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1966 Meeting Held to Review Energy
Absorption Work Belng Conducted at GM
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1969 Study Shows Harm to A-pillar,
Occupant Heads from Roof Crush

Excerpts from Safety Analysis by GM Engineer Ben Parr, 1969

o weok ons. When the vehicle is dropped from ifs inverted posifich cnd conlacts the
ground, the |::H.|_'pp:|:|='1' *5" piller is deformed to on imaginary straight lire bohween fl_'!E
left upper "C" piller ond the left front fender (Figure 7). 1€ the vehicle is dropped from
a high enough h.tighf;*ﬁf g:.-_n,—nple 2:{ fnchefrr mosi A" pillars, regordiess of their
structural propertios, will deform to this some imaginory stroight line. By this onolysis,
it could be showvm thot a structurally weak "A" pillor exgeriences the some roof deforme~
tion as @ stronger ong. A good requirement 1@ correct this ropdition might be'lo slate,
for example, that every part of the upper "A™ pillar must remain outside tais inerginary
stroight Tina wihen the vahieles is droppec from o heigh? of 18 inches.
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“Exhibit-9, pogeZ0, lists the degree of hood injury by overall rol lover. deeident -~
severity and clearly indicotes that higher degrees of reof collopse result in higher
degrees of heod injury .. This is partizcularly frue in the dangerous end fatal injury

-categeries.. In rollovers with only-moderare rosf demage, 1.2% -c:-l"rlm-n::up:um-_

reccived fatal head injuries. - In rollovers with extremely severe roof damage,- 14196
of the occupants received fotal heud injuriés: : -




“Progress in Areas of Public Concern,”
General Motors Paper, 1971

Many ufnur:nﬂnmwwﬁngmm,ﬁwmn-
have spent a great deal of dme oying o make wwe of
th::irc:uhimhp#ﬂmt:jﬁ:ﬁm&nmdmmﬂ:ﬁn;
rollever sccidents. Field surveys show that the chief
came of death in a rollover comes from passenger ejec-
toe through broken side windows.

GENERAL MOTORS CORPORATION

| [ General Motors Admits that

— the Chief Cause of Death in
Rollovers is Occupant Ejection
=== | through Broken Side Windows




1971 NHSB Proposed Roof Crush Rule

166

National Highwﬁy Safety Bureau
{49 CFR Part 5711
{Docket No. 2-§; Notice 4]

ROOF INTRUSION PROTECTION FOR
PASSENGER CARS

Pronosed Motor Vehicie Safety
Standard

The purpose of this notice is to pro-
pose a motor vehicle safety standard
that would establish minimum strength
requirements for a passenger car roof to
reduce the lkelihood of roof collanse
in a rollover accident. An advance notice
of rule making on the general subject
of intrusion from exterior impact, inctud-
ing roof intrusion, was published on Oc-
tober 13, 1047 (32 F.R. 14278; Dacket No.
2-6).

‘The strength of a vehicle's roof has
an evident bearing on the integrity of
the passenger comnartiment in a rollover-
type accident and consequently on the
safety of tie occunants. Wien appiled to
1969 accident data, the analysis devel-
oped in a recent studv indicates that
approximately 1,400 motor vehicle occu-
pants were killed in that year by impact
with reof structure in rollover accidents.
Roof intrusion weuld have been suffi-
clent in many of the cases for the roof
to have struck the head of a properly
Testrained occupant, The benefits of oc-
cupant rastraint are negated if the pas-
seniger corapartment collapses in this
fashion, and it is therefore important
that minimum rcof sirength require-
ments be established.

‘The proposed standard would establish
requirements for the forward portion of
the roof. This is the area of the roof
most likely to sustain _severe damage,

PROPOSED RULE MA™

02-06-N04

sldered, and will be avallable for exami-
nation in the Rules Docket at the above
address both before and after the clos-
ing date. To the extent pessible, com-
ments filed after the above date will also
be considered by the Bureau. However,

_ the rule making action may proceed at

any time after that date, and comments
received alter the closing date and teo
late for consideration in regard to the
action will be freated as suggestions for
future rule making. The Bureau will con-
tinue to file relevant material, as it be-
comes available, in the docket after the
closing date, and it is recommended that
interested persons continue to examine
the docket for new materials.

This notice of proposed rule making
is issued under the authority of sections
105 and il19 of the National Traffic and
Motor Vehicle Safety Act of 1966, i§
U.S.C. 1382, 1407, and the delegations
of authority at 49 CFR 151 (35 F.R.
4955) and 49 CFR 501.8 (35 F.R. 11126).

Issued on December 28, 1970.

Rono: A. Dz,
Acting Associate Director,
Motor Vehicle Programs.

§ 57121 Yederal motor vehicle safety
Stunaards,
. . . . .
ROOF INTRUSION PROTZICTION—PASSENGER

Cazrs

S1. Scope. This standard establishes
strength requiremernts, under compres-
sive forces such as those likely to be ex-
perienced in a rollover accident, for the
forward portion of {he passenger com-
partment roof.

82, Purpose. The purpose of this
standard is {o reduce deaths and injuries
due to the intrusion of she roof into the

g compartment jn  rollover

particularly for front-eng

cars. In addition, the ifront seats are
more frequently occupied than the rear
seats, and tend to be more dangerous in
a crash.

The resistance of the roof to intru-
sion is determined by a static test, in
wiich a force of 1! times ihe empty
weight of the vehicle or 5,000 pounds,
whichever is less, is gradually applied to
the roof in the vicinity of the “A™ pillar.
‘The force is applied by a flat test device
at a 25° roll angle and 10* pitch angle
to simulate the direction of forces that
can be encountered in a rollever. During
the test, the roof may show no more
than 5 inches of intrusion, as measured
by the movement of the test device,

Proposed efiective date: January 1,
1973,

In consideration of the above, it is
proposed that a standard on roof intru-
sion protection be issued as set forth be-
low. Comments are invited on the pro-
posal, particularly on the lead time re-
quired for compliance. Comments should
identify the docket number and be sub-
mitted to: Docket Section, National
Highway Safety Bureau, Room 4223, 400
Seventh Street SW. Washington, DC
20591. It is requested, but not required,
that 10 copies be submitted.

All comments received before the close
of business on April 5, 1971, will be con-
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accidents.

S3. Applicetion. This standard applies
{0 passenger cas.

S4. Requirements. A test device as de-
scribed in S3. shall not move more than
§ inches, measured in accordance with

FmReE

TEST DEVICE
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§6.4, when it is used to apply & forde of
1% times the empty welght of the ve-
hicle or 5,000 pounds, whichever 1s less,
to each side of a vehicle’s roof in accord-
ance with the procedures of S6.

85. Test device. The test device Is g
rigid, unyielding block with its lower
surface formed as a flat square 12 inches
on a side, and padded to a uniform depth
of 2 inches. The padding is of such a .
stiffness that when the center of the
padded surface is statically depressed 1
inch by 2 rigid disc 4 inches in diameter,
the resistance offered by the padding is
between 675 and 725 pounds.

5§, Test procedures. Each vehicle shall
meet the requirements of S4. when tested
in accordance with ~ the following
procedure.

56.1 Place the sills or the chassis
frame of the vehicle on 4 rigid horizanial
surface, fix the vehicle rigidly in position,
and close and lock all doors.

$8.2 Orient the fest device as shown
in Figure 1, so thal lis lower surface—

(ar Is av a forward (side view) angle
of 10* telow the horizontal;

(b)Y Is at & lateral (front view) out-’
board angle of 25° below the horizent:

(c) Has two edges paraliel to the ve:
tical plane through the vehicle's longi-
tudinal centerline; ang

(d) At its center, is tangent to the
surface of the vehicle,

$6.3 Apply force in a downward di-
rection perpendicular to the rigid lower
surface of the test device at a rate of ot
more than 200 pounds per second until
reaching a force of 1% times the empty
wezht of the tested vehicle or 5,000
pounds, whichaver is less. Guide the test
device so that throughout the test it
moves in a straizht line with its rigid
lower surface oriented as shown in Fig-
ure i,

564 Measure the distance thab the
test device moves, ie., the distance be-
tween the location of the rigid portion of

level is reached and its original location,
56.5 Repeat the test on the other
f the icl

\_ RIGIO HORIZONTAL SURFACE _/

FRONT VIEW

SIDE VIEZR

FEST DEVICE LOCATION AND APPLICATION 5O THZ ROOF

FIGURE 1
(PR Doc, 7Ti-T; Tled. Jar. § 1971

Agency’s initial
proposal suggests a
two-sided test:

“Repeat test on the
other front corner of
the roof of the

vehicle.”



SUBJECT:

Bodies - Static Roof Intrusion Tests -

1970 and 1971 F, H, A, X, and E Styles

FORWARD:

The Research Testing Laboratory was asked to

conduct static roof intrusion tests in accordance
GM TEStS with the proposed roof intrusion requirement

(Docket 2-6 Notice 4) issued on December 28, 1970.

7 VehiCleS '-I'he following bodies were tested:

1. 1971 Chevrolet 8-47 Production Body
2. 1971 Chevrolet W-11, Pilot Body
On 3. 1970 Pontiac 1-81 Production Body
an Side in g :Ilg;; grdevrole? X-27 Productiop Body
. smobile B-37 Production Body

. 6. 1911 Pontiac B-45 Pilot Body
1971: 6 fail

CONCLUSIONS:
All the bodies tested failed to meet the
requirements of the proposed roof

intrusion requirement (Docket 2-6 Notice
4) except the X-21 body that passed.



GM Proving Ground Occupant Protection
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sare 12 August 1981

OCCUPANT PRATECTION SYSTEM GUIDE
FOR PROVING GROUND TEST OPERATIONS .

ABSTRACT .

- o -
Following a death of one of ., |
. N This report reviews currently defined occupant protection systems
= = n *( recommended for on-road vehicle test gp]e;alc‘;??sb:: ::: }r!;::o::g:ngeﬂgn
its drivers in 1976 TR e e
unplanned rollover crash on
= \\‘Ar‘g;..dc.:upant protection system guide has begn developed as a means
GM proving ground, GM A e My S
divisicnu_bnld !u‘:Aff supervisory personnel, o 0 .

n n N ) ] g
establishes protective per 1 B 1 e e v e oot 1 ot
structures. A .

- L } L }
criteria for Its professional s LSV - uirions  recamantad Jarl and oy of secumnt
- - testing. B : '
testing drivers.

SUMMARY
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surnewnon See Tist at end of raport. AutnoN. ;Wé-W
T. G. wingblad, S/. Proj. Engr.

areroven:
A. H. KelTy, Maflager
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PRODUCED BY GMC N PENNY SHIPLER VS GMC
PRODUCED BY GM IN JOANNE BARKER V GM 28037
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GM Proving Ground Occupant Protection
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roduction Type Rastraiat lysten

Type Restraiag

D0 - 45 Point Belts ¢ Helmey +
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OCCUPAAT PROTECTIOH STSTEM &MIDE - (4 mvgm’,énoéjud_éf/fisr CPERATIONS

. - K : -/
Bacoanendid level of Protectisd (Safeip Equipment)

Type Restraist System s Helmet
System + Helme¢ + Rol) Bar

%011 Bar + Side Het
D

e

,f"’!';- (-§-Point Pelts + Helmer + Rod) Bar ¢ Side
CF- 455 Point delts ¢ Helmetr ¢ Roll Cage + Side
ST TL 7 MComsult Trafie Safety :

Attachment 2

Ret * Safety Seat
Bet » Safety Seat 4 Fuel Cel)
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roars
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y Standaids lls’}-cd‘ on Attachment 6
remeats but with uncompleled terttfication

wndfer nonpraductlon-11ke parts or fabrication

d_'ol(.plliols.

helmets and roll bars
installed in vehicles, even
for simple lane change
maneuvers.

Test Operattan (Geametric Stabidisy™>1.30) {Ges. Stab, Aange 1.10-1,29) {Geoaateie Stabidity  3.10) -1, .-
Speed Ringe {kmjh) : S s D LY .
Praduction,! totastag? 3 Production,! | Uatested? 1 prodoction, | untested? 3
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: In rollover-prone SUVs,
GM requires drivers to wear




