belt (42 « 4)% I
Car (41 « 4)%
Right front| Lap/shoulder
passenger balt (38 » 41
Left rear Lap belt (19 « 10)
psssanger
Cor ] (18 « 9)%
Right rear || ,; beit (17 « 0%
pessenger
Moter- | Driver Halmot (26 = 9)% } @ « 0%
cycie Passenger Helmet (29 » 9)%
!
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Thirty-three fatal crashes with seat helts
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© 33 FATAL CRASHES IN COLORADNA TN
1952 AND 1361 15 WHICK AT L¥ W ONE
PERSON WAS WEARLNG & SIAT DELT

T Table 1, On anatysis, the falitice were from
sregring <haft displacoment, pel-@ve, of crushing of
car inter’ ¢ except for ome baad pasucenger who
hed b of hoad inrjo

PP Commeitl bn Ehaivmun ol Sha A wmeiive Kafery Cum-
Buibiee, Cowistn Madetsl Sty

for Avcust, 1964
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fret, and broke b deiver's nock, He bad s other
Injurics of ooz,

That scvere crashes with sicering <halt Jis-
placcroeat o B swrvived winh a scat belt s
illustrated by 3 casc in 2 provious woria” whene the
driver waa fomunate to be thiown 1o the kel 100
that the steering 1hall pasd gver  hBiz: Aght
shoulder, aml e peering wheol Lona by e bes
B the [rone sean back, I muse be pointed out
that & whoublder arip in ¢ ', e would have proe-
wented ths suevivil, although for wnuumuwm pro-
tetion we mut M urpet oo rewrmims W e
currcut lap beke, The Liberty Mut-ial Suevival Car
b eliminawd the solid stect mevring shaft

Roll-ocers

“Thees wen: eight roll-overs i this sones: al!
the drivers had bl fasienzd; thaee worvived, 3t
five were fatally injured. There were thaw right
Iront scal passenygery, s with seat belts fastonnd:
one sunvived with scarcoly vy injury, aad beo
were Tauslly injueed. bn onc of the laier, a right

Ll AL 2 T
side impact precedad lh: rollover and  ax the

ﬂ\ehurd.:al.hl-cmw p:an:ompx&aml
one in a late-modcl Amurican ear, Thesr recall
the accident of Dr, John Waugh, diviaguidwd
surgron. who was wearing a seat bell whon i
nrtdlcd.thedur, ang. and death Jti

Althonﬂ doo locks have been improgved be-
gnscag with the 1956 mowcls, doors contin 1

pap open in rollevens, 1 s i dlis sype of @i
_dent that upper tono % avedod o kosp the
head iaside Lhe car umhir a7y ercunisiances, fFar
thoulder sirap to come i gencral us, we
musg have built-in arachment poims in forth-
coming ¢y, botause shoulder unps are Moc:
GfMficedr o attach than wers scat behs befors buili-
in atachmens points for these were prowided,
New York Stair b the fird 10 wacuducs L':nh-
ton fequiring bultsin shouldor wop

Crushing of cur inferior .

Five drivers were Lilled by lh-.‘ destemcticn of
or wvere encroshmenl ¢pon, their sealing spacs.
In perhapy twe of Licic, vpper 1010 Santtul by
meanr of 3 shoulder scrap Pight have alhe ved
aurvival sing* thore was marked beedieg forwand
of the sunring column by boly impac
the oght patsanzr [aalisizs were emnby from
the siske with ponstruticn oo the paisenger scaling
Space. gt belis ean be eaproil to proeiyy linds
or a3 3ddod pretection in this (e of eoh,
e would 3fipeariap D AImprovemaTds
woich might be Made W reduce injurics in biows
from the side. We have notwed that fiver njurics
2rc a prominent [alre of crathes jrom the right
sica, and i aoelaizl accidsnts withewt liver in-
Juries. the am recr scons o be the cauwe of very
divabling beuises. We sugyust e uss ol nnz of the
plawic foims lor the molding of broad bawd arm-
reve Thew plastie foam amrascs mizhe well be
ar ‘miegral purt af 3 iwe-iagh dheet ef chis pacding
manerial applicd over all he laeral surfaces of
the car inlerior.-This is prowciian which will not
peeid the ceasent or ¢ <cisiun of the ocaupants lor
usc. bul wili be bwilin amd inconspicuoui, but
ever-prosent for the vime of neede

Aluminem honcy<omb  materizl ha wide-
spread une in aifplane coajiruction. Other nctals
and alloys ¢34 be thws formels and when dhx-
wamlly weldod 10 the “skin” marerial provide the
Eghied and wwonpod Ly of pansruction Yot do-
vised Undoutiedly side paacts of dwae mawerisly
would save maay livcs.

However, perhaet an oven more imponant
and gemodiately avaiabls remedy s reversion
o the old-styls wide and comave bumper. The
bumpers for thy 13el thate Y2an are narrow 3ad
comven and ate Boved to oveenide In Jaat. 2
{ormer aulomobile nzincer S1300s thal ~. .. many
At dvugaeTi 35 now shaping (roal bempers in
an attempt to fide over the buarper ol the car
abead ™ In end-ipcnd crashes this can be very
gqumiw but perhaps not 1o dassinout 0 the

pointi, 3nd ¢ her Swaks should quickly follow.
Although the w.all foreizn cars have shoncom:
ngs a3 regards pm«ﬁo- W rausd be pust
the Volkmwagen hawe
buili-in strap aua:hllum pnry, theoe for
T each of two front st pazicmgert, and two for
each of Mo fear aal paswnmpers, We phiad for
pwelvg soch puintt in all €371, 0 that epper oo
tontral may b provided [or au kad four car oc-
cupanti.

1w However, in lateral craskss, the
-nl\.-m Trumpor over-nider the sde mas (F any)
and peneirates the impanied car more docpiy than
fwemerdy. In thow an wizhou: lame sidke @il
Tamalities are signifa -Gy greater in lazemid crohes
A nide concave bumper, on the other hand, Ele
thow in cars of the mid-=0's, would ¢engape and
remaie i coADt with the side raili and iaflict
keas damage © odvupants of the laweeally im-
pocseal car, 3l Alw wouk) prodduce very mch ki
propeny Jamage in any cnd-luwnd crash, Liare

Racwy Mountus Mimcal JornsaL




m.’l\dcrwﬁmmmdmdmnnin
qualites of the tvodern bumper and call it “that

. aciualk imp’l-mwuda-
All moworian, Lo buth fromt amd few s, and actually h y

should wear 3631 belts whevaver the caf bs in mo- m"n._::::q.rl??‘h-;uh'“ﬁg
Sion, We ry the canmabans o provide belila | L) i driver i hurled 1o is demth,
- peat bel gmachment poing for the rrer Hak llﬂ or which is dupl backwards oa impact to
te they huve lor the lromt scht siscx the Kill Uhe driver wise bpough Lo west & w31 buit

Twingy-thsws crash laalites to wat belt wrarn

mﬂdmuﬂpﬂmﬁdhiq.kuﬂhnil—
lbk.bth: Lzad of ihe belted moworist. Upper

b Cammplmis, K E. Brie o e Baloty Belt b Siswn Auie

ono I and i in mddition 1o the Conmtom, Bosil. . Gl Buarpreas 81310 (May-demar
weat belt, are noeded. We pes the ke b :'_““"'.‘ we o, o Memrda o
ide buii-in shoulder mmp Bachma] pUALy | Ioier NSRS MITI UL S AL
Ipe all belt poutions, front and rear, Two popular Cavmmst o1 dmmedicn, B Ldne) RS
e

¥




Atvachment C

SorafotorCompany, ' EXGINEERING STAFF

Intra-Company Communication 19 September 1967

Mr. Joha Versacs

-]

P. C. Bertelsem

Prom: R, G. Soyder

Subject: Protsction Offered by Shoulder Belt (3-Point System)

I.

In response to tha request for mors cemplete documsntation partaining to
the protection, pro wod ech, offered by the i-polnt shoulder restraint
syatam proposed for 1968, the follewing clinieal and sxpsrimental data
should be ccmbinsd with Impact Uynamics! findings for consideratim. Thess
ars sysentlalliy contained in my memo of 29 August to Mr. Briggy. We have
notad all published data, and some unpublished data, known to us relativs
to clinicel cages found to date in sutomotive mccidents, This is very
sparss to dats and certainly inconclusive, It seems important to nots
that menbars of the Biomschanics Department have participated in the ooly
axperimental studiss with living subjects acceasplished to date with an obe
jective of assessirg injury potential which may be attributed to varicus
restraint systems. Our positicn bassd upon the evidence ve have found sx-
perimentally is ms follows:

AIVARTAGES

1. When properly varm, ths 3-point, disgomal shoulder balt system has
basn demcmatratsd to offer much grsater protection to the wehicls
occupant than does & singls lap bsalt alope, sinee it prevesots in-
Juries from jackimifing, (Attactment B)

2. The few injuriss reportsd to date for auto accidents {Fisher, '65;
Fletcher and Bragdon, '67; Ebbetts, '42; Sayder, ot al, '67) in-
volving J-point systems wvould all have probably been much vorss
bed the individuals been wesring oo belt, European~typs disgooal
belt only, or a lap belt only., (Attachment &)

DTSAIVANTAGES

1. Vhen st.mgged properly, the diagomal belt may not allow ths oceupant

to reach all controls adequately, without the addition of an insrtis
Teel,

Iaproper location of ths upper belt anchorage can critically affect
the usefulness of tha aystam. Since the lower and upper anchor
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Mr. John Versace 19 September 1967
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points in current imstallations ars fixad, movement of ths seat,

combinad with a wide ruage of occupant body 3lzes, increasss the

likslibood of impreper positicnieg.

&} If the upper snchorage i3 too far forvard relative to the : 4
seatad s:capant, the belt angle will be such that it 1a too '
lov on the shoulder, and this can wllow the individual not
culy to flex over it and slip out, but may be torqusd forward )
and rotated sideward during the decelerstiom, wvhich cculd be . . 4
particularly injurlous.

b) Oo ths other hand, 1f the anchorugs location is tee far to
the rear relative to the ssatsd occupants' position, ths
disgopal belt will impings upon the neck, censing discemfert
even during noymal driving (Figa. 1 - 5 attached). Such s
situaticn can, DY creating pressures upon tha blood vesaels of
the peck, and particularly upen the carotid artery, have a
aubtle tut disastrous effect. In an impast or rapid dscelera-—
tion, severs pack injury could oecur.

3. Improper positioming in vehicles z0ld to the public may also affect
occupant acceptancs and futurs uzs if, upon firzst experisoce, 1t
1s uncomfortable, rubs aguinst the nack, or will nct allow proper
fruedom to reach contrcli, (Sss photos, 1963 Marsury, attached)

4. Iz side impact at highsr impact veloeities {30G), thera iz some
avidance that serdous and fatal injury attribuatahls to impingamant
of the n;ck upan the diagonal belt may result, (Ses attachad test
resulta,

Our conclusion, besed upen review of the avallable spidemiclogical and clinieal
stuidisa of sceidents, reinforesd by our experimantal data, is that a prope-lv

= L BT et t hetter than = la t=
only system. However, in practice, it must be noted that eifectivenssa 1a
greatly depandent upon the installaticn of the aboulder balt anchorages

proper positlioning for the cccupamt. JMlthough injuriss may ocour

thet are attributed to this system, the increassd protecticm provided the
occupant by the shoulder belt far cutwsighs, in cur opinion, any argumant
for nop-inatallation based upes such potentdal lajury.

Wnile this commmicaticn pertains only to ths questicn of ths relative valus
of the j-point systam, 1t ahould also be notad that thers are several restraint
systems which ars considerahle improvementa, frum a protecticn point-of-view,
over the J-point, lneluding the douhls-tarso harness, ths Ford inverted-Y

yoks wvith ipartis reel (sithar roof or seat mounted), and potentially, the

exparizsctal air bag ayatam. )

Rizhard G. Enydsr, Hanager

Jeds Bicmachanics Department
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A compreienzive reviev of the published snd ynpublished clinteal
findings rolating to eeat balt injuries is provided in reference 3.
These may be ouzoarized as follows:

Sines ths 3-point restraint configursticn has uot yot besn used sxtensively,
balng cffarsd only as cpticma in 1967 vebiclas, mceident expsrisace is still
linitad and injuries attributed to this system havs bean infreguantly ra-
ported to data. Fisher in 1565 described the first case of s aplenmic rupture
from use of & I-peint comhination lap and disgonal belt, Ironically, the

. impact forees invelved wers unususlly amall, a Volkswmgaz strildng a Renault

broadside at 5-10 mph from a full stop. Both the 42-year—old woemarn driver
sxd the 67-year-cld woman passenger wvers wearing smugly fitted 3—point re-
strainta. The driver received a [rastursd stermm; the passsnger fractures
of the laft fifth, sixth, aeventh, sighth and ninth rihs and a savoraly
lacersted spleen. Since this vomnz had beet taking Coumadin® datly for twg
Yyeara prior te this accident for anticoagulatior, the bemorrhaging of the
(5)

3plesn req: ired wmsual treatment. In emgther case, Fletcher and Bragdon

reported fractures of the left 5-9th ribs and rupture of the lplun.{ﬂ

4 second case, involving a byper-extsnaicon, hyper-flexion cervical injury,
vas attirituted by Ebbetts to a J-point balt, In his opinies travma occurTed
*in & low-velocity impact in which thare was littls danger of asrious injury
%0 the patient had she not worn a ssat belt, Conraraaly, 1t vaa an infury
which wvas definitely aggravated by the use of a seat b-lt.'( bRy

Two coses of injury to poegnant ¢ccupants wearing 3-paint restraints have
bem reportsd by Soyder, et I.ZL“SJ In ons instance, the wcman was a right-
frozt seat Passsnger in & amall foreign car which had a head-on colliaion

with a larger one., Izpingsmenat of the diagonal seat balt catsed fracturas
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of every rib oa her 1n-i't side, and ruptured her ‘spless vith massive intra-
abdopinal hamerrhage. Post-impact, an outline of the bslt (in scchymoses)
was visible extending from right shoulder to left thigh. The fatus wes
stillborn 4B hours post-impact. The diagomal belt did pot prevent both
ber head spd uees from impacting the panel. Injuries to the chest and
head of & pregoant vomaa also occurred ino a second case, occurTing undar
almost identicsl cenditions; bowever, the cutcoms of trauma to the fatus

i3 3t411 unimown.

Svedish atudies have reported fav injurisa dus to this syutmh) u:.d
aimilar studiss have besn made in Eng].nnd”) and Aun?.rnlin.(n In a Dutch
atudy "three timss a3 mary chaat and lag injuriss® vere found for dlagonal
and 3-point uaers as for lap belt u.sor:.(z) (In the Amsrican 3-point aystam,
Doth ends of the diagonal and-lap belt are attached, wvhils 1o ths European
Je-point systen, there are cnly three points, ome ead of the lap belt swiveling
up to form the continuus diagonal attachment.} Onfortusately, these Eurcpean
studies do pot provids specific injury breakdowns, Tha major advantags of
ths 3-point system over aither +he aingle diagooal or ths lap belt is that
it offers additional pr;atectir.\n by preventing [lexion of the upper torao,
Disedvantages sppesr to be that it muat £1t the occupant corractly 4o be
affective, e #llew the pccupant to slip out in side impact 17 icpacted on
the saze sids a3 the shouldsr harmess. Thers zay also be some posaibility
of cervical injury ihrough izplngement on the belt if izpacted from the

other side, neverthelsss, a& properly worm 3-point restraint system offers
greater protaction than the lap belt.(g' 10}
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Earngas

Eight tasts have been conducted withk baboon subjects utilizing
the Eclloman AFB Daisy Decelerator. Thres wers impacted in the _ :
forward-Cacing body orientaticn, two rearvard facing, ate at 50° ’ ' . g
aide facipg, and two at 50° side facing. To our kmovledge, thess Te-
present the only experimsntal study of the injury protedticn represented
by the j-point restraint syatem. Tha resulta of thess thty are
sumarized in the attached Table. Complete diacuasicn and cenclusions
ere found iz reference 1.

Iz two forwvard-fecing impacts at 20 and 22G, oo injury wvas found
in oms casa and slight injury (pescreatic petechial hemarrhage, adrenal
pericapsular heperrhage, utarus broad Ligement hamstomsa) in the other,
A third test a 30G (20° seat pitch, TH.2 Itfsec velocity, 3000 g/sec anset
sate for 0,095 secs duration} also Temultsd in minar traums {balz coatusions,
dural congestion) caly. This eppears to offsT much better injury protection,
for exampls, to the sems lesvel of impact then with e lap belt only wilch
appesars to offer marginal survivability at 30G.

Two rear—facing tests wvere rum in this configuration, it 206G, ma

injury was found. At 4G, injury uas not severs {subdural hemorrhage,

ot bt

subeapsular idney hemorThage, sad patechial hemorThages), and only the
Qdney and i petechial hemorrhages atiriluted to the belt {in rabound).
Aftsr ona 50° 1aft, side izpact at 22C moderats Latra-dural
hamorrhage wAs found upod T3’ examination, aod myocardial wml.nci;
upot microscopic histologleal study,
Twa 50° sidevard-facing impacts at 2 and 30C vere run. At tha
lover level, ssvers dural and urip.ry bladder bemorThage aseurred, in

marked ccntrast to the =2 forward run vhere no trauma was found, At 30G
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B=-2

traums vas instantly fatal, dus pricarily to dislocation of tha ocedpi tal-
atlantoid joilnt aa the neck izpinged upon the diagonal belt.

REFIRENCE

1. SVIER, R. G., C, C, SHOW, 7, ¥, TOUNG, V. M. CROSSY amd
G. T. FRICE: 1967 Pa tertby a
Syst

oazh T + Presantad Sirxth Sciant{fic Sasszion,
Joint Camnittes on Aviaticn Fathology, Otteva. 12 Septegber.
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Attachment D

TIE HATIOKAL SJYEDISH HOAD SAFETY BOARD
{Statens traliksikerhctsverk)

27.3.1968 F O 1968

REGULATIONS RE SAFETY NZLTS (Tronslation from the Swedish origi: 1)

1. Applicntion

1.1 These regulations apply io passenger cars.

2. Definitions ' .
2.1 rSafcty beli" neans a device consisting of straps with

fagtening and adjustable buckles, sitachment fittings and,
oecoaionally a retractor device, which, firmly secured to

ihe stiructurec ¢f a car, is designed to reduce the riok

of injury to the wearer by limiting his mobility in the event
of collizion or other violent retardztion of the vehicle.

2.2 “Three point bolt" is o safcty belt with o diagunal strap
nand o 1lnp strep and with one upper and two Jowcr onchorage
points.

2.3 "Two point belt" ip a safcty belt with a diagonal ctrap with

one uppel and onc lower anchorage point.

2.4 "Lap belt" is o selfety bell with a lap strap with two lower
anchoercge points.

2.5 , “"Ancheroge point" means p point where a safety belt in
conngctcd to the car body or equivalent part of the constructioc

3, Seope

3.1 With the exceptions sinted in point 3.2, a gafcty beli shall
be inglzlled in cach ecot poaition.

3.2 The reguiremcnt of point 3.1 dees not apply to alde~-facing
seats, folding auziliary jump sezts and rear-facing seata.

A loguiregents

4.1 For the uze of different typen of cnfety bLelts the follewin-
shall apply

A.dl.d Thrae point bells wny Lo uzed for all reat pesitions.

q1.1.2 Tea rolnt bells must nol Ve used for the zeat position by 4ha




4.1-3

4.5

6.
6.1
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LoP hclt; may be uned only InT 3 middle pent position ond eV
ptheT cent positSDns in convertlbic carg where B uppe¥
-nchorngc point canmot e arrangcd.

gafoty pells shall Ve of & Ly pe approvcd py the Hutinnal

Roed safety posrd nccordinz Lo spccinl regulatinns.

Thé anchnrace points foT gafcty pelis chall be 1ocated in

Anchorsccs". 1f the congtruntion aof the yehicle docs not
make this posaihle, other éuitahle 1qcation’ may ©e used.
Ping and holes3 in anchurages shall confo™ 1o tne above-

mentinned stnndard.

type W the manu[actur i ne requircments for
5u££icicnt strength ar
The <chicle pody :truct LY anchoragc pcinta

ghall e :atis{actory £ ¥ B pelt o ve ageds -

ggptrol gt _the roquil

At EYPC inﬁpcction, or tTht fix on inspcctiun. he
npylicant shall prcucnt a ccrtificatc Lrom the manutacturcr
pLating ihat tDe yechiele i th Ahe chasgls pumbeT &5 sioted
yn the nerti{icute fulfils the rcquirencntu of poimt 4.9 ond

yhem nocesuary of pomnt 4.&.2. hs Le¥ the rest the inspcntor

The TE;‘_;ulatiu'ns whally conccrning safety pelts for scat positiuns
in front neatss b2 nyplied o +ehicled shich are uonﬂiderca

as 1969 or late® modcks oT ghich are oihernist included in

type ccrtificnte or prcscntcd {oT rcnistrntlcn inapcction

after januwary¥ 1, 1969 [or in¢ pirct wimes with the cycepkion

of eecondmhapd impnrtcd yehicle?d shich wET® m:nufacLu;ed pelor®

this datce and o7 pthet goolb position® one yeaTl 1akeTy
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F9 - 1969

6.2 The regulations of point 4.5 are meent to be replaced

by more detalled ones when present work on intermatlonal

regulations has been complelcd.
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A Three-Point Belt in the Rear Center Seating

MGSTRACT

This paper describes some of the engi-
nvering sttuations ercountered during the
irvelopment of a three point belt for the
r2ar center seating position in a sedan car.
Tre belt will be soid as an accessary far the
arter market.

The reinforcement of the parcel shell
in achieve a sufliciently strong anchorage
.or the retractor and the geometrical ioca-
Lions of the belt anchorages are presented.

The conflict between the geometrical
requirements. the design and the visibility
will be locussed. The need [or updated
requirements for belt installations in the
rear center sealing position will be pointed
out.

Data (rom the perlormed tests show
that ali demands from regulations and “in-
house” requirements are fulfilled.

BACKGROUND

THE 15T OF JULY, 1986, Sweden intro-
duced a compulsory belt law for the rear
seat in passenger cars. Countries as West-
Germany, Norway, New Zeeland and
Australia have already enforced similar
laws. This will increase the use of seat belts
in the rear and aiso increase the demand on
comiort af seat belt installations.

"w

Position as Accessories

Leif Karlbrink and Huga Mellander

Volvo Car Corp,

Today most European car manu-
facturers have three peint belts on the rear
outboard positiens and a lap belt in the
center as standard equipment.

It 15. even for the front seat occupant,
important that rear seal occupants use thewr
salely beits (1)* In the center seating
position loday we have a very low usage
rate, mainly because il is uncomlortable
and difficult to put en and wear 3 non-
retractor lap belt.

Children may prefer tosit in the rear
genter posilion where they can have a clear
view out on the road. Families with three
children may want to have all their children
use the same type of three pont belt.

Taking all this into accounl it was
decided Lo develop a three point belt for this
seating position as an accessory. The main
advaniages of a Lhree point belt in the rear
center posilion are:

- Higher safleiy level in frontal impaets

- Increased comfort and convenience

- Better design, compared to a non-
retractor lap beit

- Children prefer this place

Numbers in parentheses designate
reflerences at end of paper.




ENGINEERING

The requirements  governing  the
development of this belt system came from
“in-house” requirements and [rom reguln-
tions. The regulations were static atrength
testing of belt anchorages scearding to ECE
Rl4 and ADR 513, bell syslem tealing Bs in
FMVSS and geomelrical locations of
ancharapge points.

The “in-house” requirements were
fronLal barrier crash Lests in 30 and 35 mph,
design and comlort requirements, such as
easy handiing, minimizing of the webbing
pressure on Lhe shoulder and easy tnstalla-
tion in the car ol the accessory bell.

During the development phase il
became clear that the parcel shelf had Lo be
reinforced. Special parts had te be engi-
neered te make the parcel shell anchorage
meet the existing strength requirements.

In the engineering of the special parts
(see figures 1 and 2} the following peints
had to be cansidered:

- Aslow weight as possible

- Low manufacturing cost

- No interference with the luggage
area

- Nointerference with existing parts
like loudspeakers, window shade
and head restraints

Fig.i. R brachets liwd
in the accessory kit

Fig.2. Upper mounting of retractor on
the parcel shelf

1. A bracket holding and keeping the
retractor at the decided position
Profile distributing the load

. P'rofiles preventing the Lipping of the
retractor due to the bending moment
Retractor
Plastic cover
Parce! shelf trim
Parcel shelfl sheet-metal
Rear window
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it was aiso a problem tofind a re-
tractor that was capable of withstanding a
lead of 15 kN direclly inta the reel. In this
beltsysiem there is no D-ring and the load
comes from a different angie than in a
normal leading case, as in a B-post installa-
tian tsee figure 3}

Normal B-post
instafiation

Fig. 3. Ditlerence in loading directions
1or the retractor
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